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FACTORS INFLUENCING RELEASE OF LUTEINIZING HORMONE 

FROM THE PITUITARY GLAND

CHAPTER I

INTRODUCTION

O b s e r v a t i o n s  o f  i n f e r t i l i t y  f o l l o w i n g  c a s t r a t i o n  were 

r e c o r d e d  i n  t h e  B i b l e  and o t h e r  e a r l y  w r i t t e n  h i s t o r y o  T h is  

phenomenon was r e a d i l y  d e t e c t e d  i n  t h e  m ale ,  and a s im ple  

c a u s e  e f f e c t  r e l a t i o n s h i p  was d e r i v e d .  When im p ô tency 

o c c u r r e d  w i t h o u t  s u r g i c a l  c a s t r a t i o n ,  t h e  c o n d i t i o n  was n o t  

u n d e r s t o o d .  I n  t h e  f em a le  i n f e r t i l i t y  due t o  t h e  l o s s  o f  

o v a r i a n  f u n c t i o n  was n o t  r e c o g n iz e d  b ecause  o f  t h e  i n t e r n a l  

l o c a t i o n  o f  t h e  o v a r i e s .

With t h e  ad v e n t  o f  r e g u l a r  a u t o p s i e s ,  t h e  e t i o l o g y  o f  

i n f e r t i l i t y  was a s c r i b e d  t o  a b n o r m a l i t i e s  i n  s e v e r a l  s i t e s  

Ln t h e  body. C h ie f  among t h e s e  were d y s f u n c t i o n  o f  t h e  

t e s t e s  o r  t h e  o v a r i e s ,  bu t  a b n o r m a l i t i e s  o f  t h e s e  s t r u c t u r e s  

were n o t  a lw ays  o b se rv e d  a f t e r  d e a th .  A f t e r  some y e a r s  and 

many o b s e r v a t i o n s  i t  was r e a l i z e d  t h a t  d i s t u r b e d  f u n c t i o n  o f  

t h e  p i t u i t a r y  g la n d  was o f t e n  r e l a t e d  t o  i n f e r t i l i t y  and 

t e s t i c u l a r  or  o v a r i a n  a t r o p h y .

These f i n d i n g s  a ro u s e d  c o n s i d e r a b l e  i n t e r e s t  among 

nany i n v e s t i g a t o r s  and i n i t i a t e d  a new f i e l d  o f  b i o l o g i c a l

1



i n v e s t i g a t i o n »  I t  was n e c e s s a r y  t o  know irtie t h e r  o r  n o t  a 

p i t u i t a r y - g o n a d a l  i n t e r r e l a t i o n s h i p  e x i s t e d  and i f  so ,  

w h e th e r  i t  was n e u ro g e n ic  o r  hormonal i n  n a tu re »  I t  was 

d e s i r a b l e  to  e s t a b l i s h  what a n a to m i c a l  p o r t i o n s  o f  t h e s e  

s t r u c t u r e s  were  co n ce rn ed  i n  t h e  p h y s io l o g y  o f  r e p r o d u c t i o n ,  

and a knowledge o f  t h e  sequence  o f  e v e n t s  which o cc u r  d u r in g  

normal p h y s i o l o g i c a l  e s t r u s  was e s s e n t i a l .

The pu rpose  o f  t h e  p r e s e n t  r e p o r t  i s  t o  p r e s e n t  fu rthe j i  

e v id e n c e  f o r  t h e  e x i s t e n c e  o f  s e p a r a t e  p i t u i t a r y  gonado­

t r o p i n s  and t o  c l a r i f y  t h e  d i s c r e t e  and in d e p e n d e n t  mechanisjus 

which c o n t r o l  t h e i r  p r o d u c t i o n  and  r e l e a s e  by t h e  p i t u i t a r y  

g l a n d .  A lthough  t h e y  work i n  c l o s e  r e l a t i o n s h i p  w i th  each 

o t h e r ,  t h e i r  r e s p e c t i v e  e f f e c t s  on t h e  gonads a r e  d i f f e r e n t ,  

P a r t i c u l a r  em phasis  w i l l  be g iv e n  t o  t h e  a c t i o n  of  v a r i o u s  

f a c t o r s  i n f l u e n c i n g  r e l e a s e  o f  t h e  l u t e in i% in g  hormone (LH) 

from t h e  p i t u i t a r y  g l a n d .

E x p e r im e n ts  were  p e r fo rm e d  t o  e v a l u a t e  t h e  a c t i o n  and 

c o n d i t i o n s  o f  t h e  r e l e a s e  o f  f o l l i c l e  s t i m u l a t i n g  hormone (Ff 

and l u t e i n i z i n g  hormone (LH) f rom  p i t u i t a r y  i m p l a n t s  a s  

I n d i c a t e d  by o v a r i a n  r e s p o n s e  i n  h y p o p h y se c to m ized  immature  

fem ale  t e s t  r a t s .  Some t e s t  a n i m a l s  r e c e i v i n g  i m p l a n t s  were  

s u b j e c t e d  t o  e s t r o g e n  t r e a t m e n t  i n  an a t t e m p t  t o  s t i m u l a t e  

r e l e a s e  o f  LH from  t h e  im p l a n t s »  The a b i l i t y  o f  c e r t a i n  

androgens  and o t h e r  s u b s t a n c e s  t o  l i b e r a t e  (LH) from t h e  

p i t u i t a r i e s  o f  a d u l t ,  c a s t r a t e  r a t s  was t e s t e d  b y  i n j e c t i n g  

aqueous s u s p e n s io n s  of  t h e  a c e t o n e - d r i e d ,  powdered g la n d s

i n t o  a s s a y  an im als .



CHAPTER I I  

HISTORY

E x p e r im e n ta t i o n  i n  t h e  f i e l d  o f  p i t u i t a r y - g o n a d a l  

r e l a t i o n s h i p s  p r i o r  to  t h e  t w e n t i e t h  c e n tu r y  p roduced  few 

r e s u l t s ,  and t h e s e  were  i n c o n c l u s i v e .  I n c r e a s e d  i n t e r e s t  i n  

t h e  f i e l d  was ev id en ce d  a f t e r  t h e  t u r n  o f  t h i s  c e n t u r y .  

C la i rm o n t  and E h r l i c h  (1909) made one o f  t h e  e a r l y  a t t e m p t s  

t o  m a i n t a i n  a p i t u i t a r y  t r a n s p l a n t .  Harvey Gushing (1910) 

showed t h a t  t h e  p i t u i t a r y  h a s  a d i r e c t  e f f e c t  on t h e  gonads .  

He hypophysec tom ized  dogs and o b s e rv e d  t h a t  a t r o p h y  o f  t h e  

gonads r e s u l t e d .

The p o s s i b i l i t y  o f  u s i n g  r e p la c e m e n t  t h e r a p y  t o  s tu d y  

t h e  v a r i o u s  a c t i v i t i e s  o f  t h e  p i t u i t a r y  was recogxtlz^ed e a r l y  

and many w o rk e rs  u t i l i z e d  t h i s  a p p r o a c h .  Exner (1910). and 

S c h a f e r  (1911) a t t e m p te d  t o  m a i n t a i n  f u n c t i o n a l  p i t u i t a r y  

t r a n s p l a n t s  bu t  found  t h a t  t h e  i m p l a n t e d  t i s s u e  was r a p i d l y  

r e a b s o r b e d .

K linger (1 9 1 9 ) ,  u s in g  a d i f f e r e n t  approach f o r  r e p la c e  

ment th e r a p y .  I n je c t e d  s a l i n e  hoqiogenates o f  th e  g la n d s . He 

ob ta in ed  poor ovarian  resp on se  b ecau se  h i s  i n j e c t i o n s  were  

too  sm all and to o  in fr e q u e n t .  Due t o  th e  p r o te in  n atu re  o f



t h e  g o n ad o t ro p in s  i t  i s  c o n c e i v a b l e  t h a t  "the s a l t  s o l u t i o n  

had some a d v e rs e  e f f e c t s »  Smith (1927) i n  an e x t e n s i v e  

ex p e r im en t  showed c o n c l u s i v e l y  t h a t  o v a r i a n  growth and 

f u n c t i o n  could be m a in ta in e d  by r e p la c e m e n t  t h e r a p y  i n  

hypophysec tom ized  r a t s .  He a c co m p l i sh e d  t h i s  by u s in g  

r e p e a t e d  homogenate i n j e c t i o n s  and t r a n s p l a n t s  o f  p i t u i t a r i e s  

i n  d i f f e r e n t  g roups o f  a n im a l s .

Smith (1930 ) l a t e r  o u t l i n e d  h i s  method o f  t h e  p a r a ­

p h a r y n g e a l  approach  f o r  hypophysectomy o f  r a t s ,  which i s  one 

o f  t h e  most im p o r ta n t  c o n t r i b u t i o n s  t o  t h e  f i e l d  o f  e n d o c r i r  

o lo g y .  T h is  r e l a t i v e l y  s im p le  s u r g i c a l  p ro c e d u re  a l lo w s  

t h e  u s e  o f  a s m a l l ,  i n e x p e n s i v e  l a b o r a t o r y  a n im a l  f o r  t h e  

s t u d y  of t h e  p i t u i t a r y  g land  and i t s  many f u n c t i o n s .  Work 

p r e v i o u s  t o  t h a t  t im e  r e q u i r e d  t h e  u s e  o f  immature  normal 

a n i m a l s  o r  th o s e  which were  hypophysec tom ized  by o t h e r  

m e th o d s .  The l a t t e r  u s u a l l y  e x h i b i t e d  u n d e s i r a b l e  e f f e c t s  

such a s  o b e s i t y  and gave e r r a t i c  e x p e r i m e n ta l  r e s u l t s .

Zondek and Ascheim (192?)  by t h e  r e p e a t e d  a d m i n i s t r a t i o n  of  

p i t u i t a r i e s  v ia  t r a n s p l a n t a t i o n  o b t a i n e d  marked gonada l  

s t i m u l a t i o n  and p r e c o c i o u s  s e x u a l  m a t u r i t y  o f  immature r a t s .  

They a l s o  r e p o r t e d  t h i s  p r o c e d u r e  co u ld  p ro d u ce  e s t r u s  i n  

o ld  f a n a l e  r a t s .  F o l lo w in g  S m ith ’ s s t u d i e s  i t  was r e l a t i v e l y  

e a s y  t o  d e te rm in e  t h e  e f f e c t s  o f  a b l a t i o n  o f  t h e  p i t u i t a r y  

g la n d  and t o  e v a l u a t e  r e p la c e m e n t  t h e r a p y  w i th o u t  i n t e r ­

f e r e n c e  from t h e  t e s t  a n i m a l ’ s own h y p o p h y s i s .  However, 

p r o g r e s s  i n  d e t e r m in in g  t h e  a c t i o n s  o f  t h e  s e c r e t i o n s ______



e l a b o r a t e d  by t h e  p i t u i t a r y  g lan d  d id  n o t  p r o c e e d  r a p i d l y .

The c h i e f  o b s t a c l e  was t h e  i n a b i l i t y  t o  i s o l a t e  t h e  p i t u i t a r j y  

g o n a d o t ro p in s  i n  p u r e  form. Such p u re  s u b s t a n c e s  cou ld  

h av e  been  u t i l i z e d  t o  d e te rm in e  t h e i r  s p e c i f i c  e f f e c t s  on 

v a r i o u s  o rg an s  and t a r g e t  e n d o c r in e  g l a n d s .  The s tu d y  o f  

t h e  a c t i o n  o f  g o n a d o t ro p in s  on t h e  ovary  was a l s o  h i n d e r e d  

by t h e i r  s y n e r g i s t i c  e f f e c t  a s  found  by F e v o ld ,  Hisaw and 

Greep (1 9 3 6 ) .  S in ce  one augments  t h e  a c t i o n  o f  t h e  o t h e r ,  

t h e  p r e s e n c e  o f  a sm a l l  c o n c e n t r a t i o n  o f  one makes i t  v e r y  

d i f f i c u l t  t o  d e t e r m in e  t h e  t r u e  a c t i o n  o f  t h e  o t h e r .

Many a t t e m p t s  have been  made t o  i s o l a t e  t h e  p i t u i t a r y  

hormones i n  p u re  o r  c r y s t a l l i n e  fo rm .  S in c e  t h e  gonado­

t r o p i n s  a r e  p r o t e i n  i n  n a t u r e  i t  i s  d i f f i c u l t  t o  o b t a i n  

them i n  r e a s o n a b ly  p u re  form and a l l  pm i f i e d  p r e p a r a t i o n s  

o f  e i t h e r  FSH o r  LH t o  d a t e  have  been shown t o  be  contam­

i n a t e d  w ith  t h e  u n d e s i r e d  component.  F e v o ld ,  Hisaw, Hellbaui^ 

and H er tz  (1933 ) were t h e  f i r s t  t o  o u t l i n e  a method f o r  t h e  

f r a c t i o n a t i o n  and  p a r t i a l  p u r i f i c a t i o n  o f  FSH and  LH.

F r a e n k e l - G o n r a t , Simpson and Evans (1940) a l s o  p u b l i s h e d  a 

chem ica l  p ro c e d u re  f o r  t h e  i s o l a t i o n  and p u r i f i c a t i o n  o f  

t h e s e  hormones.  At t h e  same t im e  S hed lovsky  e t  a l .  ( 1 9 4 0 ) .  

r e p o r t e d  t h e i r  method f o r  t h e  i s o l a t i o n  and p u r i f i c a t i o n  

o f  t h e  l u t e i n i z i n g  hormone. S in ce  t h a t  t im e  t h e  e f f o r t s  o f  

a l l  t h e s e  i n v e s t i g a t o r s  have been  p ro v en  t o  be l e s s  s u c c e s s f u l  

t h a n  o r i g i n a l l y  t h o u g h t .  The l a t t e r  w o rk e rs  i n t e r p r e t e d  t h e  

pr.e.s,en.C-e._of  a si  ngl.e . p eak_Jj3^Jthj& _eJLe.(LtrQpbÆ tietiiL-jiattje^^



t h e i r  m a t e r i a l  t o  i n d i c a t e  t h e  p r e s e n c e  o f  a s i n g l e  s u b s t a n c e .  

However, when t h e  same m a t e r i a l  was a s s a y e d  b i o l o g i c a l l y ,  i t  

was e v i d e n t  t h a t  more t h a n  one g o n a d o t ro p ic  s u b s t a n c e  was 

p r e s e n t .

S in c e  FSH and LH were  no t  a v a i l a b l e  i n  p u re  form, othefi 

means had t o  be  d e v i s e d  f o r  t h e  a s s a y  of t h e s e  o r g a n i c  com­

pounds .  One o f  t h e  t h e s e  was th e  u s e  o f  f r e s h  p i t u i t a r y  

i m p l a n t s  i n  hypophysec tom ized  a n im a l s .  Hypophysectomy removjes 

t h e  p o s s i b i l i t y  o f  t h e  r e c i p i e n t  a n i m a l ' s  own p i t u i t a r y  

i n t e r f e r i n g  w i th  t h e  a s s a y  p r o c e d u r e .  S e v e r a l  r o u t e s  o f  

a d m i n i s t r a t i o n  o f  i m p l a n t s  have  been u t i l i z e d ,  and r e p o r t s  

o f  t h e s e  have g iv e n  v a r i e d  r e s u l t s .  Hohlweg and Junkman (19^2) 

u sed  t h e  k id n e y  a s  t h e  s i t e  f o r  p i t u i t a r y  t r a n s p l a n t a t i o n .  

V i a b i l i t y  of t h e  g la n d  was m a in t a i n e d ,  b u t  p h y s i o l o g i c a l  

f u n c t i o n  was n o t  o b s e rv e d .  H a t e r i u s ,  S chw eizer  and 

C h a r ip p e r  (1935) s u c c e s s f u l l y  t r a n s p l a t e d  f r e s h  p i t u i t a r y  

t i s s u e  i n t o  t h e  a n t e r i o r  chamber o f  t h e  eye .  They r e p o r t e d  

t h a t  t h e  t i s s u e  r e t a i n e d  i t s  h i s t o l o g i c a l  i d e n t i t y  f o r  f o u r  

m onths .  A s h o r t  t im e  l a t e r  H i l l  and  Gardner  (1936) t r a n s ­

p l a n t e d  s i m i l a r  m a t e r i a l  i n t o  t h e  t e s t e s  o f  m ic e .  They 

c la im ed  t h a t  some g r a f t s  rem ained  v i a b l e  and  e x h i b i t e d  t h e i r  

norm al p h y s i o l o g i c a l  f u n c t i o n s .

An i n t e r e s t i n g  ex p e r im en t  was co n d u c ted  by Evans,

Simpson and Pencharz  (1 9 3 5 ) .  They found  t h a t  vdien t h e  

p i t u i t a r y  was removed from an  a d u l t  male r a t  f o r t y  days  

a f t . e r  c a s t r a t i o n _ a j i d ^ m p l ant_ed_ 1 n t o a hypophy s e c to m iz e d_____
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immature f em a le  r e c i p i e n t  r a t ,  t h e  o v a r i e s  o f  t h e  l a t t e r  

e x h i b i t e d  o n ly  f o l l i c l e  s t i m u l a t i o n .  I f  f o u r  g la n d s  were 

im p l a n t e d ,  c o rp o ra  l u t ea f o r m a t i o n  was a l s o  o b s e rv e d .

Greep (1936) hypophysectom ized  immature  fem a le  r a t s  and u sed  

t h e  e v a c u a te d  s e l l a  t u r c i c a  t o  r e c e i v e  t r a n s p l a n t e d  p i t u i t a r  

g l a n d s .  H is  r e s u l t s  a p p e a r  t o  be  much more p o s i t i v e  th a n  

s i m i l a r  p r e c e e d in g  work. He r e p o r t e d  f u n c t i o n a l  v i a b i l i t y  

o f  t h e  i m p l a n t s  i n  an u n u s u a l l y  h ig h  p e r c e n t a g e  (73 p e r  c e n t  

o f  a n i m a l s  a s  shown by growth and  c o n t in u e d  s e x u a l  p o te n c y .  

More r e c e n t  work by  S h i l b e r b e r g  and S h i l b e r b e r g  (1950) 

u t i l i z e d  t h e  c h e s t  w a lls  a s  a s i t e  f o r  g r a f t i n g  o f  p i t u i t a r y  

g l a n d s .  Although t h e i r  i n t e r e s t  was no t  d i r e c t e d  toward  

g o n a d o t r o p i c  a c t i v i t y ,  t h e i r  r e s u l t s  i n d i c a t e d  t h a t  t h e  

i m p l a n t s  ca u sed  body growth and s t i m u l a t i o n  o f  t h e  o v a r i e s .

M a r t i n o v i t c h  (1950) o b t a i n e d  m a in te n a n ce  o f  body 

growth by t r a n s p l a n t a t i o n  o f  h y p o p h y se a l  g la n d s  i n t o  t h e  

a n t e r i o r  chamber o f  t h e  eye .  H i s t o l o g i c a l  s tu d y  showed 

t h a t  t h e  m a t e r i a l  rem ained  v i a b l e ,  b u t  h i s  r e p o r t  d i d  n o t  

m en t ion  s t i m u l a t i o n  o f  t h e  o v a r i e s .  At t h e  same t im e  he  

c u l t u r e d  p i t u i t a r y  t i s s u e  i n  v i t r o  and o b se rv e d  some acido<- 

p h i l i c  c e l l s  t o  be  p r e s e n t  a f t e r  n i n e t y  days .  No c e l l s  

r e s e m b l in g  b a s o p h i l es were  t o  b e  seen  i n  t h e s e  c u l t u r e s .  

A ccord ing  t o  L o ck h a r t  and F i n e r t y  (1955) t h e  d e l t a  b a s o p h i l e  

c e l l s  o f  t h e  a n t e r i o r  p i t u i t a r y  g l a n d  l o c a t e d  c e n t r a l l y  and 

p e r i p h e r a l l y  a r e  th o u g h t  t o  e l a b o r a t e  LH and FSH r e s p e c t i v e l



ô

They b e l i e v e  t h e  p r o d u c t i o n  o f  t h e  growth hormone t o  be a 

f u n c t i o n  of  t h e  a c i d o p h i l i c  c e l l s .  Thus i t  i s  r e a s o n a b le  

t o  e x p e c t  c o n t i n u e d  body growth,  b u t  o v a r i a n  s t i m u l a t i o n  

f o r  o n ly  a l i m i t e d  t im e  i n  a n im a l s  r e c e i v i n g  p i t u i t a r y  

i m p l a n t s .

C oncu rren t  w i th  t h e  e x p e r im e n ts  u t i l i z i n g  p i t u i t a r y  

t r a n s p l a n t s ,  a g r e a t  d e a l  o f  i n t e r e s t  i n  t h e  s tu d y  of  t h e  

r e l e a s e  and a c t i o n  o f  p i t u i t a r y  g o n a d o t r o p in s  was e x h i b i t e d  

by o t h e r  i n v e s t i g a t o r s .  E x p e r im e n ta l  p r o c e d u r e s  in v o lv e d  

t h e  use  o f  p i t u i t a r i e s  i n  s e v e r a l  fo rm s:  homogenates ,

aqueous  s u s p e n s io n s  o f  a c e t o n e - d r i e d  g l a n d s ,  and e x t r a c t s .

E n g le  ( 1929 ) fo u n d  t h a t  t h e  c o n t e n t  o f  p i t u i t a r y  

g o n a d o t ro p in s  was i n c r e a s e d  a f t e r  c a s t r a t i o n .  Hellbaum and 

Greep (1940) e s t a b l i s h e d  t h e  t im e  o f  maximal s t o r a g e  o f  

t h e  g o n a d o t ro p in s  i n  t h e  r a t  p i t u i t a r y  t o  be a p p r o x im a te l y  

two t o  s i x  months a f t e r  c a s t r a t i o n .  That t h e  t o t a l  gonado­

t r o p i c  c o n t e n t  of  t h e  p i t u i t a r y  g la n d  c o u ld  be d e c re a s e d  by 

g i v i n g  sex hormones was r e p o r t e d  by A l le n  (1 9 3 9 ) .  Hellbaum 

and Greep (1943, 1946) d e m o n s t r a te d  t h e  r e l e a s e  o f  t h e  

l u t e i n i z i n g  hormone from t h e  p i t u i t a r y  g l a n d  u n d e r  t h e  

i n f l u e n c e  o f  an d ro g en s  and e s t r o g e n s .  Hellbaum (1935) h a d  

p r e v i o u s l y  d e te rm in e d  t h a t  t h e r e  was a d e c r e a s e  i n  LH 

a c t i v i t y  i n  t h e  p i t u i t a r i e s  o f  o ld  c a s t r a t e  h o r s e s  i n  

com parison  t o  t h o s e  o f  young h o r s e s .

F u n n e l lg  Keaty and Hellbaum (1951) r e p o r t e d  a s t a b i -  

l i z i n g  a c t i o n  of t h e  l u t e i n i z i n g  hormone on t h e  vasomotor
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: sy s tem .  I t  i s  w e l l  e s t a b l i s h e d  t h a t  an d ro g e n s  have  a 

I  m e t a b o l i c  f u n c t i o n  r e l a t e d  t o  p r o t e i n  m e tabo l ism  an d  t h a t  

e s t r o g e n s  i n f l u e n c e  ca lc iu m  m e ta b o l i sm .  I t  i s  p o s s i b l e  

I  t h a t  t h i s  a c t i v i t y  i s  dependen t  on t h e  p r e s e n c e  o f  t h e  

l u t e i n i z i n g  hormone. V a r io u s  i n v e s t i g a t o r s  have d e v i s e d  

e x p e r im e n t s  t o  measure t h e s e  m e t a b o l i c  f u n c t i o n s .

P a p a n i c o l a o u  and F a lk  (1938) u t i l i z e d  t h e  i n c r e a s e  i n  s i z e  

o f  t h e  s m a l l  t e m p o ra l  m usc le  o f  c a s t r a t e d  gu inea  p i g s .  

M c G u l l a ^  and R o s s m i l l e r  (1941) m easured  g a i n  i n  body w e i ^ t  

:of t h e i r  e x p e r i m e n ta l  a n i m a l s .  R e i f e n s t e i n  (1942) u se d  

n i t r o g e n  r e t e n t i o n  a s  an i n d i c a t o r  o f  p r o t e i n  a n a b o l i c  

e f f e c t s .  One o f  t h e  most r e c e n t l y  a c c e p t e d  methods f o r  

d e t e r m i n i n g  a n d ro g e n ic  m e ta b o l i c  a c t i v i t y  was p r e s e n t e d  by  

E i s e n b e r g  and  Gordon (1950) who u s e d  an i n c r e a s e  i n  w e igh t  

!of t h e  l e v a t o r  a n i  m u sc le  a s  an i n d e x  o f  m y o t ro p ic  a c t i v i t y  

jof  a n d r o g e n s .  U t i l i z i n g  a m o d i f i c a t i o n  o f  t h e  l a t t e r  method 

IH e rs h b e rg e r ,  S h ip le y  and  Meyer (1953) d e te rm in e d  t h e  p r o t e i n  

a n a b o l i c  e f f e c t s  o f  s e v e r a l  s t e r o i d s .  These  were compared
I !
Iwith t h e  e f f e c t s  on v e n t r a l  p r o s t a t e  and se m in a l  v e s i c l e  

iw e ig h t s ,  which s e rv e d  a s  a m easure  o f  a n d ro g e n ic  r e p r o d u c t i v e  

a c t i v i t y  a s  r e p o r t e d  by Moore and G a l l a g h e r  (1930).



CHAPTER III .

METHODS

Immature f e m a le  r a t s  o f  t h e  Holtzman s t r a i n  were  

u t i l i z e d  a s  t e s t  a n im a l s  i n  a l l  ex p e r im en ts  ( F i g .  1 ) .

Some o f  t h e s e  w ere  hypophysec tom ized  t w e n t y - t h r e e  t o  

t w e n t y - f i v e  days a f t e r  b i r t h ,  and o t h e r s  were used  a s  

unhypophysec tom ized  c o n t r o l s .  Hypophysectomy was p e r fo rm ed  

a c c o r d i n g  t o  a m o d i f i c a t i o n  o f  t h e  t e c h n i q u e  of  Smith (1930) 

Donor a n i m a l s ,  from which  t h e  p i t u i t a r y  g la n d s  w ere  o b ta in e d  

f o r  t e s t i n g ,  were t r e a t e d  o r  u n t r e a t e d  r a t s  of  t h e  Holtzman 

s t r a i n  which  had been  c a s t r a t e d  two t o  s i x  months p r i o r  t o  

rem ova l  o f  t h e  g l a n d s .  Aqueous s u s p e n s io n s  o f  a c e t o n e - d r i e d  

powdered,  p i t u i t a r y  g la n d s  were  p r e p a r e d  and i n j e c t e d  

a c c o r d i n g  t o  t h e  method of  Hellbaum and Greep (1 9 4 0 ) .  F r e s h  

p i t u i t a r y  t i s s u e  was im p l a n t e d  a t  v a r i o u s  s i t e s  i n  d i f f e r e n t  

g ro u p s  of  t h e  t e s t  a n i m a l s .  These  i n c l u d e d  t h e  a n t e r i o r  

chamber o f  t h e  eye ,  t h e  s e l l a  t u r c i c a ,  t h e  c h e s t  w a l l ,  t h e  

r e c t u s  abdominus m u sc le ,  and i n  most i n s t a n c e s  t h e  b i c e p s  

f e m o r i s  m usc le .  An im p la n t  was c o n s id e r e d  t o  be v i a b l e  i f  

u n d e r  g r o s s  o b s e r v a t i o n  i t  a p p e a re d  red  and w e l l  v a s c u l a r i z e  

H i s t o l o g i c a l  e x a m in a t io n  o f  some i m p l a n t s  was made t o  v e r i f y  

t h e  g r o s s  f i n d i n g s . ________________________________________________
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Some o f  t h e  a n i m a l s  r e c e i v i n g  p i t u i t a r y  i m p l a n t s  were 

t r e a t e d  w i th  e s t r o g e n  f o r  v a r i o u s  p e r i o d s  o f  t im e  i n  an 

a t t e m p t  t o  c a u se  r e l e a s e  o f  LH from t h e  i m p l a n t . Im p la n t s  

r e c o v e re d  a f t e r  p e r i o d s  o f  f i v e ,  t e n ,  and f i f t e e n  d a y s  from 

a s s a y  an im a ls  n o t  r e c e i v i n g  e s t r o g e n ,  were  r e i n j e c t e d  a s  

a c e t o n e - d r i e d ,  powdered, s u s p e n s io n s  i n t o  o t h e r  a s s a y  a n im a l  

O v a r ie s  i n  which f o l l i c l e  s t i m u l a t i o n  o r  co rp o ra  l u t e a  

f o r m a t io n  were q u e s t i o n a b l e  by g r o s s  o b s e r v a t i o n ,  were 

s u b j e c t e d  h i s t o l o g i c a l  e x a m in a t io n .  Com ple teness  o f  

hypophysectomy was c o n s i d e r e d  t o  be i n d i c a t e d  by w eigh t  g a i n  

o f  l e s s  t h a n  t e n  grams d u r i n g  t h e  f i v e  day  p e r i o d  f o l l o w i n g  

removal o f  t h e  g l a n d .  S in c e  i m p l a n t s  a r e  th o u g h t  t o  r e l e a s e  

growth hormone c a u s in g  a n  i n c r e a s e d  w eigh t  g a in ,  o n ly  g r o s s  

ex a m in a t io n  o f  t h e  s e l l a  was made i n  some a n im a l s  t o  d e t e r m i  

co m p le ten ess  o f  hypophysectomy. Opening o f  t h e  v a g in a ,  

i n c r e a s e  i n  u t e r i n e  s i z e ,  and o v a r i a n  w e igh t  (bo th  o v a r i e s )  

o f  s i x t e e n  m i l l i g r a m s  or  more were c o n s i d e r e d  to  be 

i n d i c a t i v e  o f  s t i m u l a t i o n  i n  t h e  t e s t  a n i m a l s .

S u b s ta n c e s  s t u d i e d  f o r  t h e i r  e f f e c t  on LH r e l e a s e  

i n c l u d e d  a d r e n o c o r t i c o t r o p i c  hormone (ACTH), c o r t i s o n e ,  

an d ro g e n s  and e s t r o g e n s .  ACTH and c o r t i s o n e  were i n j e c t e d  

d a i l y  a s  s u s p e n s io n s  i n  i s o t o n i c  s a l i n e ,  and  t h e  e s t r o g e n s  

and an d ro g en s  were  a d m i n i s t e r e d  eve ry  o t h e r  day i n  f i v e -  

h u n d re d th s  m i l l i l i t e r  o f  c o rn  o i l .  The m a t e r i a l  was 

a d m i n i s t e r e d  s u b c u ta n e o u s ly  i n  d i f f e r e n t  a r e a s  o f  t h e  body.

ne
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e x p e r i m e n t a l  group» The a n im a l s  were  k i l l e d  by d e c a p i t a t i o n  

f o r t y - f i v e  days  a f t e r  t h e  s t a r t  o f  t h e  i n j e c t i o n s »  The 

p i t u i t a r y  g la n d s  were removed f rom  t h e  donor  a n im a l s  and 

a c e t o n e - d r i e d »  The v e n t r a l  p r o s t a t e ,  se m in a l  v e s i c l e s  and 

t h e  l e v a t o r  a n i  m usc le  o f  some o f  t h e  r a t s  which r e c e i v e d  

an d ro g en  t r e a t m e n t  were w eighed  and t h e s e  v a l u e s  were 

compared w i th  t h o s e  o f  u n t r e a t e d  groups»

LH r e l e a s e  from t h e  i n t a c t  p i t u i t a r y  o f  t h e  t r e a t e d  

dono r  a n i m a l s  and from t h e  i m p l a n t s  i n  th e  a s s a y  an im a ls  

r e c e i v i n g  e s t r o g e n  was d e te rm in e d  by ex a m in a t io n  of  t h e  

o v a r i e s  o f  t h e  a s s a y  an im als»  I f  no c o rp o ra  l u t e a  were 

o b se rv ed  a f t e r  f i v e  days ,  t h e  m a t e r i a l  a d m i n i s t e r e d  was 

c o n s id e r e d  t o  have  been v o id  o f  l u t e i n i a i n g  hormone» 

I n c r e a s e d  a d r e n a l  and body w a i s t s  o f  t h e  p i t u i t a r y  donor 

r a t s  were u sed  a s  i n d i c a t i o n s  o f  ACTH a c t i v i t y »  The e s t r o g e  

t r e a t e d  p i t u i t a r i e s  should  c o n t a i n  o n ly  FSH» T h e r e f o r e ,  

r e c o v e r e d  i m p l a n t s  were combined w i th  p i t u i t a r i e s  from donor  

an im a l s  i n  which t h e  l u t e i n i z i n g  hormone had been  d e p l e t e d  

by p r e v io u s  e s t r o g e n  t r e a t m e n t s  Th is  m a t e r i a l  was acetone-  

d r i e d ,  powdered ,  and i n j e c t e d  i n t o  a s s a y  an im als»  I f  

i m p l a n t s  r e c o v e r e d  from a s s a y  a n im a l s  r e t a i n  any  LH a c t i v i t y  

l u t e i n i z a t i o n  s h o u ld  o ccu r  i n  t h e  o v a r i e s  of  t e s t  a n im a l s  

r e c e i v i n g  t h e  combined m a t e r i a l »



CHAPTER IV 

RESULTS AND DISCUSSION 

P a r t  I

In  o r d e r  t o  e s t a b l i s h  t h e  g o n a d o t ro p in  c o n t e n t  o f  t h e  

p i t u i t a r i e s  o f  t h e  t y p e  o f  donor  an im al  used  i n  t h e s e  

ex p e r im en ts  and t o  d e t e r m in e  w h e th e r  t h e  s u r g i c a l  p ro ced u re  

o f  hypophysectomy i n t e r f e r e d  w i th  o v a r i a n  r e s p o n s e s  i n  t h e  

a s s a y  a n im a l ,  a c o n t r o l  s t u d y  was p e r fo rm e d .  As shown 

i n  T ab le  I  aqueous  s u s p e n s io n s  o f  a c e t o n e - d r i e d ,  powdered 

p i t u i t a r y  g l a n d s  o f  n o n - t r e a t e d  a d u l t  c a s t r a t e  male r a t s  

were i n j e c t e d  i n t o  norm al ,  im m atu re ,  tw e n ty -o n e  day o l d ,  

fem a le  r a t s .  The e f f e c t s  on v a g i n a l  o p e n i n g , u t e r i n e  s i z e ,  

o v a r i a n  w e ig h t ,  f o l l i c l e  s t i m u l a t i o n  and d e g re e  o f  

l u t e i n i z a t i o n  were used  a s  c r i t e r i a  o f  g o n a d o t ro p ic  s t i m u l a t i  

These r e s u l t s  may be compared w ith  s i m i l a r  i n j e c t i o n s  

i n t o  hyppphysectom ized  c o n t r o l  a n im a l s  a s  p r e s e n t e d  i n  

T ab le  I I .  The o n ly  d i f f e r e n c e  i n  t h e  two g roups  a p p e a r s  t o  

be i n  body w e i g h t .  Thus t h e  s u r g i c a l  t raum a of hypophy­

sectomy i s  n o t  c o n s id e r e d  t o  a l t e r  any  p h y s i o l o g i c a l  f u n c t i o h  

o f  t h e  t e s t  a n im a l s  t h a t  would a f f e c t  t h e  r e s u l t s  o f  t h e s e  

e x p e r im e n t s .  Hypophysectomy removes t h e  c o m p l i c a t i n g  i n f l u -  

ence o f  t h e  t e s t  a n im a l* s  own p i t u i t a r y .

14
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T ab le  I

G e n i t a l  Response o f  Normal,  Immature Twenty-One Day 
Old R a ts  F iv e  Days A f t e r  Being  I n j e c t e d  With a 
S u sp en s io n  o f  O n e -h a l f  A ce to n e -D r ie d ,  Powdered 
P i t u i t a r y  Gland From A du l t  C a s t r a t e  Male R a t s .

Animal Weight* U te r in e * * * O v a r ian  O v a r ia n
Number B e fo re  & A f te r  Vagina^* Response Weight Response

1 3Ô - 62 gm. 0 47.5  mg. Many
C.L,

2 38 - 62 0 H 31 Few
C.L,

3 38 - 60 0 44 68 Many
C.L.

4 38 - 62 0 44 16 No
C.L.

5 38 - 60 0 H 27 One C

* Weight o f  an im a l  a t  s t a r t  of i n j e c t i o n s  and a t  a u t o p s y
0- o p e n  No-not open

*** + S l i g h t l y  s t i m u l a t e d  t o  44+4 -Ji^arked s t i m u l a t i o n  and 
d i s t e n d e d  w i th  f l u i d

C.L. -  Corpora l u t e a
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T a b le  I I

G e n i t a l  Response o f  H ypophysec tom ized,  Immature 
Female R a ts  F iv e  Days A f t e r  Being I n j e c t e d  With a 
S u sp e n s io n  o f  One h a l f  A ce to n e -D r ie d ,  Powdered 
P i t u i t a r y  Gland From A du l t  C a s t r a t e  Male R a t s .

Animal
Number

Weight 
B e fo re  & A f t e r Vagina,

U te r in e
Response

O v ar ian
Weight

O var ian
Response

1 42 -  49 gm. 0 f 76 mg. Many
C.L.

2 41 -  43 0 37 S e v e r a l  
Co L*

3 41 — 46 0 59 Few
C.L.

4 41  — 43 0 44 31 Few
C.L,

C.L. -  Corpora  l u t e a
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T ab le  I I I

G e n i t a l  Response o f  H ypophysec tomis ed. Immature 
Female R a t s  F iv e  Days A f t e r  R e c e iv in g  S e l l a e  
Im p la n t s  of  O n e - h a l f  P i t u i t a r y  Gland From A dult ,  
C a s t r a t e  Male R a t s .

Animal
Number

Wei gh t  
B e fo re  & A f t e r Vagina

U te r in e
Response

O v ar ian
•Weight

O var ian
Resp-onse

1 45 -  32 gn. 0 4 19 mg. F o i l .
Only

2 45 -  57 0 32 F o i l .
Only

3 45 -  4Ô 0 + 11 No Co L.

4 45 -  55 0 444 60 F o i l .
Only

5 45 -  47 0 4 18 F o i l .
Only

F o l io  -  F o l l i c l e s  
C.L. -  Corpora l u t e a
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T ab le  IV

G e n i t a l  Response o f  H ypophysectom ized, Immature 
Female R a ts  F iv e  Days A f te r  R e c e iv in g  C hes t-W all 
Im p la n ts  o f  O n e -h a lf  P i t u i t a r y  Gland From A d u lt ,  
C a s t r a t e  Male R a ts .

Animal Weight U te r in e
Number B e fo re  & A f te r  Vagina R esponse

O varian  O v ar ian  
W eight R esponse

48 -  52

0

0

47 mgo F o i l ,
O nly

25.5 m goF oll, 
Only

F o i l .  -  F o l l i c l e s
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The r e s u l t s  of p i t u i t a r y  i m p l a n t s  made i n  t h e  evacuated 

s e l l a  t u r c i c a  and th e  c h e s t  w a l l  a r e  r e c o r d e d  i n  T a b le s  I I I  

and IV, r e s p e c t i v e l y .  I t  i s  s een  t h a t  s t i m u l a t i o n  o f  t h e  

o v a r i e s  o c c u r r e d  w i th o u t  t h e  f o r m a t io n  o f  co rp o ra  l u t e a .

These  r e s u l t s  a r e  ev id en ce  f o r  t h e  r e l e a s e  o f  FSH but  

r e t e n t i o n  o f  LH by t h e  i m p l a n t .  These d a t a  s u g g e s t  t h a t  

FSH d i f f u s e s  f r e e l y  from t h e  im p l a n t  b u t  t h a t  r e l e a s e  o f  LH 

r e q u i r e s  some p h y s i o l o g i c a l  mechanism.

S i n g l e  i m p l a n t s  pe r fo rm ed  i n  t h i s  s tu d y  u s u a l l y  

m a in ta in e d  s t i m u l a t i o n  o f  t h e  o v a r i e s  f o r  p e r i o d s  o f  

f i v e  days  bu t  n o t  f o r  p e r i o d s  o f  t e n  o r  f i f t e e n  d a y s .  I n  

t h e  few a n im a l s  i n  which s t i m u l a t i o n  o f  t h e  o v a r i e s  was 

m a in t a in e d ,  f o l l i c l e  s t i m u l a t i o n ,  a s  opposed t o  c o rp o ra  

l u t e a  f o r m a t i o n ,  p r e d o m in a te d .  The r a r e  o c c u r r e n c e  o f  

l u t e i n i z a t i o n  was a t t r i b u t e d  t o  r e l e a s e  o f  LH a s  a r e s u l t  

o f  d e g e n e r a t i o n  o f  t h e  i m p l a n t .

P r e l i m i n a r y  o b s e r v a t i o n s  i n d i c a t e d  t h e  l e g  t o  be t h e  

b e s t  s i t e  f o r  i m p l a n t a t i o n  t o  c a u se  maximal s t i m u l a t i o n  o f  

t h e  o v a r i e s .  T a b le  V p r e s e n t s  r e s u l t s  o b t a i n e d  by u t i l i z i n g  

th e  l e g  f o r  i m p l a n t a t i o n .  L u t e i n i z i n g  hormone was n o t  l i b e r a t e d  

by l e g  i m p l a n t s  i n  a s i g n i f i c a n t  number o f  a n im a l s  a s  

ev id en ced  by t h e  sm a l l  number o f  o v a r i e s  e x h i b i t i n g  c o rp o ra  

Lutea f o r m a t i o n .  An a t t e m p t  was made t o  cause  t h e  r e l e a s e  

o f  LH from  s i m i l a r  i m p l a n t s  by t h e  u se  o f  e s t r o g e n .  The 

r e s u l t s  o f  t h a t  ex pe r im en t  a p p e a r  i n  T a b le  VI.

tJmt_ej3tJiogsii_jcau,s_e_s_JiiLe_î ^



Table V

G e n i t a l  Response o f  Hypophysectomized, Immature Female R a ts  F iv e  Days 
A f t e r  R ece iv ing  Leg Im p lan ts  o f  O n e-h a l f  P i t u i t a r y  Gland From A dult ,  
C a s t r a t e  Male Rats

ocv

Animal
Number

Weight 
Before  & A f t e r Vagina

U te r in e
Response

Ovarian
Weight

Ovarian
Response Im plant

1 45 - 46 g 0 30 mgo F o i l . o n l y V

2 45 - 47 0 62 F o i l . o n l y V

3 45 - 42 0 20 F o i l . o n l y N.V.

4 45 - 45 0 30 F o i l . o n l y V

5 45 - 43 0 f 25 F o i l . o n l y V
6 45 — 47 0 112 F o i l . o n l y N.V.

7 45 - 47 0 + 42 F o i l . o n l y N.V.
a 45 - 42 0 20 F o i l . o n l y N.V.



r402

Animal
Number

Weight 
Before  & A f t e r Vagina

U te r in e
Response

Ovarian
Weight

Ovarian
Response Im plan t

9 45 -  46 gm. 0 48 mgo 1 Co L 0 V

10 45 -  45 0 38 F o i l 0on ly NoVo

11 45 -  47 0 4 ' 182 F o l io o n ly V

12 45 — 46 0 4 48 2 Go Lo V

13 45 -  43 0 44 26 F o l io o n ly V

14 45 -  45 0 4 ' 8 No Co Lo Not ReCo

15 45 -  42 0 4 14 No0 Co L0 V

16 45 -  47 0 110 SevoCo Lo No Vo

17 45 -  46 0 4 70 Few Co Lo V

18 45 — 44 0 4 31 F o i l 0 on ly V

19 45 — 46 0 4 66 F o l io  only V

20 45 -  42 0 4 11 Noo Co Lo NoVo

21 55 -  74 0 4 38 F o l io  only Not ReCo

22 55 -  57 0 4 38 F o l io o n ly V

23 55 -  70 0 44 34 F o l io o n ly V

24 55 -  62 0 4 ' 70 F o i l 0 on ly V



Animal Weight U te r in e  Ovarian  Ovarian
Number Before  & A f t e r  Vagina Response Weight Response Im plan t

25 55 -  52 0 4*4’ 111 F o l lo o n ly  Abscess

26 55 -  52 0 4' 59 F o i l . o n l y  V

V -V iab le ,  NoY. -  Non V iab le ,  F o i l .  -  F o l l i c l e ,  C.L. « Corpus lu teum , 
C.Lo -  Corpora Lu tea ,  Sev. C.L. -, S e v e ra l  Corpora Lu tea ,  Rec. -  Recovered

OJOJ



T ab le  VI

G e n i t a l  Response o f  Hypophysectomlzed, Immature Animals F iv e  Days 
A f t e r  R ece iv ing  Leg Im p la n t s  o f  O n e -h a l f  P i t u i t a r y  Gland From 
C a s t r a t e ,  Male Ra ts  and F iv e  Micrograms P e r  Day o f  E s t r a d i o l  
Benzoate For Two Days P re cee d in g  and Four Days A f t e r  Im p la n ta t io n o

Animal Weight U te r in e  O var ian  Ovarian
Number Before  & A f t e r  Vagina Response Weight Response Im plan t

CVJ

1 45 -  40 gmo 0 25 mgo f o l i o o n l y Not ReCo

2 49 -  57 0 i f f 33 f o l i o o n l y NoVo

3 50 — 60 0 444 36 f o l i o o n l y V

4 47 -  55 0 444 1Ô f o l i o  on ly NoVo

5 50 — 60 0 44 93 f o l i o  on ly V

6 46 -  52 0 44 33 f o l i o  on ly NoVo

7 45 — 49 0 44 24 f o l i o  on ly NoVo

Ô 50 -  59 0 44 30 f o l i o  on ly NoVo

9 50 — 60 0 44 69 Few CoLo Abscess

10 49 -  58 0 4444 14 No GoLo V



- 4-

CV

Animal
Number

Weight 
Before  & A f te r  Vagina

U te r in e
Response

Ovarian
Weight

O varian
Response Im plan t

11 47 -  55 gmo 0 W 30 f o l i o  on ly V

12 5 0 - 6 0  0 4 89 f o l i o o n l y P o s s i b l e
Abscess

Animal number one d ie d  and was a u t o p s ie d  f o u r  days a f t e r  implan­
t a t i o n o  Animals numbers s i x  and seven were g iven  an i n j e c t i o n  o f  one 
m i l l ig r a m  o f  c y c l o p e n t a l - t e s t o s t e r o n e  t h i r t y - s i x  h o u rs  b e f o r e  autopsy* 
f o l i o  -  f o l l i c l e ,  ReCo -  Recovered, NoVo -  Non v i a b l e ,  V» -  ViablSo
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o f  LH Trom t h e  i n t a c t  p i t u i t a r y  g land  o f  m a tu re  r a t s  

(Hellbaum and  Greep 1946)» T e s t o s t e r o n e  c y c l o p e n t a l  

p r o p i o n a t e  was a d m in i s t e r e d  t o  a n i m a l s  numbers s i x  and 

seven  (T ab le  VI) t o  d e te rm in e  i f  t h e  p r e s e n c e  o f  androgen  

was n e c e s s a r y  f o r  LH to  p ro d u ce  c o rp o ra  l u t e a  fo rm a t io n »

T h i s  t h e o r y  was i n v e s t i g a t e d  b ec au se  o f  t h e  p o s s i b i l i t y  

t h a t  t h e  imm ature  t e s t  a n im a l s  l a c k e d  s u f f i c i e n t  androgen ,  

which i n  t h e  case  o f  a d u l t  a n im a l s  i s  s u p p l i e d  by t h e  

a d r e n a l  g lands»  S ince  t h e s e  o v a r i e s  d id  n o t  e x h i b i t  co rpora  

l u t e a  f o r m a t i o n ,  i t  was b e l i e v e d  t h a t  by t h e  t im e  f o l l i c l e  

s t i m u l a t i o n  o c c u r r e d  t h e  im p l a n t  had d e g e n e r a te d  t o  such 

an  e x t e n t  t h a t  e s t r o g e n  was u n a b l e  t o  ca u se  t h e  r e l e a s e  of  

LH. That LH was no t  r e l e a s e d  w i th  d e g e n e r a t i o n  o f  t h e  

im p lan t  may be due t o  t h e  f a c t  t h a t  i t  i s  a g l y c o p r o t e i n  and 

i s  d e n a tu r e d  i n  t h i s  p r o c e s s .

A no ther  exper im en t  was d e s ig n e d  which u t i l i z e d  two 

i m p l a n t s ,  o n e - h a l f  o f  a f r e s h  p i t u i t a r y  g la n d  i n  each h in d  

l e g .  The second  was im p la n te d  t h r e e  days a f t e r  t h e  f i r s t .  

The r e s u l t s  o f  t h i s  exper im en t  a r e  r e c o r d e d  i n  T a b le  V I I .

The f i r s t  s i x  r a t s  were u sed  a s  im p l a n te d  c o n t r o l s  and 

were no t  t r e a t e d  w i th  e s t r o g e n .  As e v id en ced  by p r e v i o u s  

e x p e r im en ts ,  t h e  o v a r i e s  of  t h e s e  a n im a l s  sh o u ld  have been 

s t i m u l a t e d  by t h e  f i r s t  im p l a n t  and s e n s i t i v e  t o  t h e  a c t i o n  

o f  LH had  i t  been  r e l e a s e d  from t h e  second  i m p l a n t .  S in c e  

o n ly  f o l l i c l e  s t i m u l a t i o n  o c c u r r e d  i n  f o u r  o f  t h e s e  s i x  

b e s t  a n i m a l s .  LH was not b e l i e v e d  t o  have been  r e l e a s e d  by



T ab le  VII

G e n i ta l  Response o f  Hypophysectom lzed, Immature Female R a ts  F iv e  
Days A f te r  Receiving. R ight Leg Im p la n ts ,  and Two Days A f te r  R ece iv in g  
L e f t  Leg Im p lan ts  of O n e -h a lf  P i t u i t a r y  Gland Each From A d u lt ,  
C a s t r a t e  Female R a ts ,

V O

Cvl

Animal
Number

Weight 
Before  & A f t e r Vagina

U te r in e
Response

O var ian
Weight

O var ian
Response Im p lan t

1 47 “ 64 gmo 0 4-f 165 mgc, F o l io o n ly L ' NoVo
:: ' R NoVo

2 47 - 57 0 52 F o l io o n ly L V
; • ; R V

3 42 _ 50 0 44 46 F o l io o n ly R Not Rec
- L V

4 43 - 40 0 4 175 Co Lo L V
; . - R Abscess

5 47 - 60 0 44 64 F o i l . o n l y L V
R NoVo

6 43 - 48 . 0 4 106 Go L. L Abscess
- R NoVo

7 47 - 57 0 44 119 Co L. L NoVo
: I - R V

8 47 - 64 0 4 133 C 0 Lo L V
R V



Animal
Number

W ei^it 
B efore & A fter Vagina

U terin e
Response

Ovarian
Weight

ovarian
Response Implant

9 47 - 60 0 44 220 Cc L. L V
. R A bscess

10 46 - 5Ô 0 f+4 23 F o i l ,o n ly L V
R N.V.

11 45 - 45 0 + 20 C. L. L Not È ee,
R Not Rec.

cĈM

F iv e  micrograms p e r  day o f  e s t r a d i o l  b en z o a te  was a d m in i s t e r e d  t o  
anim als numbers seven through tw e lv e , two days p receed in g  and fou r days 
f o l l o w in g  im p la n ta t io n *  Animal number tw e lv e  d ie d  and was a u t o p s i e d  
f o u r  days a f t e r  i m p l a n t a t i o n ,  L -  L e f t  h in d  l e g ,  R -  R i ^ t  h in d  l e g ,  
N.V. -  non v ia b le ,  V -  v ia b le ,  R e c . . -  recovered
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t h e s e  im p la n ts »  That l u t e i n i z a t i o n  o c c u r r e d  i n  t h e  o v a r i e s  

o f  a n im a l s  numbers f o u r  and s i x  might have been ex p e c te d  

s i n c e  i n  p r e l i m i n a r y  s t u d i e s  i t  was o b se rved  t h a t  when an 

im p la n t  caused  an a b s c e s s ,  i t  u s u a l l y  r e s u l t e d  i n  t h e  forma­

t i o n  o f  c o rp o ra  l u t e a  o r  no g e n i t a l  r e s p o n s e  w h a te v e r .

The o v a r i e s  o f  t h e  l a s t  f i v e  r a t s  i n  T ab le  VII showed 

a d i f f e r e n t  t y p e  o f  r e s p o n s e ,  m a in ly  one o f  co rp o ra  l u t e a  

f o r m a t i o n  i n  a l l  b u t  one a n im a l .  Th is  was a t t r i b u t e d  p r i ­

m a r i l y  t o  t h e  a c t i o n  o f  e s t r o g e n  on t h e  second im p la n t  

s i n c e  i t  was p r o b a b ly  v i a b l e  and f u n c t i o n a l  d u r in g  t h e  

f o r t y - e i g h t  h o u r  p e r i o d  b e f o r e  a u t o p s y .  As m en t ioned  above 

t h e  o v a r i e s  sh o u ld  have b ee n  s t i m u l a t e d  by t h e  f i r s t  im p la n t  

and s e n s i t i v e  t o  t h e  e f f e c t s  of  any  LH l i b e r a t e d  by t h e  

a c t i o n  o f  e s t r o g e n  on t h e  second i m p l a n t .  T h is  mechanism 

i s  b e l i e v e d  t o  have  o c c u r r e d  becau se  l u t e i n i z a t i o n  was 

o b se rv e d  i n  f o u r  ou t  o f  f i v e  o f  t h e s e  o v a r i e s .

P a r t  I I

The a b i l i t y  o f  a s u b s t a n c e  t o  cau se  t h e  r e l e a s e  o f  LH 

i s  t h o u ^ i t  t o  be one measure  of i t s  m e ta b o l i c  a c t i v i t y .

LH h a s  been  shown t o  be r e l a t e d  t o  vasomotor  a c t i v i t y  and 

nay w e l l  be  co n ce rn ed  w i th  bone c a lc iu m  d e p o s i t i o n  and p ro ­

t e i n  m a t r i x  a n a b o l i s m .  I t  i s  a w e l l  e s t a b l i s h e d  f a c t  t h a t  

and rogens  and e s t r o g e n s  cause  t h e  l i b e r a t i o n  o f  LH from t h e  

p i t u i t a r y ,  a s  i s  t h e  f a c t  t h a t  an d ro g en s  have  a r o l e  i n  

p r o t e i n  m e ta b o l i s m .  The a n d ro g e n ic  s t e r o i d  t e s t o s t e r o n e

p r o p i o n a t e  h a s  been shown t o  be e f f e c t i v e  i n  c a u s in g  t h e
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r e l e a s e  of  LH from t h e  p i t u i t a r y  gland®

S e v e r a l  methods have  been  d e v i s e d  t o  m easure  t h e  meta­

b o l i c  a s  w e l l  a s  t h e  sex  e f f e c t s  o f  a n d ro g e n s .  I n  t h e  

f o l l o w i n g  e x p e r im e n ts  LH r e l e a s e  was u t i l i z e d  a s  a m easu re ­

ment of m e ta b o l i c  a c t i v i t y .  T ab le  V II I  shows t h a t  o n e - f o u r t  

o f  t h e  p i t u i t a r y  g la n d  from an u n t r e a t e d  c a s t r a t e  a d u l t  

r a t ,  when i n j e c t e d  a s  an  a c e t o n e - d r i e d ,  powdered s u s p e n s io n  

i n t o  an  im m atu re ,  hypophysec tom ized  f em a le  r a t ,  r e s u l t e d  i n  

o y a r i a n  l u t e i n i z a t i o n .

I n  one experim ent  c o r t i s o n e  was u se d  t o  see  i f  t h i s  

n o n -an d ro g en ic  s t e r o i d  would have e f f e c t s  on p i t u i t a r y  LH 

r e l e a s e  s i m i l a r  t o  t h o s e  Of t e s t o s t e r o n e  p r o p i o n a t e .  T ab le  

IX i n d i c a t e s  t h i s  s u b s t a n c e  does n o t  i n d u c e  l i b e r a t i o n  of 

LH, a s  e v id e n c e d  by l u t e i n i z a t i o n  o f  t h e  t e s t  a n i m a l ’ s 

o v a r i e s .  These r e s u l t s  compare f a v o r a b l y  w i th  t h o s e  i n  

T ab le  V I I I  i n  which l u t e i n i z a t i o n  by p i t u i t a r i e s  from 

u n t r e a t e d ,  c a s t r a t e  d o n o rs  i s  shown.

An a t t e m p t  was made t o  b r i n g  ab o u t  t h e  r e l e a s e  of  LH 

w i th  ACTH. I t  c o u ld  have a d i r e c t  e f f e c t  on t h e  p i t u i t a r y  

g land  o r  a n  i n d i r e c t  e f f e c t  t h r o u g h  i t s  a c t i o n  on t h e  a d r e n a l  

g l a n d s .  The l a t t e r  p o s s i b i l i t y  was p o s t u l a t e d  s i n c e  ACTH 

may i n c r e a s e  t h e  p r o d u c t i o n  o f  t h e  l ? - k e t o s t e r o i d  an d ro g en s  

o f  t h e  a d r e n a l  g l a n d s .  I t  was t h o u ^ t  t h e s e  s t e r o i d s  m ight  

i n  t u r n  ca u se  t h e  l i b e r a t i o n  o f  LH from t h e  p i t u i t a r y  g la n d  

T ab le  X shows t h e  o v a r i e s  of  t h e  t e s t  a n im a l s  t o  have been  

lut,einlz_ad^biit_th.e_cjDrpjD.iia_lutjsa_w^iLeLjCfîKex_jja_jaun]b_erL th .a ii_
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T a b le  V I I I

G e n i t a l  Response  o f  H ypophysec tomized ,  Immature Female 
R a t s  F iv e  Days A f t e r  Be ing  I n j e c t e d  With a S u sp en s io n  
o f  O n e - f o u r th  A c e to n e -D r ie d  P i t u i t a r y  Gland From Adult  
C a s t r a t e  Male R a t s .

Animal
Number

W e i ^ t  
B e fo re  & A f t e r Vagina

U t e r i n e
Response

O var ian
Weight

O v ar ian
Response

1 55 - 60 g . 0 4 66 mg. Many C.

2 50 - 60 0 4 51 Many C.

3 52 - 54 0 4 30 Few 0.

4 54 - 48 0 4 28 Cloudy F.

5 50 - 45 0 4 58 S e v e r a l  C

6 55 - 60 0 4 76 Many C.

C. -  C orpora ,  F . -  F o l l i c l e s
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T ab le  IX

G e n i t a l  Response o f  Hypophysectomiz ed. Immature 
Female R a ts  F iv e  Days A f t e r  Being I n j e c t e d  With a 
S u sp en s io n  o f  O n e - fo u r th  A ce to n e -D r ied  P i t u i t a r y  
Gland From A d u l t ,  C a s t r a t e  Male Rats»

Animal Weight U t e r i n e  O v a r ia n  O var ian
Number B e fo re  & A f t e r  Vagina Response Weight Response

1 42 — 48 s® 0 + 4 Ô mg. Many C.L.

2 4Ô — 60 0 40 Many C.L.

3 43 -  53 0 f 70 Many C.L.

4 41 — 46 0 66 Many C.L.

P i t u i t a r y  Donor Animals Were I n j e c t e d  w i th  f i v e -  
h u n d r e d th s  m i l l i g r a m  o f  C o r t i s o n e  a day f o r  f o r t y - f o u r  
d a y s .  Ca L. -  Corpora L u tea

-J
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T ab le  X

G e n i t a l  Response o f  Hypophysectomized,  Immature 
Female R a t s  F iv e  Days A f t e r  Being I n j e c t e d  With 
a S u sp en s io n  o f  O n e - fo u r th  Acetoner-Dried P i t u i t a r y  
Gland From A d u l t ,  C a s t r a t e  Male R a ts

Animal Weight U t e r i n e  O v a r ia n  O v a r ia n
Number B e fo re  & A f t e r  Vagina Response Weight Response

1 44 — 36  go 0 37 mg. Few C.L

2 46 - 45 0 27 S e v e r a l
Co Lo

3 47 - 40 0 f 15 3 Co Lo

4 45 - 45 0 f 3 6 3 Co L.

5 55 - 4 Ô 0 f 22 1 Co Lo

6 50 - 52 0 62 Few C.L

7 50 - 49 0 +4 5Ô Few C.L

P i t u i t a r y  donor  a n im a l s  were i n j e c t e d  w i th  t h r e e  
u n i t s  o f  ACTH a day f o r  f o r t y - f i v e  d a y s .  Go L. -  Corpora 
l u t  ea
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i n  t h e  o v a r i e s  o f  t h e  c o n t r o l  an im als  i n  T a b le  VIIIo  T h i s  

s u g g e s t s  t h a t  p a r t  o f  t h e  LH c o n t e n t  o f  t h e  ACTH-treated 

p i t u i t a r i e s  had been r e l e a s e d .

F u r t h e r  s t u d i e s  a r e  p la n n e d  u s i n g  an  i n c r e a s e d  dose  

o f  ACTH t o  in d u c e  more com ple te  r e l e a s e  o f  t h e  LH. The 

mechanism o f  a c t i o n  o f  t h i s  s u b s ta n c e  m ight  be c l a r i f i e d  

by s i m i l a r  s t u d i e s  u t i l i z i n g  a d r e n a l e c to m i z e d  donor  a n i m a l s .

Two a n d r o g e n ic  s t e r o i d s  were a l s o  a s s a y e d ,  a d r e n o -  

s t e r o n e  and 4-&nidrost e n e - 3 , 1 7 -d io n e .  The r e s u l t s  of t h e  

ex p e r im e n t  i n  which  one m i l l i g r a m  o f  a d r e n o s t e r o n e  was 

a d m i n i s t e r e d  d a i l y  x yr f o r t y - f i v e  days a r e  r e c o r d e d  i n  

T a b le  XI. The o v a r i a n  r e s p o n s e  i n d i c a t e d  LH had  been 

l i b e r a t e d  from t h e  p i t u i t a r i e s  a s say e d .

The g e n i t a l  r e s p o n s e  o f  t h e s e  a n im a l s  i s  i n  c o n t r a s t  

w i th  t h a t  p ro d u ced  by t h e  a c t i o n  of p i t u i t a r i e s  from c a s t r a t  

u n t r e a t e d ,  donor  a n im a l s  a s  i l l u s t r a t e d  i n  T a b le  V I I I .  

However, when o n e - h a l f  o f  a p i t u i t a r y  o f  an  a d r e n o s t e r o n e  

t r e a t e d  an im al  was i n j e c t e d ,  t h e  o v a r i e s  o f  t h e  r e c i p i e n t  

a n im a l s  were  c o n s i s t e n t l y  l u t e i n i z e d .  T h i s  would i n d i c a t e  

t h a t  t h e  dose  o f  a d r e n o s t e r o n e  used removed o n ly  p a r t  o f  t h e  

LH c o n te n t  f rom  t h e  p i t u i t a r i e s  a s sa y e d .

An ex p e r im en t  u s i n g  4- a n d r o s t e n e - 3 , 1 7 - d i o n e ,  two 

m i l l i g r a m s  a day  f o r  f o r t y - f i v e  days ,  p ro d u c e d  r e s u l t s  

s i m i l a r  t o  t h o s e  r e c o r d e d  i n  T ab le  XI» These  a r e  p r e s e n t e d  

i n  T a b le  X I I .

_______ Pr.eH mina r y  st u d i e s  a r e  n ow b e i n g  co n d u c te d  w i th ______
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T ab le  XI

G e n i t a l  Response o f  Hypophysectomized,  Immature 
Female R a ts  F iv e  Days A f t e r  Being I n j e c t e d  With 
a S u sp en s io n  o f  O n e - fo u r th  A ce to n e -D r ie d  P i t u i t a r y  
Gland From A d u l t ,  C a s t r a t e  Male R a ts

flnimal Weight U t e r i n e  O v a r ian  O var ian
Humber B e fo re  & A f t e r  Vagina Response Weight Response

1 50 — 54 g. 0 28 mg. F o l io  o n ly

2 52 — 54 0 i  ■ 98 Many C.L.

3 50 — 56 0 26 F o i l . o n l y

4 62 — 65 0 +4+ 34 F o i l . o n l y

5 55 - 65 0 + 40 C l .  F o i l ,

6 55 — 65 0 + 25 C l .  F o i l .

7 44 — 50 0 f 26 F o i l . o n l y

Ô 49 - 50 0 44 34 4 C. L.

9 45 - 45 0 44 42 F o i l . o n l y

10 40 - 35 0 44 28 F o i l . o n l y

11 50 — 55 0 444 32 F o i l . o n l y

12 45 — 40 0 44 ' 32 F o i l . o n l y

P i t u i t a r y  donor  a n im a l s  w ere  i n j e c t e d  w i th  1 mg« o f  
a d r e n o s t e r o n e  a day f o r  f o r t y - f i v e  days® F o i l»  -  F o l l i c l e ,  
Ç, L. -  Corpora  L u tea ,  01» -  Cloudy.
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T ab le  XII

G e n i t a l  Response o f  Hypophysectomized,  Immature, 
Female R a ts  F iv e  Days A f t e r  Being I n j e c t e d  With a 
S u sp e n s io n  o f  O n e - fo u r th  A c e to n e -D r ie d  P i t u i t a r y  
Gland From A d u l t ,  C a s t r a t e ,  Male R a t s

Animal
Number

Weight 
B e fo re  & A f t e r Vagina

U t e r i n e
Response

O var ian  O v a r ia n  
Weight Response

1 53 -  65 g. 0 19 31g. F o i l . o n l y

: 2 53 -  60 0 + 25 F o i l . o n l y

: 3 48 -  57 0 f  ■ 26 F o i l . o n l y

P i t u i t a r y  donor  a n im a l s  were i n j e c t e d  w i th  two m i l l ­
ig ram s  o f  4 - A n d r o s te n e - 3 , 17 d io n e  a day f o r  f o r t y - f i v e  
d ay s .  F o i l .  -  F o l l i c l e s .
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a d r e n o s t e r o n e  and 4 ~ a n d r o s t e n e - 3 , 1 7 - d i one c o n c e r n in g  t h e i r  

e f f e c t s  on t h e  l e v a t o r  a n i  m usc le  and t h e  v e n t r a l  p r o s t a t e .  

O th e r  ex p e r im e n ts  i n d i c a t e  t h a t  when a d m i n i s t e r e d  a t  a l e v e ]  

o f  two m i l l i g r a m  a day f o r  f o r t y - f i v e  days ,  b o th  s u b s t a n c e s  

ca u se  a lm o s t  com plete  l i b e r a t i o n  o f  LH from t h e  p i t u i t a r y  

g l a n d .  T h is  i s  ev id en ced  by t h e  f a c t  t h a t  o n e - h a l f  p i t u i t a i  

from an a n im a l  so t r e a t e d  p ro d u c e s  no l u t e i n i z a t i o n  i n  t h e  

o v a r i e s  o f  t e s t  r a t s .

P a r t  I I I

The v a g in a  o f  immature  f e m a le  r a t s  does  n o t  open 

w i t h i n  f i v e  days a f t e r  hypophysectom y. S in c e  o p e n in g  o f  

t h e  v a g i n a  o c c u r r e d  i n  e v e ry  a n i m a l  t h a t  r e c e i v e d  an im p la n t  

i t  i s  a n o t h e r  i n d i c a t i o n  o f  g e n i t a l  s t i m u l a t i o n .  I n c r e a s e d  

u t e r i n e  s t i m u l a t i o n  was o b se rv e d  i n  most o f  t h e  a s s a y  an im al  

r e c e i v i n g  i m p l a n t s  and e s t r o g e n  t r e a t m e n t .

S e v e r a l  o th e r  o b s e r v a t i o n s  were made d u r i n g  t h e  

p r o g r e s s  of t h i s  i n v e s t i g a t i o n .  I t  was n o te d  t h a t  when 

l u t e i n i z a t i o n  o c c u r r e d  i n  t h e  o v a r i e s  of  a t e s t  a n im a l  which 

r e c e i v e d  a o n e - h a l f  p i t u i t a r y  i m p l a n t ,  t h e  number o f  c o r p o r a  

l u t e a  was v e ry  s m a l l .  The same amount o f  p i t u i t a r y  t i s s u e  

i n j e c t e d  a s  an a c e t o n e - d r i e d ,  powdered s u s p e n s io n  r e s u l t e d  

i n  t h e  f o r m a t i o n  o f  a l a r g e  number o f  co rp o ra  l u t e a .  As 

p r e v i o u s l y  m e n t io n e d ,  t h e  i m p l a n t s  may have  r e l e a s e d  a s m a l l  

amount o f  LH i n  t h e s e  c a s e s ,  b u t  t h e  same r e s u l t s  m ig h t  h av e  

been  e x p e c te d  i f  a few  s e c r e t i n g  g o n a d o t ro p h ic  c e l l s  r em a in e
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i n  t h e  s e l l a  due t o  in c o m p le te  hypophysectomy »

The r a r e  o c c u r r e n c e  o f  co rp o ra  l u t e a  f o r m a t io n  i n  t h e  

o v a r i e s  o f  a n im a l s  r e c e i v i n g  i m p l a n t s  might a l s o  have  been 

due t o  b i o l o g i c a l  v a r i a t i o n ;  some a s s a y  a n im a l s  may have 

been h y p e r s e n s i t i v e  t o  a m inu te  amount o f  LH r e l e a s e d  by 

t h e  i m p l a n t .  An e x t re m e ly  s m a l l  amount o f  LH would in d u c e  

a g e n i t a l  r e s p o n s e  b ec au se  o f  t h e  a u g m e n ta t io n  phenomenon 

o f  FSH and LH.

The p i t u i t a r y  g lan d  o f  t h e  c a s t r a t e  male r a t  h a s  

been  shown t o  be s e v e r a l  t im e s  more p o t e n t  i n  g o n a d o t ro p ic  

a c t i v i t y  t h a n  t h a t  o f  t h e  c a s t r a t e  f e m a le .  E x p e r im e n ts  

were p e r fo rm e d  u t i l i z i n g  p i t u i t a r i e s  from c a s t r a t e  f em a le  

r a t s  f o r  i m p l a n t a t i o n  and i n j e c t i o n s .  One such g la n d  was 

r e q u i r e d  t o  o b t a i n  g e n i t a l  s t i m u l a t i o n  com parab le  t o  t h e  

s t i m u l a t i o n  p ro d u ced  by o n e - f o u r t h  o f  a p i t u i t a r y  g la n d  

from a c a s t r a t e  m ale .

When i m p l a n t s  were  made u s i n g  one p i t u i t a r y  g la n d  from 

a c a s t r a t e  m ale  donor  an im a l  which had been  t r e a t e d  w i th  

t h r e e  m icrogram s o f  e s t r o g e n  f o r  t h i r t y - e i g h t  d ay s ,  no 

g e n i t a l  r e s p o n s e  o c c u r r e d .  P i t u i t a r y  g la n d s  so t r e a t e d  were 

shown t o  r e t a i n  FSH a c t i v i t y  by i n j e c t i n g  two g la n d s  a s  

an a c e t o n e - d r i e d ,  powdered s u s p e n s io n  and o b s e r v in g  t h a t  

t h e  o n ly  g e n i t a l  r e s p o n s e  was f o l l i c l e  s t i m u l a t i o n  i n  t h e  

o v a r i e s  o f  t h e  a s s a y  a n i m a l s .

The a n i m a l s  r e p r e s e n t e d  i n  T a b le  X r e c e i v e d  t h r e e
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u n i t s  o f  ACTH d a i l y  f o r  f o r t y - f i v e  days and e x h i b i t e d  a 

two hundred  and t w e n t y - f i v e  p e r  c e n t  i n c r e a s e  i n  a d r e n a l  

w eigh t  a t  a u t o p s y  i n  com par ison  t o  u n t r e a t e d  c o n t r o l s .

T h e re  was no s i g n i f i c a n t  change i n  body w e i ^ t  d u r i n g  

t h e  f o r t y - f i v e  day p e r i o d .  The a d r e n a l  g la n d s  a r e  th o u g h t  

t o  su p p ly  a lm o s t  a l l  o f  t h e  t o t a l  body an d ro g en s  i n  t h e  

c a s t r a t e  male and i n  t h e  no rm al  fem a le  a n i m a l .  F o l lo w in g  

t h e  menopause i n  t h e  fem a le  and  t h e  c l i m a c t e r i c  i n  t h e  male 

a r e l a t i v e  c o n d i t i o n  o f  p h y s i o l o g i c a l  c a s t r a t i o n  e x i s t s .

S in ce  a n d ro g en s  p o s s e s s  i m p o r t a n t  m e ta b o l i c  f u n c t i o n s ,  any  

d e c r e a s e  i n  a d r e n a l  a c t i v i t y  i n  t h e  aged p r e s e n t s  a s e r i o u s  

I g e r i a t r i c  p ro b lem .  I t  i s  t h u s  d e s i r a b l e  t o  f i n d  t h e r a p e u t i c  

a g e n t s  t o  t r e a t  t h e  c o n d i t i o n  o f  a d r e n a l  an d ro g en  i n s u f ­

f i c i e n c y .  T hese  a g e n t s  s h o u ld  p o s s e s s  a n d ro g e n ic  m e ta b o l i c  

| a c t i v i t y  w i th o u t  u n d e s i r a b l e  s i d e  e f f e c t s  on t h e  p r im ary  

land s e c o n d a ry  sex c h a r a c t e r i s t i c s .

I  The j u d i c i o u s  u s e  o f  ACTH may be o f  v a lu e  i n  t h i s

( S i t u a t i o n  by s t i m u l a t i n g  t h e  p r o d u c t i o n  and r e l e a s e  of  t h e  

a n d r o g e n i c  1 7 - k e t c s t e r o i d s  o f  t h e  a d r e n a l  c o r t e x .  Adreno-
i  :

1ste ro n e  and 4 - a n d r o s t e n e - 3 , 1 7 - d i o n e  a p p e a r  t o  p o s s e s s  
j :

i d e s i r a b l e  m e ta b o l i c  p r o p e r t i e s ,  b u t  f u r t h e r  work i s  n e c e s s a r y

t o  d e t e r m in e  t h e i r  a c t i v i t y  r e l a t i v e  t o  u n d e s i r a b l e  s i d e

i e f f e c t s .

T h e re  i s  g e n e r a l  a g ree m en t  among i n v e s t i g a t o r s  i n  

t h i s  f i e l d  t h a t  no t  a l l  o f  t h e  m e ta b o l ic  f u n c t i o n s  o f  LH

a r e  known.-  An_ imp o r t a n t  _ a t  e p _ fo r  war d w i11 be made when.a j
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method i s  d e v i s e d  t o  s tu d y  t h e  in d e p e n d e n t  a c t i o n s  o f  FSH 

and LH, One such method i s  s u g g e s te d  by t h e  r e s u l t s  o f  

e x p e r im e n t s  p r e s e n t e d  i n  t h i s  s t u d y .  FSH can be  i s o l a t e d  

f rom  LH i n  v ivo  by e s t r o g e n  t r e a t m e n t  o f  c a s t r a t e  a d u l t  

r a t s .  The i s o l a t i o n  o f  LH h as  n o t  been  acco m p l i sh e d  t o  

d a t e .

An a t t e m p t  was made i n  t h i s  i n v e s t i g a t i o n  t o  i s o l a t e  

LH by p h y s i o l o g i c a l  means u s i n g  p i t u i t a r y  i m p l a n t s ,  FSH 

a p p e a r s  t o  d i f f u s e  o u t  f r e e l y  from t h e  i m p l a n t s  (T ab le  V) 

and LH a p p e a r s  t o  be r e t a i n e d  by t h e  im p l a n t  (T ab le  V I ) ,

The p r e s e n c e  o f  LH i n  such i m p l a n t s  i s  s u b s t a n t i a t e d  by t h e  

f a c t  t h a t  e s t r o g e n  c a u s e s  i t s  r e l e a s e  (T a b le  V I I ) ,

E x p e r im e n ts  have  a l r e a d y  been  p e r fo rm e d  u s i n g  a s  many 

a s  t e n  r e c o v e r e d  i m p l a n t s  and  i n j e c t i n g  them a s  a c e t o n e -  

d r i e d  s u s p e n s io n s  i n t o  t e s t  r a t s .  T here  was no g e n i t a l  

r e s p o n s e  i n  any o f  t h e  a s s a y  a n i m a l s ,  which i n d i c a t e s  t h a t  

no FSH was p r e s e n t  i n  t h e  r e c o v e r e d  i m p l a n t s .  F u r t h e r  

e x p e r im e n t s  a r e  p la n n e d  u s i n g  r e c o v e r e d  i m p l a n t s  t o  su p p ly  

p h y s i o l o g i c a l l y  p u r e  LH, and p i t u i t a r i e s  from e s t r o g e n  t r e a t  

dono r  a n im a l s  t o  su p p ly  p h y s i o l o g i c a l l y  p u r e  FSH, P ro c e d u re  

o f  t h i s  t y p e  may p ro d u c e  a more co m p le te  f r a c t i o n a t i o n  o f  

t h e s e  s u b s t a n c e s  t h a n  can be ac co m p l ish ed  by ch em ica l  means 

When a method f o r  t h e  com ple te  s e p a r a t i o n  o f  FSH and LH 

i s  d e v i s e d ,  t h e  s e p a r a t e  and i n d e p e n d e n t  a c t i o n s  o f  t h e s e  

s u b s t a n c e s  can be  b e t t e r  u n d e r s to o d .

ed

s
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CHAPTER V 

SUMMARY

A method i s  o u t l i n e d  f o r  t h e  r e l e a s e  o f  LH from 

p i t u i t a r y  i m p l a n t s  by e s t r o g e n  t r e a t m e n t .  FSH d i f f u s e s  

f r e e l y  from t h e  i m p l a n t s ,  and t h e  i s o l a t i o n  o f  LH may be 

a c c o m p l ish e d  by i t s  r e t e n t i o n  i n  t h e  i m p l a n t .  I n f o r m a t i o n  

c o n c e r n in g  t h e  p r o d u c t i o n  and i n c r e a s e d  s t o r a g e  o f  FSH and 

LH was o b ta in e d  by c a s t r a t i n g  a d u l t  r a t s  two t o  s i x  months 

p r e v i o u s  t o  removing t h e i r  p i t u i t a r i e s  f o r  a s s a y .  R e le a s e  o 

t h e s e  p i t u i t a r y  f a c t o r s  was d e te rm in e d  from o b s e r v a t i o n s  

I n v o l v i n g  t h e  d e g re e  o f  f o l l i c l e  s t i m u l a t i o n  and l u t e i n i z a t i  

i n  o v a r i e s  o f  immature hypophysec tom ized  r a t s  which r e c e i v e d  

f r e s h  i m p l a n t s  of  p i t u i t a r y  g l a n d s .  The r e s u l t s  so o b t a in e d  

were compared w ith  t h e  e f f e c t s  o f  i n j e c t i n g  aqueous  s u s p e n s i  

■''f a c e t o n e - d r i e d  p i t u i t a r i e s  i n t o  im m ature  hypophysec tom ized  

t e s t  r a t s .

FSH and LH a r e  n o t  a v a i l a b l e  i n  p u re  fo rm .  I n  o r d e r  

t o  o b s e rv e  t h e  s p e c i f i c  a c t i o n  o f  each ,  two methods were 

used  i n  t h i s  s tu d y .  P i t u i t a r i e s  c o n t a i n i n g  o n ly  t h e  FSH 

a c t i v i t y  were o b t a in e d  by i n j e c t i o n s  o f  e s t r o g e n  o r  androgen  

I n t o  c a s t r a t e  a d u l t  r a t s .  On t h e  o t h e r  h a n d ,  r e c o v e r e d

ons



p i t u i t a r y  i m p l a n t s ,  o r i g i n a l l y  o b t a i n e d  f rom n o n - t r e a t e d  

; c a s t r a t e  r a t s ,  a p p e a r  t o  e x h i b i t  o n ly  LH a c t i v i t y  when 

i n j e c t e d  i n t o  imm ature  hypophysec tom ized  a s s a y  r a t s .  S in c e  

;LH i s  c o n s id e r e d  t o  have  m e ta b o l i c  f u n c t i o n s  i n d e p e n d e n t  

o f  i t s  sex  r e g u l a t o r y  mechanisms, i t  has become i n c r e a s ­

i n g l y  im p o r t a n t  t o  u n d e r s ta n d  more ab o u t  t h i s  hormone.

S e v e r a l  o t h e r  s u b s t a n c e s  were  s t u d i e d  t o  d e t e r m in e  

t h e i r  a b i l i t y  t o  r e l e a s e  LH from  t h e  p i t u i t a r y  g l a n d .  

C o r t i s o n e  a p p e a re d  to  be i n e f f e c t i v e »  ACTH may be  e f f e c t i v e  

th ro u g h  i t s  a b i l i t y  t o  r e l e a s e  t h e  1 7 - k e t o s t e r o i d s  from t h e  

a d r e n a l  g la n d s  and t h e s e  s u b s t a n c e s  may t h e n  in d u c e  t h e  

i l i b e r a t i o n  o f  LH. A d re n o s te ro n e  and 4 - a n d r o s t e n e - 3 , 1 7 - d i  one 

a p p e a r e d  t o  be e f f e c t i v e  i n  c a u s in g  t h e  r e l e a s e  o f  LH from 

| the  i n t a c t  p i t u i t a r y  g la n d .



42

CHAPTER VI 

CONCLUSIONS

F re sh  p i t u i t a r y  i m p l a n t s  r e l e a s e  FSH w i t h i n  a f i v e  

day p e r i o d  a s  ev idenced  by o v a r i a n  f o l l i c l e  s t i m u l a t i o n  

i n  a s s a y  a n im a l s .

F re s h  p i t u i t a r y  i m p l a n t s  do not r e l e a s e  LH w i t h i n  

a f i v e  day p e r i o d  a s  shown by t h e i r  f a i l u r e  t o  p ro d u ce  

o v a r i a n  l u t e i n i z a t i o n .

E s t r o g e n  c a u s e s  t h e  l i b e r a t i o n  o f  LH from v i a b l e  

p i t u i t a r y  i m p l a n t s  a s  i n d i c a t e d  by co rp o ra  l u t e a  f o r m a t io n  

i n  t h e  o v a r i e s  o f  t h e  t e s t  r a t s .

C o r t i s o n e  i s  i n e f f e c t i v e  i n  c a u s in g  t h e  r e l e a s e  of  

LH from  t h e  i n t a c t  p i t u i t a r y  g la n d  of a d u l t  male  r a t s .

17- K e t o s t e r o i d s  e l a b o r a t e d  by t h e  i n t a c t  a d r e n a l  

g la n d s  u n d e r  t h e  i n f l u e n c e  o f  a d r e n o c o r t i c o t r o p i c  hormone 

may be e f f e c t i v e  i n  p a r t i a l l y  d e p l e t i n g  t h e  p i t u i t a r y  

g la n d  o f  i t s  LH c o n t e n t .

I n j e c t i o n s  o f  t h e  1 7 - k e t o s t  e r o i d s ,  a d r e n o s t e r o n e ,  and 

4 - a n d r o s t e n e - 3 , 1 7 - d i o n e  i n  a d e q u a te  d o s e s ,  r e s u l t s  i n  t h e  

d e p l e t i o n  o f  LH from  t h e  p i t u i t a r i e s  o f  a d u l t  c a s t r a t e  

male r a t s .
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