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SUMMARY 
1 

A c o n s i d e r a b l e amount of  e v i d e n c e h a s a c c u m u l a t e d i n s h e e p 

which a s c r i b e s t o t h e f o e t a l - p i t u i t a r y  a d r e n a l s y s t e m an i m p o r t a n t 

r o l e i n c o n t r o l l i n g t h e p r o d u c t i o n of  o e s t r o g e n , p r o g e s t e r o n e 

and p r o s t a g l a n d i n F . S i m i l a r s t u d i e s have shown t h a t t h e f o e t u s 

p l a y s an i m p o r t a n t p a r t i n p a r t u r i t i o n i n g o a t s and cows b u t t h e 

e x t e n t t o which t h e s e f i n d i n g s  can be e x t e n d e d t o o t h e r s p e c i e s 

i s a m a t t e r of  c o n j e c t u r e . 

The p r e s e n t s t u d y i n v e s t i g a t e s t h e r o l e of  t h e guinea—pig 

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

The methods u s e d i n t h e s t u d y w e r e ; 

1 . I n j e c t i o n s of  d r u g s i n t o t h e immature f o e t u s . 

( i ) F o e t a l a d r e n a l g rowth and a c t i v i t y was s t i m u l a t e d by ACTH. 

( i i ) Endogenous l e v e l s of  g l u c o c o r t i c o i d s were e l e v a t e d by 

c o r t i c o s t e r o i d s . 

2 . I n j e c t i o n s o r i n f u s i o n s  of  d r u g s i n t o t h e m o t h e r . 

( i ) M a t e r n a l a d r e n a l a c t i v i t y was s t i m u l a t e d t o i n v e s t i g a t e 

t h e p o s s i b i l i t y t h a t t h e s i t e of  a c t i o n of  ACTH a d m i n i s t e r -

ed t o t h e f o e t u s  i s w i t h i n t h e m a t e r n a l c o m p a r t m e n t . 

( i i ) The e f f e c t  of  r a i s e d l e v e l s of  o e s t r o g e n and p G F 2 a on 

m y o m e t r i a l a c t i v i t y and on g e s t a t i o n l e n g t h was o b s e r v e d . 

(These hormones m e d i a t e t h e a c t i o n of  C o r t i s o l on t h e 

sheep myometr ium) . 

3 . O b s e r v a t i o n s on f o e t a l  a d r e n a l w e i g h t . 

( i ) A d r e n a l w e i g h t was measu red d u r i n g normal g e s t a t i o n 

and a f t e r  b i r t h t o o b t a i n a r a n g e w i t h which t o compare 



t h e r e s u l t s of  hormone t r e a t m e n t . 

( i i ) Adrena l w e i g h t was measured a f t e r  i n j e c t i o n s of  ACTH, 

g l u c o c o r t i c o i d s o r o e s t r o g e n t o mother o r f o e t u s . 

4 . Measurements of  l e v e l s of  hormones c i r c u l a t i n g i n t h e dam i n 

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

( i ) The c o n c e n t r a t i o n of  p r o g e s t e r o n e , C o r t i s o l , p r o s t a g l a n d i n 

F and 1 5 - k e t o - p r o s t a g l a n d i n F were measured d u r i n g t h e 

few  weeks b e f o r e  b i r t h i n s e r i a l s amples from  c h r o n i c a l l y 

c a n n u l a t e d dams. C a t h e t e r s were p l a c e d , u s i n g s t e r i l e 

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

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

(ii) The pattern of progesterone, prostaglandin F , 1 5 - k e t o -

prostaglandin F and Cortisol was measured by competitive 
p r o t e i n binding o r r ad io immunoas say t e c h n i q u e s . 

5 . E s t i m a t i o n s of  t h e s e p a r a t i o n of  t h e p u b i c symphys i s d u r i n g 

l a t e p r e g n a n c y from  x - r a y p l a t e s . 

The r e s u l t s of  t h e s t u d y show: 

( i ) I n j e c t i o n of  s y n a c t h e n (ACTH) i n t o a l l f o e t u s e s  of  a 

l i t t e r c a u s e d a d r e n a l g rowth and s h o r t e n e d g e s t a t i o n 

l e n g t h . A d r e n a l w e i g h t and l i t t e r s i z e were p o s s i b l e 

f a c t o r s  r e l a t e d t o p r e m a t u r e p a r t u r i t i o n : La rge l i t t e r s 

and l i t t e r s w i t h t h e g r e a t e s t combined mass of  a d r e n a l s 

t e n d e d t o d e l i v e r e a r l i e r . The i n t e r p r e t a t i o n of  t h e 

r e s u l t s , however , were c o m p l i c a t e d by t h e u s e of  v a r y i n g 

d o s e s of  ACTH g i v e n t o two s t r a i n s of  g u i n e a - p i g s . More 

d a t a a r e r e q u i r e d t o r e l a t e ACTH-induced d e l i v e r y t o t h e 

p h y s i o l o g y of  p a r t u r i t i o n i n g u i n e a - p i g s . 



( i i ) I n j e c t i o n of  a g l u c o c o r t i c o i d ( t r i a m c i n o l o n e ) i n t o 

a l l f o e t u s e s  of  a l i t t e r was w i t h o u t e f f e c t  on g e s t a t i o n 

l e n g t h . The dose chosen was e q u i v a l e r t i n g l u c o c o r t i c o i d 

po tency t o o t h e r ana logues e f f e c t i v e  i n c a u s i n g 

premature p a r t u r i t i o n i n ruminants and r o d e n t s a t a 

s i m i l a r s t a g e of  g e s t a t i o n . 

( i i i ) T o t a l adrena l w e i g h t i n c r e a s e d during t h e l a s t s t a g e s 

of  pregnancy . The mean t o t a l adrenal w e i g h t per l i t t e r 

c o r r e c t e d for  body w e i g h t d e c l i n e d when p l o t t e d a g a i n s t 

g e s t a t i o n a l age . In a p o p u l a t i o n of  newborns s e l e c t e d 

for  c o n s t a n t l i t t e r s i z e , females  had l a r g e r adrenal 

g l a n d s than males . A p o p u l a t i o n of  s even day o l d 

g u i n e a - p i g s showed no s e x u a l dimorphism i n t o t a l adrenal 

w e i g h t . 

( iv ) I n j e c t i o n s of  ACTH i n t o nonpregnant , a d u l t g u i n e a - p i g s 

s t i m u l a t e d adrenal growth. The same regimen g i v e n t o 

t h e dam between Day 50 - 54 of  g e s t a t i o n d id not shor ten 

g e s t a t i o n l e n g t h . M a t e r n a l l y - a d m i n i s t e r e d ACTH did not 

cause growth of  the f o e t a l  adrenal g l a n d s as s een a f t e r 

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

(v) I n j e c t i o n of  a dose of  o e s t r o g e n g r e a t e r than the d a i l y 

p r o d u c t i o n r a t e of  o e s t r a d i o l i n l a t e pregnancy g i v e n 

e i t h e r a t Day 46 - 48 of  g e s t a t i o n or j u s t b e f o r e  term 

did n o t a f f e c t  g e s t a t i o n l e n g t h . Oestrogen i n j e c t i o n s 

near term were a s s o c i a t e d w i t h enlargement of  the f o e t a l 

adrena l g l a n d s . The s i g n i f i c a n c e  of  t h i s o b s e r v a t i o n 

i s unknown. 

(v i ) P r o s t a g l a n d i n F 2 a a d m i n i s t e r e d as a c o n t i n u o u s i n t r a -

a r t e r i a l i n f u s i o n  caused an i n c r e a s e i n t h e s e n s i t i v i t y 
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of  the u t e r u s t o o x y t o c i n , an i n c r e a s e i n myometrial 

a c t i v i t y and premature d e l i v e r y . No sharp f a l l  i n 

p r o g e s t e r o n e c o n c e n t r a t i o n preceded d e l i v e r y . The 

number of  o b s e r v a t i o n s i n t h e s e exper iments was smal l 

and the r e s u l t s are on ly q u a l i t a t i v e . Because of  the 

p o s s i b l e importance of  PGF2a i n the p h y s i o l o g y of 

p a r t u r i t i o n more through i n v e s t i g a t i o n s are warranted . 

( v i i ) T h e r e was c o n s i d e r a b l e v a r i a t i o n both w i t h i n and between 

animals i n hormone l e v e l s . 

The mean c o n c e n t r a t i o n o f  p r o g e s t e r o n e i n maternal 

b lood i n s e r i a l samples c o l l e c t e d a t the same t ime of 

day d e c l i n e d between Day 40 and 55 of  g e s t a t i o n and 

rose during the l a s t t e n days of  g e s t a t i o n . P r o g e s t e r o n e 

c o n c e n t r a t i o n was h igh (30-450ng/ml) and t h e r e was no 

abrupt f a l l  during the few  days preced ing b i r t h . Further 

work i s r e q u i r e d t o e s t a b l i s h the p a t t e r n on the day 

of  b i r t h . 

P r o s t a g l a n d i n F l e v e l s r o s e on the day of  b i r t h and 

a t d e l i v e r y . 1 5 - k e t o - p r o s t a g l a n d i n F l e v e l s r o s e i n 

most animals a t d e l i v e r y . The c o n c e n t r a t i o n of  the 

m e t a b o l i t e was lower than p r o s t a g l a n d i n F c o n c e n t r a t i o n 

in the same sample. In t h r e e animals t h a t aborted 

p o s t - o p e r a t i v e l y the l e v e l s of  p r o s t a g l a n d i n F and 

15-keto-PGF were h igh a t d e l i v e r y . 

The concentrations of Cortisol was very h igh 

( 1 - l l y g / m l ) and showed c o n s i d e r a b l e v a r i a t i o n some of 

which may have r e f l e c t e d  r e s p o n s e s t o environmental 
c o n d i t i o n s . 
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( v i i i ) During the week be fore  b i r t h t h e pubic symphysis 

s e p a r a t e d i n p r e p a r a t i o n for  d e l i v e r y of  young. 

I t i s concluded t h a t the r e s u l t s of  the p r e s e n t s tudy 

do not r e s o l v e the q u e s t i o n of  the mechanism i n i t i a t i n g labour 

i n the g u i n e a - p i g . Some e v i d e n c e was found  t o s u g g e s t t h a t 

a c t i v i t y of  the f o e t a l  adrenal was i n v o l v e d but how the 

products of  adrenal s e c r e t i o n might i n f l u e n c e  u t e r i n e c o n t i a c t i l i t y 

remains unknown. 



PURPOSE OF THE WORK 

The work i n t h i s t h e s i s was des igned t o determine whether 

the f o e t a l  g u i n e a - p i g i n i t i a t e s p a r t u r i t i o n i n a way s i m i l a r t o 

t h a t proposed for  the f o e t a l  lamb. 




