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Ch a p te r  1 

I n t r o d u c t io n

E x p lo s iv e  p o p u la t io n  g ro w th  i s  becoming re c o g n iz e d  
as a m a jo r o b s ta c le  to  economic and s o c ia l  p ro g re s s  
e s p e c ia l ly  i n  th e  und e rd eve lop ed  c o u n t r ie s .  E x p e r im e n ts  
have been p re c e e d in g  f o r  some t im e  to  d e ve lo p  c o n tra c e p 
t i v e  a g e n ts . The f i r s t  r e p o r t  o f  th e  p o s s ib i l i t y  o f  
e s tro g e n ic  s te r o id  as th e  a n t i f e r t i l i t y  ag en t was n o t ic e d  
i n  1933 hy H artm an . In 1 9 3 7  Makepeace, W e in s te in  and 
F ried m an  f u r t h e r  n o te d  t h a t  a n o th e r  ty p e  o f  fe m a le  g onad a l 
s t e r o id ,  p ro g e s te ro n e , can a ls o  e f f e c t iv e  i n  i n h i b i t i o n  
o f  o v u la t io n .  F u r th e r  deve lopm ent o f  s te r o id  c o n tra c e p 
t iv e s  c la im e d  t h a t  e s tro g e n  as w e l l  as p ro g e s te ro n e  c o u ld  
r e l ie v e d  p a in f u l  dysm enorrhea ( S tu r g is  and A lb r ig h t ,  194-Q). 
A decade l a t e r ,  s y n th e t ic  p ro g e s t in s  has been deve loped  
and used i n  t e s t s  c a r r ie d  o u t i n  P u e r to  R ic o  (R ock , P in c u s  
and G a rc ia , 1956) -  A tte m p ts  to  f in d  s t r u c t u r a l  and 
f u n c t io n a l  fe a tu re s  o f  s te r o id  compounds e s s e n t ia l  to  
enhance o v u la t io n  i n h ib i t i n g  p o te n c y , lo w  s id e  e f f e c t s ,  
e f f e c t iv e  i n  f e r t i l i t y  c o n t r o l  and r e t u r n  o f  o v u la t io n  
a f t e r  d is c o n t in u a t io n  had e x te n s iv e ly  s tu d ie d  by P in c u s
0 -9 5 7 )•  The mechanism o f  s te r o id  approach to  f e r t i l i t y  
c o n t r o l  i n  women i s  based upon g o n a d o tro p h in  i n h i b i t i o n  
and p re v e n t o v u la t io n .  They v a r y ,  how eve r, i n  t h e i r  
a b i l i t y  to  b lo c k  g o n a d o tro p h in  re le a s e  (p in c u s ,  1965;
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Jackson, 1966; Mishell, 1969; Jeppssen, 1972).

Depo m ed ro xyp ro g e s te ro n e  a c e ta te  (DMPA) , a 6 o t-  
m e th y l,  1 7 a  -  h y d ro x y p ro g e s te ro n e  a c e ta te ,  s y n th e t ic  
d e r iv a t iv e  o f  p ro g e s te ro n e  o r  depo p ro v e ra  (F ig u re  1) 
has e x te n s iv e ly  used f o r  women s in c e  1958 f o r  such 
c o n d it io n  as t re a te n e d  a b o r t io n ,  h a b i tu a l  a b o r t io n ,  
e n d o m e tr io s is  and carc inom a o f  u te ru s  (A n d e rso n , 1965; 
K is t n e r ,  G r i f f i t h s ,  C ra ig ,  1965 ; lie  D a n ie l ,  19711 1975)»
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P ro g es te ro n e  Depo m ed roxyp rogeste ro n e  a c e ta te

F ig u re  1 C hem ica l '■ ■ ‘■ ท.''''-Jim ว Depo m e d ro xyp ro g e s te ro n e
a c e ta te  as compared to  p ro g e s te ro n e

I t  was observed  th a t  p a r t u r ie n t  women who had 
re c e iv e d  a s in g le  m ass ive  dose o f  DMPA d u r in g  c l i n i c a l  
t r i a l s  o f  i t s  use in  th e  management o f  p re m a tu re  la b o u r  
became s t e r i l e  f o r  1 2 - 2 1  m onths p o s t-p a r tu m  (C aspo, 
1966 ; Me D a n ie l ,  1973) and t h i s  s t e r i l i t y  was r e v e r s ib le ,
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th e  p a t ie n t  e v e n tu a l ly  r e tu r n s  to  n o rm a l c y c le s  and 
no rm a l p reg nancy. S in c e  th e n  many in v e s t ig a to r s  had 
s tu d ie d  th e  c o n tra c e p t iv e  e f f e c t s  o f  DMPA e i t h e r  used 
a lo n e  o r  i n  v a r io u s  c o m b in a tio n  w i t h  o r a l  o r  in je c ta b le  
e s tro g e n  and g iv e n  a t  in t e r v a ls  o f  one m onth to  one y e a r ,  
th e  commonest b e in g  3 m onths i n  dose o f  150 mg.

I n  T h a ila n d ,  DMPA was f i r s t  used as a c o n tra c e p t iv e  
i n  C h iang  M ai i n  A p r i l ,  1965 (Me D a n ie l ,  1973) .  Soon 
fo l lo w e d  by c l i n i c a l  t r i a l s  i n  C h u la lo n g k o rn  and S i r i r a j  
h o s p i ta ls  i n  Bangkok. I n  C hiang M ai i t  was f i r s t  used 
i n  women f o r  whom IUDC had p ro ve n  u n s a t is f a c to r y  and th e  
demand o f  t h i s  m ethod s t e a d i ly  in c re a s e d  in  p o p u la r i t y .  
Women who d is c o n t in u e d  c o n tra c e p t io n  by 3 m onth in je c t io n s  
o f  DMPA f o r  p lanned  p regnancy e x p e r ie n c e d , a r e t u r n  o f  
f e r t i l i t y  o f  a p p ro x im a te ly  87% w i t h in  th e  f i r s t  y e a r  
(Me D a n ie l ,  1973) and showed s ig n  o f  r e g u la r  o v u la t io n  
w i t h in  1 2 - 1 8  m onths o f  t h e i r  f i n a l  in j e c t io n  (G a rd n e r 
and M is h e l l ,  1970 ; T y le r ,  L e v in ,  E l l i o t  and D olm an, 1970) .

DMPA a p p a re n t ly  e x e r ts  i t s  c o n tra c e p t iv e  a c t io n  
f o r  p ro lo n g e d  p e r io d  and th e  d u r a t io n  o f  a c t io n  i s  dose
r e la te d  (C h in n a ta m b y , 1971 ; Me D a n ie l ,  1973)» I t  
p re v e n te d  c o n c e p tio n  by ะ

a ) I n h ib i t i n g  th e  s e c r e t io n  o f  g o n o d o tro p h ic  
hormone fro m  th e  a n t e r io r  p i t u i t a r y  and th u s  in h ib i t i n g  
o v u le t io n  (B lo c h , 1971 ; C h inna tam b y, 1971 )» D u r in g  th e



use o f  DMPA p r e - o v u la to r y  LH -peak was in h ib i t e d ,  w h ile  
th e  b a s a l LH and FSH p ro d u c t io n  appeared n o t to  be 
a f fe c te d  ( M is h e l l ,  T a la s ,  P a r lo w , E l-H a b a s h y  and M oyer, 
1968; M is h e l l ,  1967; M is h e l l ,  1969; Jeppssen , 1972) .
Even a f t e r  lo n g  t re a tm e n t w i t h  DMPA, th e  m ic ro s c o p ic  
e x a m in a t io n  o f  th e  o v a r ie s  shows g ro w th  o f  p r im o d ia l 
f o l l i c l e s  up to  th e  s tag e  o f  G r a f f ia n  f o l l i c l e s  and th e  
th e c a  in te r n a  shows ev id ence  o f  l u t e i n i z a t i o n  (Z a n a r tu ,  
P u r k in ,  R osenberg , D avensens, G u e rre ro , 1970)» B o th  
f in d in g s  suggested  ev id ences o f  FSH and LH a c t i v i t y ,  
thoug h  n o t  s u f f i c ie n t  to  ind uce  o v u la t io n .

b ) A l t e r in g  th e  n a tu re  o f  c e r v ic a l  mucus, 
in c re a s in g  th e  v is c o s i t y  o f  i t ,  th u s  fo rm in g  a n a tu r a l  
b a r r ie r  to  th e  passage o f  th e  sperm atozoa  ( M is h e l l ,
T a la s ,  P a r lo w  and M oyer, 1968; Z a n a r tu ,  P u r k in ,  R osenberg , 
D ovansen, G u e rre r ,  1970; Me D a n ie l ,  1975 )*

c ) T h in n in g  th e  end om etrium , to  p ro v id e  a p oo r 
s i t e  f o r  n id a t io n  o f  th e  f e r t i l i z e d  ovum (Me D a n ie l ,  1973) .

I n  th e  a tte m p t to  s im p l i f y  th e  use o f  ho rm ona l 
ag e n ts  f o r  c o n tra c e p t io n  and to  e l im in a te  th e  need f o r  
d a i l y  o r a l  dosage, DMPA was i n i t i a l l y  t r i e d  on d o m es tic  
a n im a ls .  I n  dogs, th e  in je c t io n  o f  DMPA caused a lo n g  
te rm  d e la y  i n  o e s tru s  w h ic h  how eve r, r e v e r s ib le .  The 
p e r io d  o f  d e la y  was r e la te d  to  dosage employed (V e c c h io , 
1967; Ahmad and R s a u l,  1970) .  I n  c a t t le s ,  w h ic h  n o rm a lly
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o v u la te  e v e ry  21 d ays , o v u la t io n  c o u ld  be d e la ye d  f o r  4- 
m onths by in je c t io n  o f  50u mg. s u b c u ta n e o u s ly  (V e c c h io , 
1967; Ahmad and R s u a l,  1976) .  The a b i l i t y  o f  DMPA to  
fu n c t io n  as a re p la c e m e n t f o r  p ro g e s te ro n e  has been 
d e m on s tra te d  i n  p regnancy ท. . in ta in a n c e  o f  c a s tra te d  
r a b b i t  (พน, 1961) and r a t s  ( s t u k i ,  19 5 8 )* DMPA can d e la y  
im p la n ta t io n  i n  in t a c t  fe m a le  r a t s ,  p resum ab ly  by i t s  
own p ro g e s ta t io n a l p ro p e r ty  and i t s  c e n t r a l  a c t io n  
as i n h i b i t o r  o f  h y p o th a la m ic - a n te r io r  p i t u i t a r y  re le a s e  
o f  g o n a d o tro p h in s  re q u ire d  f o r  s t im u la t io n  o f  e s tro g e n  

re le a s e  fro m  th e  o v a ry  (B a rn e s  and M ayer, 1964-). W ith  
re g a rd  to  p o te n c y , DMPA i s  20 to  30 t im e s  as p o te n t  as 
p ro g e s te ro n e  on i n h i b i t i o n  o f  o v u la t io n  i n  th e  r a b b i t  
(B a rn , Schm id t and D u l i n , - 1 9 5 9 ). When checked in  th e  
C laub e rg  assay f o r  e n d o m e tr ia l s t im u la t io n  i n  im m ature  
r a b b i t s ,  DMPA was 10.5  t im e s  as a c t iv e  as p ro g e s te ro n e  
(S a la ,  C am erino and C a v a l le ro ,  1958) .

I n  fe m a le  r a t s  t r e a te d  w ith  DMPA fro m  th e  second 
p o s t - n a ta l  day to  m a tu r i t y  showed th e  s u p p re s s io n  o f  
e s tro u s  c y c le  and marked o v a r ia n  i n h i b i t i o n  (L o g o th e to -  
p o u lo s , Sharma and K r a ic e r ,  1 9 6 1 ). H ow ever, DMPA d id n o t 
a f f e c t  th e  s e c re t io n  o f  g ro w th  hormone o r  t h y r o id  hormone 
(L o g o th e to p o u lo s , Sharma and K r a ic e r ,  1 9 6 1 ). T h is  d rug  
a ls o  shown s ig n i f i c a n t  a n t i - in f la m m a to r y ,  g ly c o g e n ic  and 
p i t u i t a r y  i n h ib i t i n g  a c t i v i t y  i n  th e  r a t s  (G le n n ,  
R ic h a rd s o n  and Bowman, 1 9 5 9 ).
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DMPA d id  n o t  have a n d ro g e n ic  a c t i v i t y  a p p ro a c h in g  t h a t  
o f  s ta n d a rd  and rog ens, m e th y l- te s to s te ro n e  o r  te s to s te r o n e  
p ro p io n a te  ( L y s t e r ,  Lund and D u l in ,  19 5 9 )* H ow ever, 
P ro g e s te ro n e  and DMPA in t e r f e r e  w i t h  a c c e ss o ry  g land  
fu n c t io n  i n  th e  r a b b i t  as shown by a s ig n i f i c a n t  decrease 
i n  semen volum e ( E r ic s o n ,  D u t t  and A rchdeacon, 1964-;
E r ic s o n  and D u t t ,  1965)»

A lth o u g h , i t  has been assumed th a t  women have a 
p e r io d  o f  n a tu r a l  s t e r i l i t y  d u r in g  la c t a t io n  (D ic k in s o n ,  
1938; C o rn in ,  1968) ,  a c o n s id e ra b le  number o f  p re g n a n c ie s  
have been re p o r te d  d u r in g  t h i s  t im e  (K am e l, H e fn a w i, 
Ghoneim, T a la a t ,  Y o u n is , T a g u i, A b d a lla ,  1 9 6 9 ). O v u la t io n  
m ig h t occ u r p r i o r  to  th e  s i x t h  p o s t-p a r tu m  week w ith o u t  
a p re c e e d in g  m e n s tru a l p e r io d  (Sharm an, 1967) .  I t  i s  
t h e r e fo r e  im p o r ta n t  to  i n i t i a t e  c o n tra c e p t iv e  th e ra p y ,  
when re q u ire d  as soon as p o s s ib le  a f t e r  d e l iv e r y ,  because 
i n  th e  im m ed ia te  p o s t-p a r tu m  p e r io d  m a te rn a l m o t iv a t io n  
i s  h ig h .  H ow ever, i t  m ust be c o n s id e re d  th e  e f f e c t s  o f  
c o n tra c e p t iv e  th e ra p y  used on la c t a t io n ,  e s p e c ia l ly  i n  
d e v e lo p in g  c o u n t r ie s  where b re a s t fe e d in g  i s  a v i t a l  to  
th e  adequate n u t r i t i o n  o f  th e  i n f a n t .  The a p p ro p ia te  
c o n tra c e p t iv e  used in  th e  p o s t-p a r tu m  p e r io d  s h o u ld  n o t 
a d v e rs ly  e f f e c t  on la c t a t io n  (K oe tsaw ang , C h ie m p ra s e rt 
& Kochanda. 1972) .  P ro b le m s , h ow eve r, a r is e  when c h o o s in g

When tested for ability to stimulate seminal
vesicles and prostates in castrated or immature rats,
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a c o n tra c e p t iv e  method in  th e  e a r ly  p u e rp e riu m . IUCDs 
have a h ig h  e x p u ls io n  r a te  and a r i s k  o f  p e r f o r a t io n  when 
a p p lie d  s h o r t l y  a f t e r  d e l iv e r y  (K a r im , Ammer, F i k r i ,  Abdou, 
1971 )»  P i l l s  ( c o n ta in in g  e s tro g e n s  and p ro g e s t in s )  a re  
c la im e d  to  have s u p p re s s iv e  e f f e c t  on la c t a t io n  (K am e l, 
H e fn a w i, T a la a t ,  Y o u n is ,  T a g u i & A b d a lla ,  1969; K o ra , 1969; 
B o r g l in  and Sandholm , 1971 ; K oetsaw ang, C h ie m p ra s e rt and 
Kochanda, 1 9 7 2 ) .  When DMPA became a v a i la b le  as an e x p e r i
m e n ta l in je c ta b le  c o n t ra c e p t iv e ,  a t t e n t io n  was q u ic k ly  
d ire c te d  to  i t s  e f f e c t  on la c t a t io n .  I n je c ta b le  DMPA have 
no ad ve rse  e f f e c t  on la c t a t io n  (G om eZ-Roger, I b a r r ,  P o lo ,  
Faundes and G u i lo f f ,  1967; H e fn a w i, F a w z i, B ra d ra w i and 
B a hg a t, 197O ; B lo c h , 1971; K a rim , Ammar, E l  M a h g o u li,
F i k r i  and Abdou, 1971 )»  The re  were no s ig n i f i c a n t  d i f f e r 
ences i n  th e  g ro w th  c u rve s  o f  th e  in f a n t s  fro m  th e  c o n t r o l  
(H e fn a w i,  F a w z i, B adraw i and B a hg a t, 1 9 7 6 ) .  M ilk  y ie ld  
was s i g n i f i c a n t l y  in c re a s e d  in  th e  D M P A -trea ted  g ro u p , 
as w e l l  as th e  p r o te in  c o n te n t ,  where as a d ecrease  was 
n o te d  i n  l i p i d  c o n te n t .  L a c to se  c o n te n t was e s s e n t ia l l y  
unchanged (H e fn a w i, F a w z i, B adraw i and B a h g a t, 1 9 7 0 ) .

DMPA, because i t  does n o t i n h i b i t  m i lk  s e c re t io n  
i n  human when a d m in is te re d  to  th e  la c t a t in g  m o th e r 
(H e fn a w i,  F a w z i, B adraw i and B ahg a t, 1976 ; K a rim , Ammar,
E l  M a h g o u li,  F i k r i  and Abdou, 1971 ; K oetsaw ang,
C h ie m p ra s e r t and K ochanda , 1 972 ) i s  b e in g  in c r e a s in g ly
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used as a p o s t-p a r tu m  c o n t ra c e p t iv e .  The o b je c t iv e  o f  
t h i s  s tu d y  was u n d e rta k e n  i n  o rd e r  to  f in d  o u t w h e th e r 
D IPA , o f  a dose 5 ug /gm . body w e ig h t (d o u b le  human dose) 
a d m in is te r  to  th e  la c t a t in g  m o th e rs  caused an in c re a s e  
i n  m i lk  s e c re t io n  i n  r a t s .  A t p re s e n t ,  i t  i s  s t i l l  n o t 
c le a r ly  known o f  th e  mechanism o f  t h i s  dr*ng i n  in c re a s in g  
m i lk  s e c r e t io n .  M o re o ve r, i t  i s  s t i l l  n o t  c e r t a in l y  known 
w h e th e r th e  s u c k lin g  b a b ie s  who may, by chance, in g e s t  
some o f  th e  DMPA in je c te d  to  t h e i r  m o th e rs  th o u g h  th e  
in g e s te d  m i lk .  W h ile  no d a ta  appears to  be p u b lis h e d  w i t h  
DMPA, t h i s  in v e s t ig a t io n  was th e  f i r s t  t im e  to  em phasize 
th e  e f f e c t  o f  DMPA w h ic h  i t  m ig h t a f f e c t  m i lk  s e c r e t io n  
i n  la c t a t in g  r a t s  and a f fe c te d  g ro w th  and re p ro d u c t iv e  
fu n c t io n  i n  th e  l a t e r  l i f e  o f  th e  s u c k lin g  l i t t e r s  and 
c o n firm e d  e x p e r im e n t i n  mammary g lan d  h is to lo g y  and 
p i t u i t a r y  c y to lo g y ,  because e x p e r im e n t i n  man was v e r y  
l im i t e d .  I t  i s  known t h a t  a f t e r  a d m in is t r a t io n  o f  combined 
e s tro g e n  p re g e s tro g e n  s te r o id s ,  e s tro g e n  a c t i v i t y  i n  th e  
m i lk  has been d e te c te d  b o th  i n  human and g o a ts  (Laum as, 
M a lk a n i and Laumas, 1970) .  T h e re fo re ,  th e  in v e s t ig a t io n  
was a ls o  c a r r ie d  o u t to  d e te rm in e  th e  e f f e c t  o f  DMPA 
a d m in is te re d  to  th e  la c t a t in g  r a t s  on g ro w th  and re p ro d u c 
t i v e  fu n c t io n  o f  th e  s u c k lin g  l i t t e r s  i n  o rd e r  to  be v e r y  
u s e fu l  i n  c o n s id e r in g  f o r  f u tu r e  use o f  t h i s  d rug  as th e  
c o n tra c e p t iv e  ag en t d u r in g  th e  p o s t-p a r tu m  p e r io d  i n  
la c t a t in g  m o th e rs .
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