
Cha p te r 5 

Methods

1 . Anim a ls

M ature , 3 months o ld ,  v i r g in  fem ale C h a rle s  

F o s te r  r a ts  ( re c e iv e d  from C iha  R esearch  C e n te r, 

Goregaon Bombay, In d ia )  w eighing 220-270 gm. each were 

used in  t h is  s tu d y . The r a ts  were housed in  a tem pera

tu re  c o n t r o lle d  (26 c) and a r t i f i c i a l  l ig h t in g  c y c le  

w hich a lte rn a te d  12 hours o f l ig h t  (7 A .M .-  6 P .M .)  and 

12 hours o f darkness (6 P .M .-  6 A .M .) anim al room at 

C h u la lon g korn  H o s p it a l.  Excess la b o ra to ry  chow d ie t  

( Z u e l l ig 's  Gold C o in  M i l l s )  and tap  w ater were g ive n  

ad l ib i t u m . They were a c c lim a t iz e d  to  t h e i r  new e n v i

ronment a t le a s t  f o r  2 weeks p r io r  to  the s t a r t  o f  

m ating .

2 . V a g in a l smears

V a rio u s  stages o f e s tru s  c y c le s  were d e te r

mined by means o f v a g in a l smear as d e s c r ib e d  by Long & 

Evan (1922) and T ienhoven (1968). V a g in a l smear o f the  

r a t s ,  ob ta in ed  by s a lin e  (0.85%) la v a g e . By u s in g  

m edicine  dropper a sm a ll amount o f s a l in e  i s  p la ce d  on 

a g la s s  s l id e  and examined at 100 X w ith ou t s t a in in g .  

The stages in  the e stro u s  c y c le  were d e s ig n a te d  as
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p ro e s tru s , e s t r u s , m e ta e stru s , and d ie s t r u s .

2.1 At p r o e s t r u s , w hich i s  the tim e o f ra p id  

f o l l i c l e  grow th, corpus luteum  o f the p re v io u s  c y c le  

has been re g re sse d .T h e  e p ith e liu m  o f the v ag in a  become 

t h ic k  as a r e s u lt  o f p r o l i f e r a t io n  in  i t s  double  la y e r s .  

The u te ru s  s t a r t s  to  d is te n d  w ith  f l u i d  as a r e s u l t  o f  

h ig h  estro g en  p ro d u c tio n . The stage i s  denoted by the  

p resente  o f n u c le a te d  e p i t h e l ia l  c e l l s  in  the v a g in a l  

smear. The p ro e s tru s  i s  about 12 hours d u ra t io n  and 

showed the s ig n  o f acceptance o f the male a t the end o f  

t h is  p e r io d .

2 .2  E s tru s  At the e a r ly  o f t h is  s t a t e ,  th e re  

i s  maximum e stro g e n  p ro d u c tio n  and o v u la t io n  o ccu red .

The u te ru s  shows maximum d is te n s io n  w ith  hyperem ia.

A f te r  o v u la t io n  e stro g en  le v e l  w i l l  decrease  and u te r in e  

d is te n s io n  appears to  subside  r a p id ly .  O n ly  c o r n if ie d  

c e l l s  are found in  the V a g in a l smear and t h is  stage o f  

about 30 hours d u ra t io n .

2 .3  M etestrus The e s tru s  stage p ro g re sse s  

in to  the m etestru s s ta g e . E stro g e n  i s  v e ry  low and 

co rp o ra  lu te a  w i l l  be found in  the ovary  as a r e s u l t  o f  

the la s t  o v u la t io n . T h is  stage o f about 6 hours dura

t io n  i s  s ig n i f ie d  by the abundance o f degraded c o r n if ie d  

c e l l s  p lu s  le u k o cy te s  in  the v a g in a l smear.

2 .4  D ie s tru s  stage T h is  s ta g e , e stro g e n  w i l l

* I *
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not be produced from the ovary  and co rp o ra  lu te a  s t a r t s  

to  d eg enerate . The u te ru s  i s  sm a ll in  s iz e .  The 

d ie s t r u s  stage  o f about 60-70 hours i s  denoted by the  

presence o f a lo t  o f le u k o cy te s  and a few e p i t h e l ia l  

c e l l s  in  the v a g in a l smear.

3• V ag in a l  Can a l iz a t io n

Female r a t s  were examined d a i ly  f o r  v a g in a l 

c a n a liz a t io n  s t a r t in g  from 28-30 days o f  age and 

a fte rw a rd s .

4-. Pregnancy and L a c ta t io n

A d u lt  c y c l in g  fem ale r a ts  were mated w ith  

proven m ales. The day sperms were observed in  the  

v a g in a l smear was designed as day  1 o f pregnancy. The 

pregnant mother separated  in  an in d iv id u a l  cage 

throughout pregnancy. The day o f p a r t u r i t io n  was 

co n s id e re d  as day 1 o f la c t a t io n .

5 • P r e p a ra t io n  of  DHCP A f o r i n je c t io n

DMPA ( v ia l  3 ml* c o n ta in in g  150 mg, o f  medroxy 

p rog esteron e  a ce ta te )  was d i lu t e d  te n  fo ld s  w ith  DMPA*ร 

V e h ic le .

6 . P re p a ra t io n  o f DMPA1ธ Vehi c l e

Weigh P o ly  e th y len e  g ly c o l  4-00 2 .8 8  gm ,, P o ly



so rb a te  80 0,192 gm ., Sodium C h lo r id e  0.865 gm ., M ethyl

paraben 0,173  gm.,' P ro p y l paraben 0.019 gm. by u s in g  

e le c t r i c  b a la n c e . M ix to g e th e r , add s t e r i l e  d i s t i l l e d  

w ater to  100 m l. and keep in  r e f r ig e r a t o r .

7 . P re p a ra t io n  o f Chem ical compounds

7.1 F ix a t iv e s

7 . 1 .1  B e n in 's  f l u i d

P i c r i c  a c id  (s a tu ra te d  s o lu t io n )  75 m l.

Form aldehyde (40%) 25 m l.

G la c ia l  a c e t ic  a c id  5 m l,

7 . 1 .2  Sub lim ate  form ol

M e rcu ric  c h lo r id e  (s a tu ra te d  s o lu t io n )

90 m l.

Form aldehyde (40%) 10 m l,

7.2  Reagents

7 . 2.1 H a r r is  Hem atoxylin

H em atoxylin 5 gm

E th y l a lc o h o l (95%) 50 ml

Aluminium ammonium su lp h a te 100 gm

D i s t i l l e d  w ater 1000 ml

M e rcu ric  oxide (y e llo w ) 2 .5 ml

G la c ia l  a c e t ic  a c id 50 ml

D is s o lv e  h em atoxy lin  in  95% e th y l a lc o h o l w h ile  

g r in d in g  i t  in  a m o rta r, the alum in  the w ater ( in  a



la rg e  beaker) by a id  o f h e a t. B r in g  s o lu t io n  o f alum 

alm ost to  b o i l ,  c o o l s l i g h t l y  and add hem atoxy lin  

s o lu t io n .  B r in g  the m ixture  r a p id ly  to  b o i l ,  remove 

from heat and c a r e f u l ly  add the m ercu ric  o x id e . B o i l  

a m inute or two u n t i l  s o lu t io n  i s  a dark  p u rp le  c o lo r .  

Remove from flam e and c o o l r a p id ly  by p lu n g in g  in to  a 

b a s in  o f ic e  w ater. When coo l, add g la c ia l  a c e t ic  a c id

k i l t e r  b e fo re  u se .

7 . 2.2  0.5% E o s in

E o s in  0.5 gm.

E th y l a lc o h o l 95% 100 m l.

7 . 2.3 S c h i f f  re a g e n ts

B a s ic  fu c h in  1 gm.

D i s t i l l e d  w ater 200 m l.

B o i l  f o r  5 m inutes, c o o l to  50 c 

Add 1 N HC1 20 m l.

Potassium  m e ta b is u lp h ite  2 gm.

Shake d u rin g  day and l e t  stand o v e rn ig h t .  

Add N o r ite  0.5  gm.

Shake and f i l t e r ,  s to re  in  r e f r ig e r a t o r  

when not in  use the s o lu t io n  sh ou ld  rem ain  

c o lo r le s s .

7 . 2 .A Q range-G

Orange-G 3 gm.

D i s t i l l e d  w ater 100 ml
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Make s o lu t io n  to pH 2 by adding h y d r o c h lo r ic

a c id

7 . 2.5  1% P e r io d ic  a c id

P e r io d ic  a c id 1 gm.

D i s t i l l e d  w ater 100 m l.

7 . 2.6 Iro n  alum

F e r r ic  ammonium su lp h a te 5 gm.

D i s t i l l e d  w ater 100 m l.

8 . H is to lo g y  o f mammary g l and

A f t e r  f ix in g  mammary t is s u e  in  B o u in 's  f l u i d  f o r  

4 h o u rs , t is s u e s  were washed in  70% a lc o h o l.  F o r  

d e h y d ra tio n , t is s u e s  were changed stepw ise  one hour 

each through 80% e th y l a lc o h o l, 90% e th y l a lc o h o l,  95% 

e th y l a lc o h o l + ท-'b u ty l a lc o h o l,  n -b u ty l a lc o h o l ,  n -b u ty l  

a lc o h o l + x y len e  and c le a re d  in  x y len e  f o r  another 1 h our. 

Then t is s u e s  were i n f i l t r a t e d  w ith  p a ra p la s t  in  oven 

(60-62 c ) .  A f t e r  em b ed d in g ,tissu e s  were se c tio n e d  

s e r i a l l y  w ith  microtome at 6 m icra  in  the h o r iz o n ta l  

p lan e  and s ta in e d  w ith  H a r r is  H em atoxylin  and E o s in .

9 . Whole mount tech n iq u e  f o r  mammary g land

L e f t  abdom inal mammary glandsw ere cu t w ith  s k in  

and s tre ch e d  on co rk  board f o r  3 h o u rs . F ix  in  K a h le ’ ร 

AFA f ix a t iv e  about 48 hours in  r e f r ig e r a t o r .  The la y e r  

o f subcutaneous f a s c ia ,  c o n ta in in g  the g lan ds d is s e c te d
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from the p e lt  by use o f the b lu n t .  Excess f a t  was 

removed by soak ing  in  2:1 ch lo ro fo rm  m ethanol f o r  24- 

h o u rs , fo llo w e d  by e th e r e x t r a c t io n  f o r  another 12 

h o u rs . The g la n d u la r  t is s u e s  were s ta in e d  w ith  Hemtoxy- 

l i n ,  fo llo w e d  by d i f f e r e n t ia t io n  in  0.5% h y d r o c h lo r ic  

a c id .  The in d iv id u a l  g land  were taken  up to  the a lc o h o l 

in to  xy len e  and mounted on s l id e  in  canada balsm .

10. S e r ia l  s e c t io n  o f p i t u i t a r y  glan d

A f t e r  f ix in g  in  Sub lim ate  fo rm a l f ix a t iv e  f o r  

2 h o u rs , p i t u i t a r y  g land were c a r e f u l ly  d is s e c te d  f r e e  

o f surrounded t is s u e  and washed in  ru n n in g  ta p  w ater 

f o r  2 h o u rs . A f te r  d e h y d ra tio n , the p i t u i t a r y  g lands  

were embed in  p a ra p la s t  in  the same way as mammary 

t is s u e  and were s e r i a l l y  se c tio n e d  a t  4- m icra  in  the  

h o r iz o n ta l p la n e .

'ใ 1 • S ta in in g  procedure f o r  p i t u i t a r y  g land

P i t u i t a r y  s e c t io n s  were s ta in e d  by the P e r io d ic  

S c h i f f * ร re a g e n t- iro n  Hem atoxylin-O range ร tech n iq u e  

as d e s c r ib e d  by E lftm a n  (I960) ะ

D e p a ra f in iz e d  the t is s u e  in  xy len e  and g ra d u a lly  

h ydrated  w ith  e th y l a lc o h o l u n t i l  70% e th y l a lc o h o l.  

S ta in in g  procedures were then c a r r ie d  out as fo llo w s  : 

L u g o l' ร S o lu t io n  3 m in.

3 m in.d i s t i l l e d  w ater
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5% Sodium th io s u lp h it e 5 min»

run n ing  tap  w ater 10 m in.

d i s t i l l e d  w ater 3 m in.

o x id iz e d  in  P e r io d ic  a c id 15 m in.

D i s t i l l e d  w ater 5 change

S c h i f f ' s  reag ent 30 m in.

ru n n in g  tap  w ater 30 m in.

D i s t i l l e d  w ater 1 m in.

Orange-G I 10 m in.

ru n n in g  ta p  w ater 1 m in.

d i s t i l l e d  w ater 3 change

Iro n  alum 2 m in.

d i s t i l l e d  w ater 3 change

H a r r is  H em atoxylin  I 30 se c .

D i s t i l l e d  w ater 5 change

Orange-G II 20 m in.

ru n n in g  ta p  w ater 1 m in.

H a r r is  H em atoxylin  I I 30 se c .

D i s t i l l e d  w ater 5 change

Dehydrated and c le a re d  in  x y le n e . Mount in  

perm ount.

12. P i t u i t a r y  c e l l s  count

R e p re se n ta tiv e  s a g g ita l  s e c t io n s  from th re e  le v e ls  

o f each g land  were c a r e f u l ly  chosen a t a p p ro x im a te ly  2เ >

2 and £ the d is ta n c e  through the g la n d . U s in g  the l i g h t
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m icro scop e , a t 400X m a g n if ic a t io n , c e l l s  were c la s s i f ie d  

as e it h e r  a c id o p h ile s ,  b a s o p h ile s ,  o r chromophobes and 

d i f f e r e n t i a l  counts f o r  2 ,000 a n te r io r  p i t u i t a r y  c e l l s  

from  each o f th ree  le v e ls  were made in  the same area  

around the m iddle  p a rt  o f the r ig h t  wing o f the adreno- 

phpophysis as much as p o s s ib le .  (F ig u re  1)

Counts o f th re e  le v e ls  were averaged to  g ive  

counts per u n it  area  o f each g la n d . C e l l  types p o p u la 

t io n s  in  each treatm ent group were averaged to  o b ta in  

a mean v a lu e  per group and expressed as p ercen tag es o f  

the t o t a l  a n te r io r  p i t u i t a r y  c e l l s  w ith  stand ard  e r r o r .

E x p e rim en ta l d e s ig n s

290 R ats were used in  t h is  stu dy and were devided  

random ly in to  sm a ll groups each as fo llo w s  ะ

1 . E f f e c t  o f DMPA on m ilk  s e c r e t io n

The e f f e c t  o f DMPA on m ilk  s e c r e t io n  in  la c t a t in g  

r a t s  was determ ined by the in c re a s e  in  body w eight o f  

the s u c k lin g  l i t t e r s .  L a c ta t in g  r a t s  were devided  

random ly in to  fo u r  subgroups o f 12 an im als each as 

fo llo w s  :

group A ะ L a c ta t in g  mother re c e iv e d  DMPA ( 5 yUg/gm. 

body w eight) on day 9 o f la c t a t io n .

group B ะ C o n tro l group in je c t e d  v e h ic le  o f  DMPA ■

on day 9 o f la c t a t io n
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F ig u re  1 Diagram showed the c e l l s  co u n tin g  area  

in  a n t e r io r  hypophysis

A b b re v ia t io n s

HC = Hypophyseal C le f t

PD = P a rs  d i s t a l i s

PI = P a rs  in te rm e d ia

PN = P a rs  nervosa

CA = Counting  area
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group c ะ Same as group A but l i t t e r s  were 

removed on the day o f d e l iv e r y ,  

group D : Same as group B but l i t t e r s  were 

removed on the day o f d e l iv e r y .

The purpose o f the f i r s t  two groups (A and B) 

was to  see the e f f e c t  o f DMPA on m ilk  s e c r e t io n  in  

la c t a t in g  r a t s ,  w h ile  the la s t  two g roup s, (c and D) 

was to  see the e f f e c t  o f DMPA on h is t o lo g y  o f  p i t u i t a r y  

and mammary g la n d .

B io lo g ic a l  param eter f o r  m ilk  s e c r e t io n  was 

assessed  by body w eight increm ent o f the s u c k lin g  

in f a n t s .  W ith no e x ce p tio n , the number o f l i t t e r s  were 

reduced to  f i v e ,  th re e  fem ales and two m ales, to  ensure  

th a t the s u c k lin g  s t im u lu s  would be s im ila r  f o r  a l l  

la c t a t in g  m others. M ilk  s e c r e t io n  was assessed  tw ice  

d a i ly  s t a r t in g  from day 7 to  day 18 o f  la c t a t io n .  B efore  

the f i r s t  n u rs in g  o f  the day, l i t t e r s  were sep a rated  6 

hours from t h e i r  mothers from 6 .0 0 -1 2 .0 0  A.M. F o r  the  

purpose o f e je c t io n  o f the r e s t  o f m ilk  rem ained in  

mammary a lv e o l i ,  1 .0  mU S yn toc in on  (o x y to c in )  was 

in je c t e d  in t r a p e r it o n e a l ly  in to  each mother p r io r  to  

each s u c k lin g .  The l i t t e r s  were a llow ed  to  suck f o r  

90 m in. Body w eight o f the l i t t e r s  were re co rd e d  b e fo re  

and a f t e r  each s u c k lin g .  F o r  the second n u rs in g  o f  the  

day, the l i t t e r s  in  both  groups a g a in  were sep arated
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from t h e i r  m o th e rs ,th is  tim e from 2 .0 0 -6 .0 0  P .M . , a f t e r  

w hich l i t t e r s  were p e rm itte d  to  suck a g a in  f o r  60 m in. 

Weighed the l i t t e r s  b e fo re  and a f t e r  the s u c k lin g .  The 

purpose o f the second n u rs in g  was to  see the r e f i l l i n g  

ra te  o f  m ilk  in  the mammary gland.. When the w eight g a in  

o f the l i t t e r s  a f t e r  s u c k lin g  became co n sta n t o r no more 

f lu c t u a t e  than 30% f o r  th re e  c o n se cu tiv e  d ays, DMPA 

(5yUg/gm. body w eight) were in je c t e d  in tra m u s c u la ry  to  

the la c t a t in g  m other. F o r c o n tro l g ro u p ,v e h ic le  o f DMPA 

were in je c t e d  in s te a d . In  l i t t e r s  rem oval group (group  

c and D ) , l i t t e r s  were removed on the day o f  d e l iv e r y .

DMPA o r v e h ic le  was in je c t e d  in tra m u s c u la ry  on the same 

day as group A and B. The schedu le  o f t h is  experim ent 

was summarized in  F ig  II

In  the morning o f day 19 o f la c t a t io n ,  a l l  o f the  

mothers in  every  group were s e c r e f ic e d  by an overdose o f  

e th e r . The p i t u i t a r y  g land was prom ptly  removed and 

p la ce d  in  su b lim ate  fo rm al (9 :1 ) f i x a t iv e .  A t the same 

tim e the r ig h t  abdom inal mammary g lan ds were removed w ith  

a p p ro x im a te ly  3 mm. o f t is s u e s  surrounded and f ix e d  in  

B o u in 'ร f l u i d .

A f t e r  f ix in g  f o r  2 h o u rs , p i t u i t a r y  g lan ds were 

c a r e f u l ly  d is s e c te d  f re e  o f su rrou n d in g  t is s u e  and washed 

in  ru n n in g  ta p  w ater f o r  2 h o u rs . They were p la ce d  

b r i e f l y  on the f i l t e r  paper to  remove excess w ater and
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,D e liv e r y

1 2  3 

< ---------

DMPA a d m in is t ra t io n  
(group A & c) o r its *  
v e h ic le  (group B & D) 
at 7 P.M .

S ta rte d  to  
assess m ilk
y ie ld

พ

I— I— h- t  I

c o n t in u a t io n  o f  
assessm ent o f m ilk  
y ie ld  (group A & B)

t - d - t

Day o f  
Autopsy  
(group A,

B , c , and D .)

+ - + - +
4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

day a f t e r  d e l i -
-------------------------------------------------------------- v e ry

l i t t e r  rem oval (group c & D)

F ig ru e  II  Schedule o f experim ent on the e f f e c t  o f DMPA

on m ilk  s e c r e t io n  in  la c t a t in g  r a ts



2. E f f e c t  o f DMPA on growth and sexua l developm ent o f  

the l i t t e r s

Twenty la c t a t in g  r a ts  were used and were random ly 

devided  in to  2 groups o f ten  r a t s  each as fo llo w s  ะ

group A ะ 5 ^ug/gm. body w eight DMPA was in je c t e d  

1 in tra m u s c u la r ly  to  mother on day 3 o f

la c t a t io n .

group B ะ DMPA'ร v e h ic le  was in je c t e d  on the same 

day o f an im als in  group A.

As in  o th e r groups p r e v io u s ly  m entioned, on day 

3 o f la c t a t io n  the number o f l i t t e r  o f each mother was 

reduced to  th re e  fem ales and 2 m ales, to  ensure th a t  

the s u c k lin g  s tim u lu s  would be s im ila r  f o r  a l l  the  

la c t a t in g  mothers and th e re  would be adequate m ilk  

a v a ila b le  f o r  a l l  the l i t t e r s .  Growth ra te  and v a r io u s  

param eters o f sexu a l developm ents were fo llo w e d  in  

th ir ty - tw o  fem ales and n in e te e n  males whose m others 

re c ie v e d  DMPA (group 2 A ), com paring w ith  tw e n ty -e ig h t  

fem ales and n in e te e n  males whose mother re c e iv e d  v e h ic le  

o f DMPA (group 2 B) u n t i l  60 days o f age. D e t a i l  o f the  

s tu d ie s  were as fo llo w s  ะ

weighed with electrohalance and were kept for histolo
gical study.
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The fo llo w in g  fa c to r s  s tu d ie d  f o r  the fem ales ;

(a) d a i ly  w eight g a in  

(๖) day o f v a g in a l opening

(c) day o f the f i r s t  r e g u la r  e stro u s  c y c le

(d) a b i l i t y  to  become pregnant a f t e r  e x h ib i  

t in g  2 or more r e g u la r  4 -5  days e stro u s  

c y c le  and had about 3 months o f age

(e) m aintenance o f pregnancy and la b o u r

( f )  number o f the l i t t e r s  borned

(g) a b n o rm a lit ie s  o f the l i t t e r s  ( i f  any)

(h) la c t a t io n a l  perform ance as a ssessed  by 

w eight curves o f t h e i r  l i t t e r s

2 b . E f f e c t  on body growth and sex u a l m a tu r ity  

o f the male l i t t e r s

The fo llo w in g  fa c to r s  s tu d ie d  f o r  the 19 males 

whose mother were in je c t e d  DMPii ะ

(a) d a i ly  w eight g a in

(b) f e r t i l i t y  approach when mated w ith  

norm al fem ale

(c)  a b i l i t y  to  s ir e  normal h e a lth y  pups

2 a. Effect on body growth and sexual matura
tion of the suckling female litters
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