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A B S T R A C T 

Immature ovari e c t om i z e d  femal e mi c e  o f  the  NO S 

albino st rain were admini stered  a se r i e s  o f  est radiol 

t r eatment s, and e s tradiol plus three di f ferent levels  o f  

progest e rone , for 21 days i n  two separat e experiment s. 

U t e rine w ei gh t s ,  mammary gland are as , duct j unct ions/uni t 

a rea , t o t al duct j un c t ions, mammary D NA and RNA were 

m easured fo r all animal s .  Stat i st i c al analysis was 

c arried o ut on all dat a. 

At  e st radi ol do ses  b etween 0.00125-0.320 ug/day 

t here was a st eady increase in uterine  weight , while  

mammary areas, uni t  j unctions and t o t al j unctions  

increased  to  a peak at 0.020 and 0.040 ug/day e s t radiol 

r e sp e c t i v ely  foll owed  by an inh i b i t i o n  at higher level s .  

C hange s  i n  DNA and RNA did not follow t h i s  pat t e rn but 

w ere mo re  c onstant . 

( i i )  

At all pro g e st erone do s e s  an inhibition i n  ut erine  

growth was seen  when combined  wi t h  0.0050 ug/day e st radi ol , 

and a maximum was reached when the  prog e st erone was combi n e d  

w i t h  0.010 ug/day e st radiol , abov e whi ch pQint t h e  curve 

r emained flat showing an inh i b i t ion from g�owth observ e d  

with e s t radiol alone. The inh i b i t i on whe n  0.0050 ug/day 

e st radiol  was combined  with proge st erone w�s ob served w i t h  

all othe r  param e t e r s  and al so t h e  inhib i tion a t  high l e v e l s  

o f  e st radiol. Howe v e r  the  final levels  were highe r  t han 

w ith e s t radiol alone, 



A third small er  exp e riment was c arried o ut t o  

show t h e  time  c o u r s e  o f  developm ent o f  the mammary glands 

with 0 . 01 0  ug/e st radiol and 0 . 01 0 ug/day e stradiol pl u s  

( iii ) 

1 proge st erone t abl e t . Mic e  w e r e  slaught e red at 3 day int e rval s  

during the  21 day t r eatment p e riod . 

The r e sult s are disc u s s e d  in relation t o  

previo u s  st udi e s  o n  mammary growth in ovarie c t omized m i c e  

and further  areas o f  work sugg e sted . 



ACKNOWLEDGEJVlENT S 

I wi sh t o  thank the  following fo r thei r  

a s s i st an c e  during t h e  course  o f  thi s work . 

M y  Supervi so r, 

Pro fesso r R .E .  Mun fo rd for all hi s helpful 

advi c e  and assi stan c e  and part i c ularly fo r 

carrying out the  stat i st i cal analyses. 

Mr . J.E . Orm sby and Mrs. S .  Playne fo r t h e i r  

prac t i c al assistance  w i t h  animal care and 

experimental pro c e dure s .  

Mr s .  S .  Lynch , Mrs . J . Norwood and Mi ss I .  

Sarel i u s  for t h e i r  long suffering help i n  

c o unt i ng du ct  junct ions. 

Mr . J .  Aust in , Vet e ri nary Photographer  

fo r t h e  photo graph s of  the  who l e  mounts  o f  

mammary glands. 

Hr s .  J .  Franks and Hiss J .  Fowke fo r t yp i ng 

t h i s  t hesi s .  

( i V) 



C 0 N T E N T S 

L i st o f  Tables 

L i st o f  Figure s 

L i st o f  Plat es 

L i st o f  Abbrev iat i o n s  

£hapt e r  One - Lit e rature Review 

1 • 1 Introduct ion 

1.2 Methods of est imat ing mammary gland growth 

1 . 3 Exp erim ental Methods 

1 . 4 Fo etal mammogenesis  

1.5 N o rmal pre- and  po st - pubert al mammog e n e s i s  

1.6 Effect  o f  o varian hormo nes  on mammogenesi s 

i n  rat s and mi c e  

1.7 Pit uitary h o rmone s 

1.8 Panc reat i c  h o rmones  

1.9 Adrenal hormo n e s  

1.10 T e st i cular hormones  

1 . 1 1  Thyro id ho rmones  

1.12 Placental h o rmon e s  

1.13 Misc ellaneous  endo c rine  fac t o r s  

1.14 Reasons fo r p r e s ent st udy 

Chapt e r  Two - G e ne ral Met h o d  

2.1 Animal housing 

2.2 Animal prep arat i on and general 

experimental method 

2.3 Hi st ologi cal methods  

2.4 Biochem i c al methods  

2.5 Phot ograph i c  methods  

2.6 Stat i st i c al methods  

2.7 Present at i o n  of  re sults  

1 

2 

3 

3 

4 

7 

15 

22 

26 

30 

32 

33 

35 

36 

38 

38 

39 

40 

41 

41 

42 



Chapt er Three - Experim e nt al I - Est radiol only 

3 . 1  Met hod 43 

3 . 2  Re sult s 

3.3 Discussio n 

Chapt e r  Four - Experiment II - Estradiol pl u s  

.Erogesterone 

4 . 1  Method 

4 . 2  R e s ul t s  

4.3 Discussion 

Chapt er Five - Expe riment Ill - T i me R e sponse 

5. 1 Method 

5.2 Re sul t s  

5.3 Di scussion 

C hapt er Six 

6 . 1  General Discussion and Concl u sions 

6.2 Sugge stions for furt h e r  wo rk 

PLATES . 

Appendix 1 

" 

" 

" 

2 

3 

4 

R e f e r ence s  

4 5  

4 9  

6 2  

6 2  

71 

82 

82 

86 



L IST OF TABLES 

T able  3 . 1 Est radi ol treatments 

3 . 2 Vol umes of  inj e c t ed est radi ol 

sol ut i on 

3.3 Resul t s  Expt . I - Log Transfo rm ed 

Data 

3.4 Analysis of  Varian c e  Expt . I 

3 . 5  Analysis o f  Variance with 

Ree;rcssion Expt . I 

Tab l e  4. 1 Est radi ol and Prog est e rone 

t reatments 

4 . 2 Result s  Expt . II Log t ransformed  

D at a  

4 4  

44a 

46  

47 

63 

64-65 

4 . 3  Muan Progest erone abso rpt i on from ··� 

tab l ets 66 

4.4 Analysi s o f  vari ance wi th int eract ion 

Expt . II  6 7  

4 . 5  Analysis o f  var i anc e wi th regressio n  

Expt . II 7 2  

4.6 Results o f  f i t t ing polynomi al 

regressions for Expt . I and I I  73-74 

Table 5. 1 T ime Response R esult s  - Est radi ol 

alone 83 

5 . 2 T im e  Response Result s  - Est radiol 

and Progest erone  84 



L IST OF F IGURES 
B etween 

Page� 

F i g .  1. Final mean body we ight versus  Est radiol 

t re at ment and Est radi ol pl us  P roge st erone 

t reat�ent . V ertical l i nes repr e sent 

st andard e rror o f  mean (S.E.M.) 

Fig . 2. · Expt . I .  Mean log ut erus weight versus 

Est radiol t reatment . 

Fig . 3 .  

Fig . 4 .  

Fig . 5 .  

Fig . 6. 

Fig . 7. 

Fig . 8 . 

Fig . 9 .  

Expt . I .  Mean log t o t al mammary surface 

area versus Estradiol t reatment . 

Expt . I .  Mean log t o t al unit j un ctions 

v e r sus Est radiol t r eatm ent . 

Expt . I .  Mea n log t o t al duct  j unc tions 

v ersus Est radiol t reatm ent . 

Expt . I .  Mean log DNA/gland ver sus 

E st radio l t r eatment . 

Expt . I .  Mean log RNA/gl and v e r sus 

Est radiol t reatment . 

Expt . I I. Mean log ut e rus  we ight ver sus  

Estradi ol  plus  Progesterone t re atment . 

Expt . I I .  Mean log t o t al mammary sur fa c e  

area versus  Estradiol plus  Progest e rone 

t reatment . 

F i g .  1 0 . Expt . I I .  Mean log  t o t al unit j unctions  

v e rsus Est radiol plus Pro g e s t e rone t reatment . 

Fig . 1 1 . Expt . I I .  Mean log t o t al duct  j unctions  

ver sus Est radiol plus P roge s t e rone t reatment . 

Fig . 12. Expt . I I .  Mean log DNA/gland v e rsus 

Est radiol plus Progesterone  t reatment . 

Fig . 13. Expt . I I .  Mean log RNA/ gland versus  

E s t radi ol plus Pro g e st e rone t r eatment . 

F i g .  14 . Exp t . I I I .  Xean ut erus  weight v e rsus days 

t reatm ent . 

47-48 

67- 68 

84-85 



Fig . 1 5 . Expt.  I I I .  

area versus 

Fig , 1 6 . Expt . I I I . 

v e r sus  days 

Fig . 1 7 .  Expt . I I I .  

v e r sus  days 

F ig . 1 8 .  Expt . I I I .  

t r eatment .  

Fig . 19. Expt . I I I .  

t reatment . 

Mean to tal mammary surfa c e  

days t reatmen t . 

Mean total uni t j un c t i ons  

treatment . 

He an t o t al duct  j un c t i ons  

tr eatment. 

Mean DNA/gland ver sus days 

He an RNA/glo.nd ver sus days 

B'etween 
Pages 

84-85 



LIST OF PLATES 

Between pa� 

Plate I. 

Plate II. 

Plate III. 

Plate IV. 

Plate V. 

Plate VI. 

Plate VII. 

Expt. I. Estradiol only 

Expt. I. Estradiol only 

Expt. II. �stradiol plus 1 

progesterone tablet 

Expt. II. Estradiol plus 1 

progesterone tablet 

Expt. II. Estradiol plus 2 

progesterone tablets 

Expt. II. Estradiol plus 2 

progesterone tablets. 

Expt. II. Estradiol plus 4 

progesterone tablets. 

Plate VIII. Expt. II. Extradiol plus 4 

progesterone tablets. 

Plate IX. 

Plate X. 

Expt. III. Time Response. 

Estradiol only. 

Expt. III. Time Estrndiol plus 

progesterone. 

98-99 

!i 11 

99-100 

100-101 

101-102 

1.1 

102-103 

11 11 

103-10Lr 

104-105 



u g  

BW 

DJ 
DNJ\ 

L - A  

MG 

RA 

RNA 

UJ 
uw 
ACTH 

Ald 

Ck 

E 

F SH 

GH 

I 

LH 

p 
P rol 

TP 

T SH 

C RF 

GHRF 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

F SHRF = 

L HRF = 

TSHRF = 

P IF 

T 4  

T 3 

= 

= 

= 

L I ST OF  ABBREVIAT IO NS 

/ug = microgram 

Body we i ght 

Duct  j un c t ions 

Deoxyribonuc l e i c  acid 

Lob ulo- alveola.r 

Nammary gland 

Hammary area 

Ribonucleic a c i d  

Unit  j un c t ion s  

U t e rus weight 

Adreno-cort i c ot rophi c  hormone 

Al dost erone 

Cort i sone Ace tat e 

Bst rogen  

Fol l i c l e  st imulat i ng hormone 

Growth hormone 

I nsul i n  

L uteni z ing hormone 

P rog e st in 

P rolact in 

T e stost erone propiona t e  

Thyroi d stimulat i ng hormone 

Cort i cot rophi n relea sing factor 

GH rel easi ng factor 

FSH 

LH 

T SH 

" 

" 

" 

11 

1 1  

" 

Prol a c t i n  i n�ib i t i ng fact or 

Thyroxine 

Ti�iied6t�yf6tr�iie 




