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ABSTRACT

•

•The role of testosterone in foll~cular development

and ovulatIon has been invest~gated by immunizing female rab-

bi ts to testos terone- 3-bovine serum albumin (T- )-BSA). The

Intent of this procedure was to render any endogenously pro-

duced testosterone inact~ve by means of ~ts high affinIty

binding to specific antibody.

In order to determine the time course of the effects

of thIS procedure three groups of 12 - 6 control, 6 experi-

mental - Immaturely immunized rabbits were sacrificed at 5,
.

8 and 11 weeks after immunIzation. The effects observed at
1'...

11 weeks were compared with a group of 10 - 6 control, 4 ex-

perimental - maturely immunized rabbits sacrificed after the

same length of immunization. In addition a group of 11 - 5

control, 6 experImental - immaturely immunized animals were

mated to a proven male 14 week~ after immUnization. 0

\

Animals were boosted r~gularlY and'the antiserum ti-

ter followed wee~ly. Blood samples were taken weekly for the

determInation of FSH and LH levels and the total and percent

bound testosterone and estradiol. After sacrifice the ovaries

and uteri were removed for histology. Follicular development

was examIned and the maxi~um follicu~ar diameter> 1.0 mm and

> 1.5 mm was recorded. In mated animals the number tof cor-

pora lutea per ovary were co~nted.

SignifIcant antiserum titers to testosterone were
•
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observed In all experimental rabbIts by 5 weeks of IffiffiunIza-

tion. Over the 14 weeks Qf the experlment values ranged from

1:700 to 1:52,000. .J

In control rabbits serum testosterone values were less
)

than 0.5 ng/ml while values in experImental rabbits rose stea-

dI1y over the length of the experIment (group values ranged

from 0.6 +: 0.1 ng/ml to 2.1 +: 0.9 ng/ml, 2. 2 ~ 0.7 ng/ml to

5 . 7 + O. 8ng/ml and 4.4!: 1.2 ng/ml to 6.8 '. 1.2 ng/ml at 5,8 and

11 weeks respectively). Testosterone bIndlng In control anl-

mals remained in the 93% to 95% range throughout the experi-

ment while in experimental anlmals testosterone binding incr~a-

sed significantly to approximately· 99% at 5 weeks of inununI-

zation and remained constant thereafter.

Estra'liol "values in control rabbits remaIned relatI

vely constant throughout the ewperiment (group range: 50.7

± 5.4 pg/m~ to 81.8 ~ 4.9 pg/ml). A consistent and significant

increase in e'stradiol occurred in experimental animals (group
. i •

,values ranged from 69.5± 15.4 pg/ml to 88.5± 8.7 pg/ml, 74.5

± 9.B pg/ml to llB.5f 13.1 pg/ml and 8l.6~ 6.9 pg/ml to 157

± 30.3 pg/ml at 5,B and 11 weeks after immunization). Prior

to immunization estradiol binding in experimental rabbits was

not different from control values (rang~ : 83% to 88%). There

was a significant increase in ~stradiol binding by 5 weeks of

immunization in the experimental groups (range: 89.4% to 94.5%).

By 11 weeks estradiol binding increased to as much as 97.9%.

Follicular development was abnormal in T-3-BSA imrnuni-

zed rabbits. The ovaries contained'numerous large cystic and

..
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>hemorrhagic follicl~s. At 8 weeks experimenb:t-t-ov,ar,J-es contai-

ned more follicles 2.1.0 mm (27.2 ~ 3.1 versus 15.3 + 2.9, P <: 0.0l)

and >1.5 nun (5.83 ~ 1.7 versus 0.42 + 0.2, p~< 0.005). At II weeks

tflere were more follIcles.::. 1.5 mrn In both irrnnature (5.0.!: 0.9

versus 0.92" 0.31, P <: 0.001) and mature (7.25 .. 0.92 versus
~

4 .17 ~ 0.74, p..:: 0.05) experImental ovaries. Increased vascula-

'flzatlon, some thecal cell hypertrophy, and marked Intersti-

tial cell hypertrophy were characterIstIc of ~he experiment~

ovarIes'. There was also a s.l.gnificant l.r\crease in. the number

of ovulatIons iD the experimental rabbits (8.0± 2.1 versus

4.41.1.9, p < 0.005).

ImmunIzation of female rabbits to testosterone is a

useful tool for th~ study of hormone interactIons in the re-

gulatlon of follIcular development and ovulation. In addition

It may serve as a useful model for the study of the' processes

involved in the development of cystic ovaries .

•
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INTRODUCTION ..

The development of a model which accurately reflects

female rcproductlve functlon lS an extremely dlfflcult and

to date, mostly ineffectlve exerClse. The dlfflculty lies in

unraveillng an apparently complex time-dependent lnteraction

among a number of hormones whose .responslbillty is the regu

latlon of reproduc~lve function. However, despite this com

plexity there have been some very interesting discoveries

In this field which are bound to lead to integrative theor1es

of how this process works.

In past years perhaps the most researched field wi

thin rep,roductlon has been concerned with the feedback

relationshlps between the reproductlve hormones; ego the ne

gative feedback effect of sex steroids on gonadotrophin re

lease. The discovery of the neuroendocrine control of the

pituitary and its importance in reproductive function has

also been extensively studied. ·Recently, greater emphasis

has been placed on intra-ovarlan mechqnism of control and

the molecul2r events involved; that lS the synergistic re

lationship between hormones which elevates the one hormone

one action concept to a level of multiple hormone interac

tion.
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2

ThlS thesls is concerned with the role of one

hormone (testosterone) and its interactlon wlth estradlol

, and the gonadotrophlns in the regulation of follicular deve

lopment, atres~d ovulation: This traditionally male hor

mone has been found to be lntimately involved in the regula-

tion of the female reproductive system. The lntroduction to

this thesis wlll attempt to put current knowledge concerning
•

follicular dynamics in perspectlve whlle emphasizing the

role which androgens may play in this process.

STRUCTURE Of THE FOLLICLE - THE FUNCTIONAL UNIT

Understanding the structure of the ovary is a

necessary prerequisite to any attempt at determining the

processes involved in follicular development, ovulation and

atresia. It is through this structure th~t the regulatory hor-

mones exert their action, both by alterations in the structure

itself and in the interaction among cell types. The most pro-

ductive way to view follicular development is to consider the

follicle as a fuctiona~ unit consisting of the following com-

ponents (Figure 1): (I) oocyte, (2) antrum, (3) membrana gra

nulosa, (4) basement membrane, (5) theca interna, (6) theca

externa, and (7) the vascular and'lymph network. The inf~u-

ence of the gon~dotrophins, steroids, and other substances

pn these components and the resulting interaction among them
I

ultimately determine& to wh~t stage a follicle will grow and

whether it will go on to ovulate or become atretic.






























































































































































































































































































