
 

  Research Briefings 

 Norah Spears 
Female reproductive development 

 
 

 

 

 

 

 

 

 

 

 

  

 

 
 
 
 
 
 

 

 

 

Norah Spears 
Reader 
Centre for Integrative Physiology 
Tel: 0131 650 3267 

Email: Norah.spears@ed.ac.uk 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MY RESEARCH INVESTIGATES 

FEMALE REPRODUCTION, WITH 

A SPECIFIC FOCUS ON OVARIAN 

DEVELOPMENT AND EMBRYO 

IMPLANTATION. WORK ON THE 

OVARY FOCUSES ON THE 

REGULATION OF THE NUMBER 

OF OOCYTES OVULATED EACH 

CYCLE AND ON HOW 

CHEMOTHERAPEUTIC AGENTS 

AFFECT THE OVARY, WHILE 

IMPLANTATION STUDIES FOCUS 

ON THE VERY EARLY EVENTS 

THAT OCCUR AS THE EMBRYO 

STARTS TO ATTACH TO THE 

UTERUS. 

 

Our laboratory investigates the development 

of ovarian follicles and embryonic 

implantation, primarily using the mouse as a 

model. We have three current areas of 

research.  

   (1) Due to the improved survival rates 

from many cancers there is increasing 

attention on the adverse effects of 

chemotherapy on the subsequent quality of 

life. For young women, among the most 

important of these are premature 

menopause and infertility, yet the primary 

ovarian site of action of chemotherapeutic 

drugs is still unknown. This hampers the 

development of treatments to mitigate these 

adverse effects. We are investigating the 

direct effect on the ovary of some of the 

drugs most commonly used to treat young 

women, using tissue culture techniques (see 

Figure 1). 

 

 

Figure 1: Ovaries from newborn mice were cultured for six days, during which time 
ovarian follicles formed and growth of follicles was initiated. (a) control culture; (b) 
ovary cultured in the presence of 50 ng/ml of the chemotherapeutic agent Cisplatin, 
with damage from the drug clearly evident. The experiment allows us to determine 
what cell type and follicle stage is particularly susceptible to damage by the drugs. 
 

(2) Regulated development of a 

species-specific number of ovarian 

follicles to the preovulatory stage each 

menstrual or oestrous cycle, 

potentially available for fertilization, is 

clearly vital to the successful 

reproduction of a female mammal. 

This is achieved by the continual 

development of a much larger number 

of follicles, with most undergoing 

follicular atresia and dying: the means 

by which this is achieved is still 

unclear. Our work examines whether 

the 'dominant' follicles, which will 

successfully develop to the 

preovulatory stage, actively suppress 

growth in the remaining 'subordinate' 

follicles, with specific interest 

focussing on our finding that ovarian 

follicles have neurons embedded  

 



 

 

 

 

This mouse is proving an ideal model 

with which to determine the signalling 

pathways necessary for successful 

embryonic implantation. Work is in close 

collaboration with clinical colleagues who 

are investigating the molecular basis of 

early pregnancy failure in several clinical 

situations. 

within their outer layers, and that these 

neurons grow processes over other 

follicles with which they come in contact 

(see Figure 2).  

 (3) Early pregnancy loss in humans, 

which is of worldwide social and 

economic concern, is frequently a 

consequence of failed uterine 

implantation. We are investigating 

uterine implantation utilising a 

transgenic mouse that lacks the G  

protein coupled receptor plasma 

 

Figure 2: Co-culture of one follicle from a 
transgenic mouse with YFP expression under the 
regulation of the neuronal promoter of Thy-1 
(YFP follicle) with a wild-type (WT) follicle for four 
days. YFP-labelled neuronal processes can clearly 
be seen extended over the WT follicle. 

 

Figure 3: Sections of uterus from mice that are 4.5 days pregnant, by which stage embryos 
should have initiated implantation. Left-hand section (A) is from a wild type mouse, and shows 
the embryo closely attached to the uterine lining. In contrast, right-hand section (B) is from a 
mouse that lacks phospholipase C-beta 1 (PLC-b1), and shows lack of attachment of the 
embryo. 
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membrane enzyme, 

phospholipase C beta-1, and 

which exhibits an implantation 

block. In this mutant mouse, 

embryos arrive at the uterus 

but fail to attach to it (see 

Figure 3).  

 


