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The urinary bladder is particularly susceptible to ageing such that the prevalence of bladder 
conditions such as overactive-bladder-syndrome (OAB), underactive-bladder-syndrome (UAB) 
and urinary incontinence (UI) considerably increase with age. These conditions severely impair 
quality-of-life, lead to many co-morbid disorders, increase institutionalisation of the elderly and 
put a huge burden on global healthcare resources (> £2.9 billion per year in 5 EU countries). The 
impact of urinary tract conditions will become an even greater problem as the population 
continues to demographically age. Sadly, OAB, UAB and UI are underdiagnosed and poorly 
managed and very little is still known about how ageing leads to dysfunction of the bladder.  
 
Our previous studies found significant changes in the sensitivity of bladder afferents in the 
ageing bladder that correlated with altered transmitter release from the bladder urothelium. 
However, the mechanisms that drive these changes remain unknown. 
 
II. Clear aim and hypothesis 
Hypothesis: With age, the intracellular signalling mechanisms responsible for the exocytosis of 
transmitters is altered causing changes in mechanosensitivity.  
Aim: To study how ageing alters exocytosis from the urothelium and identify the effect this has 
on afferent signalling.  
 
III. Methodology and innovations 
This project will use tissues from young and aged mice and human donors. We will:  
• Identify intracellular proteins involved in exocytosis from the urothelium using state-of-

the-art imaging techniques (i.e. FM dyes and live cell imaging) and proprietary 
compounds from an industrial partner. 

• Measure changes in the exocytosis mechanisms in the aged bladder, using bioassays and 
voltammetry to measure transmitters such as ATP and NA with sub-second time 
resolution. This will be the first time that fast cyclic voltammetry has been used to study 
bladder function representing a significant innovation for the field.   

• Correlate changes in the urothelium with afferent nerve firing using a unique extracellular 
afferent recording model. 

• Translate to human disease. We will compare the animal data with data generated from 
human tissue specimens (patients with OAB, UAB and UI). This work will be done in 
collaboration with Dr Simon Hill, a consultant urogynecologist at East Lancashire Hospital 
(ELH) and Prof Chess-Williams in Australia who have expertise in this area.  

 
 
 
IV. Strategic relevance, Interdisciplinary and fit with relevant DTA programme 
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This project will increase understanding and promote healthy ageing of the lower urinary tract 
and is therefore relevant to the applied biosciences theme of the DTA programme. It is a 
collaboration between academics (Daly, Davidson), clinical researchers (Thomas), medical 
professionals (Hill, ELH), an industrial partner and collaborators (Dr Cruz and Prof Chess 
Williams) ensuring interdisciplinarity and internationalisation. Our student will gain 
understanding how these disciplines work together and how academic research is developed 
for commercial interest. They will benefit from work placements, secondments (industrial and 
international) and inter-sectoral training ensuring competitiveness for the future.  
Lay summary (max 200 words) to be used for reference as part of the selection process 
where non- specialists are involved 
The bladder’s main role is to store urine, however, as we get older its ability to do this 
effectively is reduced leading to a host of distressing symptoms such as incontinence. This is a 
huge problem as our society is demographically ageing but sadly, there is very little research 
into how bladder function changes with age or why bladder disorders are more common. 
Previous research has shown that the cells lining the inner surface of the bladder release 
chemicals that can increase or decrease nerve firing. We know that this release is changed with 
age, but we still do not understand why. This proposed project will investigate what causes the 
change and what effect that has on nerve firing from the bladder. By doing this, we may be 
able to identify new ways to treat bladder disorders or even prevent bladder conditions from 
occurring in the first place.   
Industrial/Employer placement opportunity please include details, where known, of any 
external placement opportunities or collaborations available as part of the project 
The student will undertake a series of secondments at a pharmaceutical company based in the 
UK and France. The preliminary plan for the placements are as follows:  
• In year 1 the student will spend 1-2 weeks to get a general overview of the process of 

commercial research and industry.  
• In year 2 the student will spend 3-4 weeks in industry to develop the protocols needed 

for handling and working with commercial compounds and neurotoxins.   
• In year 3 the student will spend 3-4 months in industry and conduct experiments using 

proprietary neurotoxins in order to study the effect on afferent nerve function in both 
the young and aged bladder. 

International placement opportunity please include details of any potential 
international placement opportunities or collaborations available as part of the project 
In addition to the industrial placement, the student will also have the opportunity to 
collaborate with a number of renowned scientists in the field of urology and undertake an 
international placement with Dr Duarte-Cruz at the University of Porto in Portugal and with 
Prof Chess-Williams at Bond University in Australia.  
Both Dr Duarte-Cruz and Prof Chess-Williams have fully equipped research laboratories with a 
range of technical expertise that will complement this project. The student will have the 
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opportunity to develop their scientific skills and build their research network by collaborating 
with well-known eminent researchers.   
Scientific, economic and societal impact of the project 
Bladder ageing is directly relevant to the EU priority area of healthy ageing. It is woefully 
understudied, thus there is an urgent need to conduct this research. The new knowledge 
acquired as a result of this project will help to drive future scientific research, innovation and 
development in a number of diverse research fields. It will: 
• Develop and contribute to our current understanding of fundamental ageing processes. 

While this project is focused on the lower urinary tract, similar mechanisms for 
exocytosis and sensory signalling exist throughout the body. Therefore, the data from 
this study will be directly relevant to a range of scientific disciplines including research 
into neurodegenerative diseases such as Alzheimer’s disease, sensory signalling and 
chronic pain; developmental disorders such as ASD and age-related conditions of the 
gastrointestinal tract and cardiovascular systems. 

• Spark scientific debate and generate new hypothesise to test. This is beneficial for all 
disciplines of science. Because ageing research is severely lacking, any innovation in this 
area will reveal new avenues for exploration and generate new ideas for future research 
efforts. It will also promote the area for future research by other investigators. 

• Have wider applications for our understanding of how trafficking mechanisms and 
neurotransmitter release cascades throughout the body are susceptible to ageing. 

• Bridge the knowledge gap between clinical and scientific research. This is particularly 
beneficial for improving clinical knowledge about pathogenesis and management of the 
elderly potentially leading to better understanding of disease and the promotion of 
healthy ageing.   

• Through the outreach activities, we will do as part of this work (i.e. Lancashire science 
festival and international continence week) we will also raise awareness of age-related 
bladder diseases amongst the public reducing the social stigma attached to these 
conditions and raising awareness of our research efforts. 

• Foster collaborations between different research fields improving inter-disciplinarily for 
UK and EU research. 

• Reveal new candidate targets for future therapeutic interventions. This will benefit 
clinical and industrial researchers seeking to find new drugs or targets for treatment of 
age-related bladder diseases such as overactive bladder syndrome, having a significant 
economic benefit. It will also have a long-term benefit for patients who will receive 
better treatment, diagnosis or management of their conditions. 

 
 
Additional admissions requirements: please state if there are any specific admissions 
requirements for this project i.e. subject specific degree qualifications or disciplines, 
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relevant skills, experience etc 
• 2:1 or 1st Class BSc in a bioscience related degree 

• Experience in conducting a research project is essential (this can be either a 
final year wet lab project, summer studentship or masters research project) 

• Experience of animal handling would be advantageous though not essential 

 

 


