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Florence Albert Davie 

 

Insect flight is not a new fascination but potential applications to flapping micro aerial vehicles (MAVs) have recently 

rekindled that interest, rendered possible by recent technological advances. These technological advances, in 

particular high speed cameras and genetics systems, enable us to more accurately measure flight performance in 

insects. Nature’s flappers currently surpass flapping MAVs by far in terms of efficiency and manoeuvrability, and 

provide one solution to a problem shared with MAVs: the best use of limited resources.  Hence, insects are a source 

of inspiration for the design of next generation flapping MAVs. Previously, flight performance has been studied in 

a range of insects but biologists have not truly been able to modify the flight apparatus without introducing 

confounding effects.  Modifying the wings and only the wings as is being done here, of the fruit fly Drosophila 

melanogaster has the benefit of significantly reducing confounding effects. 

 

This project aims to genetically modify wing morphology of fruit flies and measure their flight performance by flight 

trajectory analysis. The genetic modifications rely on coupling the bipartite Gal4/UAS yeast system with RNAi 

sequences to knock down target genes during wing development. This new technique drastically reduces 

confounding effects by restricting the RNAi to the wing. The modified flight performance resulting from the altered 

wing morphology is then captured with high-speed cameras. The outcomes of this project will heighten our 

understanding of how wing morphology affects flight performance and are anticipated to be directly applicable to 

the design of MAV wings.  

 

Industry and government bodies, intent upon developing flapping insect-inspired MAVs (for users such as the 

British Army) are the primary targets of this research as it will help optimise such systems. More manoeuvrable 

MAVs are less likely to collide with any undesired targets, such as walls or civilians, thus facilitating flight inside 

buildings and other confined spaces and also reducing MAV loss and replacement costs.  

 

Evidence of the potential impact of this research is given by the demand and funding for it alone. MAVs would in 

turn impact many groups of people as they could be used in war zones to explore dangerous terrain or collapsed 

buildings instead of soldiers, thus saving lives, but also potentially wildlife monitoring and filming, without 

forgetting Amazon deliveries. 

 

Currently, Industry is interested in my research, particularly in using and appling any of my results to the design of 

their MAVs. Additional, with my PhD being an ICASE, I have the possibility of doing an industrial placement, 

working alongside engineers designing flapping MAV wings which should also quicken the exploitation of my 

research by industry.  

  

I would like to thank my supervisors Dr Richard Bomphrey and Dr Rob Ray as well as the flight group. Credit is 

also due to Dr Jen Perry and all her lab. Thank you also to Jennifer Chalmers. 
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Olivia Anstaett 

 

Title: Assessing the need and feasibility for a calicivirus component in calf diarrhoea vaccines 

 

Neonatal calf diarrhoea (NCD) is a complex multifactorial disease causing major economic losses with high 

morbidity and mortality worldwide.  Nutritional and environmental factors, in addition to infectious agents 

contribute to NCD.  The most common infectious agents detected during outbreaks are bovine rotavirus, bovine 

coronavirus, Clostridium perfringens, Escherichia coli, Salmonella spp. and Cryptosporidium parvum, to which the first 

four are included in the main NCD vaccines on the market.  The current preventative strategy for infectious NCD is 

through dam vaccination, protecting the calf through intake of colostrum.  Recently however, emerging caliciviruses, 

including bovine norovirus and nebovirus have been detected in diarrheic calves during outbreaks.  With the 

discovery of these emerging novel viral pathogens associated with diarrheic calves, examination of these as potential 

etiological agents warrants further investigation. 

 

This project aims to improve the understanding of the clinical significance of nebovirus in NCD.  Through screening 

of field samples, epidemiology and antigenic relatedness of neboviruses will be more clearly defined leading to 

improved animal health and control strategies.  Additionally, nebovirus capsid virus like particles (VLPs) will be 

produced and used in improved diagnostics as well as a component in current NCD vaccines.  Control through 

preventative vaccination will directly lead to improved animal health with the reduction of morbidity and mortality.  

This improved NCD vaccine is of considerable benefit to many stakeholders including the farmer and general public 

benefiting from increased productivity and reduced costs, diagnostic agencies benefiting from improved tests, 

commercial companies benefiting with the production and sale of vaccines and diagnostic tests and the animals 

themselves through improved welfare. 

 

Currently there are no vaccines on the market with a bovine calicivirus component.  The current NCD vaccine on 

the market from Merck is Guardian® which confers protection to the ‘big four’ enteric cattle pathogens.   With 

caliciviruses increasingly implicated in outbreaks however, Merck, with the BBSRC has funded this project to better 

understand the involvement of nebovirus in NCD and to produce an improved commercial vaccine for prevention.  

In parallel, the improved diagnostics will lead to increased surveillance allowing a better understanding of nebovirus 

in the scientific community and other relevant stakeholders. 

 

There is currently an excellent collaborative relationship between the RVC and Merck.  An improved vaccine for 

NCD developed out of this partnership will have a wide impact benefiting many.  Any findings from this research 

will be fed back to the people who stand to benefit most directly through outreach during farmers meetings and 

publications, not only in scientific journals but also farmer newsletters.  The implementation of this impact will be 

driven by the research carried out at the RVC in this studentship and the motivation of Merck to develop improved 

vaccines for the prevention of NCD.  As a scientific community, we are only beginning to understand the 

involvement of bovine caliciviruses in the neonatal calf diarrhoea disease complex.  The results from this research 

will directly improve that understanding, leading better control strategies for the disease. 
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Adnan Avdic-Belltheus 

 

Duchenne Muscular Dystrophy (DMD) is one of the most common X-linked genetic diseases affecting 1 in 3500 

neonatal boys. It is caused by dysfunctional synthesis of the subsarcolemmal protein dystrophin which is necessary 

for normal functioning of the muscle. The resulting phenotype is a progressive muscle wasting myopathy that 

invariably leads to complete loss of mobility and premature loss of life. The debilitating nature of this disease is 

accompanied by an adverse quality of life through respiratory difficulties, progressive loss of independence and 

subsequent deterioration in social participation. 

 

There is currently no cure or effective treatment available for DMD but corticosteroids are widely used as the only 

therapeutic available, however treatment is often accompanied by severe adverse effects such as osteoporosis, 

obesity, insomnia and mental health problems. Therefore the Wells laboratory has developed a programme of testing 

drugs targeting different aspects of the pathology in the mdx mouse, an animal model of DMD with similar defect 

in dystrophin expression. We routinely dose for 90 days and subsequently perform a range of physiological and 

histopathological assessments to evaluate the in-situ function of the muscles along with other changes of dystrophic 

histopathology such as fibre size variation, inflammation and the degree of fibrosis. 

 

We have tested AZD1236, a remarkably safe compound designed by AstraZeneca originally intended for the 

treatment of chronic obstructive pulmonary disease (COPD). The compound is a specific and potent inhibitor of 

gelatinase (MMP9) and elastase (MMP12), both of which are members of the matrix metalloproteinase family 

responsible for maintenance of extracellular homeostasis. MMP9 in particular has been pharmacologically pursued 

as a target of interest that contributes to the mechanisms which exacerbate the pathogenesis of not only DMD but 

also COPD, sarcoglycanopathies, cancer and arthritis through persistent inflammation driven remodelling of the 

extracellular matrix. In the light of the published work suggesting MMP inhibition reduced the progression of muscle 

wasting in animal models of muscular dystrophy, we have designed a comprehensive in-vivo pharmacological 

experiment to clarify the potential of MMP9 inhibition and its impact on dystrophic muscle. We found that treatment 

of 3 week old mice for 90 days did not improve muscle physiology nor did it reduce the dystrophic pathology. 

Therefore, we conclude that reducing MMP9 activity is not a useful therapy for DMD. 

 

We will continue the programme looking into other pathways. We have demonstrated that restoring expression of 

dystrophin by antisense induced exon-skipping leads to marked improvements in muscle physiology and reduction 

in dystrophic pathology. However, there are potential problems relating to delivery of such compounds and we will 

continue to test a variety of other potential therapeutic targets. Many of these experiments will be done in 

collaboration with industry, such as AstraZeneca above, which may offer a quicker route through to clinical trials 

for effective compounds. 

 

As it appears quite likely that no single therapy will be effective on its own, our overall aim is to develop a 

combination of therapies that will hopefully offer DMD children prospects of a longer lasting life. 
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Chris Basu 

 

Title: The evolution of locomotor form and function in the giraffe lineage 

 

Giraffe are an iconic and instantly-recognisable species. As the tallest living animal, they have intriguingly 

specialized anatomy and locomotion. Giraffe also possess a diverse fossil heritage, belonging to a lineage of 

megaherbivores that date back to 19 million years ago. This includes today’s living giraffe and okapi, plus extinct 

marvels such as the giant Sivatherium, and the short necked Palaeotragus. 

 

So far, only simple studies of giraffe have been conducted; most of these are straightforward descriptions of their 

movement. There are none that examine locomotion through evolution. We are reconstructing how giraffe anatomy 

and locomotor mechanisms have evolved from their smaller ancestors, through to today’s familiar long legged 

species.  

 

During my PhD I will construct computer models that represent the locomotion of modern giraffe, and two giraffe 

ancestors. I will use these models to answer questions such as ‘how does having long legs impact on athleticism?’, ‘did 

giraffe ancestors have the ability to trot?’, and ‘has the metabolic cost of locomotion increased as a result of increased size?’. 

Computer modelling is a growing tool in an increasingly open access age. The models will be used not only by myself 

and my team, but can also be shared to foster collaborations with other researchers and clinicians involved in 

disciplines varying from veterinary medicine to palaeobiology. 

 

The process of creating computer models is multi-disciplinary. First we start with three-dimensional scans of 

donated giraffe limbs. Next we add information gained from dissections and muscle fibre testing. Finally to make 

these models move, we document how giraffe walk and run by filming them as they move across force recording 

platforms. This involves working with giraffe in EU zoos, and field work in Africa. 

 

An informed synthesis of giraffe biomechanics has not been performed before. The information generated by this 

work is of key relevance to captive giraffe living today. Half of the giraffe in European zoos suffer from diseases of 

the legs and feet. We can use our improved knowledge of their anatomy and biomechanics to better understand and 

treat these diseases, and significantly raise the standards of welfare. 

 

This work is the latest example of the recent resurgence in the study of anatomy, which has been fuelled by modern 

innovations in technology. Outside of the scientific community, the results will benefit museums, schools and the 

general public; it illustrates the process of evolution, and highlights the diversity and richness of a line of animals 

which capture the public imagination. 
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Siobhan Bearder 

 

Title: The Sustainability of Aquaculture in the face of Climate Change 

 

Susceptibility to disease is one of the major contributors to production losses in the aquaculture industry. Several 

disease agents affect this industry, including viruses, bacteria, fungi, protozoa and crustaceans. Streptococcus iniae is 

a major aquatic pathogen responsible for huge losses within the fish farming industry, with losses reported to be 

over 100 million dollars worldwide.  

 

Climate and environmental temperature changes have been indicated to alter the susceptibly of wild and farmed 

fish to disease. Recent studies have shown valuable fish species have an increases susceptibility to S. iniae at higher 

temperatures. This research project is designed to increase understanding of the effect of environmental temperature 

on disease susceptibility of farmed fish. By implementing the zebrafish model, we aim to study the immune function, 

disease progression and infection during exposure to S. iniae at different environmental temperatures. We hope to 

identify whether increased susceptibility is down to altered immune function or increased virulence of S. iniae. 

 

The results will prove highly valuable to the aquaculture industry including those who are involved in fish farming, 

the research community investigating immune responsiveness and the research community investigating 

streptococcal virulence and dissemination. In the longer term results may have an impact on human streptococcal 

infections. There is currently an emergence of streptococcal pathogens causing invasive infections in humans, aided 

by the development of resistance to antimicrobials along with the emergence of new invasive serotypes. The most 

productive way of analysing a systemic infection is to examine it in its natural host environment, yet many 

streptococcal pathogens, including Streptococcus pneumoniae, Streptococcus pyogenes and Streptococcus agalactiae, are 

specific to humans and therefore cannot be investigated in their natural host environment. This hindrance has been 

combated by the establishment of the S. iniae-zebrafish model by the Neeley Lab. This model has and will be used to 

further define virulence mechanisms of a systemic pathogen and further allow investigation of the mechanisms 

systemic pathogens use in a natural host-pathogen system. Hopefully information gained form this model can be 

translated to other streptococcal infections. 

 

The research carried out during this project will explore the effects of temperature on several immune parameters 

alongside the virulence of S. iniae by measuring survival, the percentage of the population infected, bacterial burden, 

immune gene expression and by visualisation of dissemination via the staining of S. iniae with a fluorescent dye. A 

TraDIS (Transposon Directed Insertion site Sequencing) study will reveal novel virulence factors of S. iniae and lead 

to the creation of mutant species that could be implemented in vaccination strategies. Due to its close homology with 

S. agalactiae, virulence factors identified in S. iniae could also be present in S. agalactiae. 

 

The output of scientific publications and the presentation of this research and national and international meetings 

will benefit the Royal Veterinary College by increasing its academic profile.  
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Wendy Beauvais 

 

Title: The transmission dynamics of brucellosis in Kazakhstan 

 
Brucellosis is neglected zoonosis that has a profound impact on human health and livestock productivity, 

particularly in Africa, the Middle East and Central Asia. It is a bacterial disease caused by several species of Brucella. 

There are approximately 500,000 human cases reported annually worldwide, and brucellosis is widely believed to 

be under-reported. In humans, the disease causes persistent fever and a range of debilitating symptoms that may 

become chronic, particularly as diagnosis and antibiotic treatment is often delayed. Cattle, sheep, goats and other 

livestock can be infected, resulting in abortion, subfertility and reduced milk production. Humans become infected 

via contact with infected animals, particularly abortion fluids, or by consuming milk products. 

 

The collapse of the USSR in 1991 has been cited as a driver for disease emergence in Central Asia, such as brucellosis. 

When the Central Asia republics, including Kazakhstan, gained independence, the livestock industries collapsed, 

the large state farms were mainly broken up and the assets were distributed to private individuals. Livestock are 

now kept predominantly by private smallholders in villages where the animals freely mix during the day. There has 

been a large decline in the amount of preventive veterinary care available, such as brucellosis vaccination, as a result 

of the changing socio-economic situation and the changing relationship between citizens and the state.  

 

Since 2007, the Kazakh government has introduced a compulsory test-and-slaughter programme for brucellosis in 

cattle, sheep and goats. Over 100 million blood tests have been conducted so far, and over 3.5 million USD was spent 

on compensation in 2012 alone. However relatively high rates of brucellosis have persisted in people, with over 60 

cases per 100,000 reported annually in some areas.  

 

The aim of this project is to investigate the transmission dynamics of brucellosis amongst livestock and humans in 

Kazakhstan, and to compare the likely effectiveness of different control strategies, such as vaccination versus test-

and-slaughter.  

 

By providing insight into brucellosis control, this project has the potential to influence brucellosis control policies. If 

successful, this could improve human health and livestock productivity as well as improving the cost-efficiency of 

control measures. 

 

In order to drive impact, the results of the field-work and modelling studies will be translated into policy 

recommendations. This will be facilitated by ongoing face-to-face meetings with the Kazakh Ministry of Agriculture 

(MoA) and a written report. We have already begun these meetings and are in the process of signing a Memorandum 

of Understanding between the RVC and MoA. 

 

In addition, we have engaged with other policy makers in the region through attendance at a brucellosis-specific 

conference organised through the Food and Agriculture Organisation (FAO) and the World Health Organization 

(WHO). We have also established contact with the Centers for Disease Control and FAO consultants working in 

Kazakhstan. We plan to continue dialogue with these contacts in order to disseminate the research findings and 

potentially influence current thinking on brucellosis control in other countries. Finally, a policy review will be 

published in a peer-reviewed journal. 

 

  



10 
 

Kyle Chadwick 

 

Title: Mechanobiological modelling of the patellar sesamoid complex in the ostrich (Struthio camelus) 

 

Sesamoid bones, bones which develop within a tendon, are currently thought to develop due to some combination 

of genetic and mechanical influences. The largest and most common sesamoid bone is the patella (kneecap), found 

in the femorotibial joint (knee). The patella has been theorized to serve many purposes, including muscle alignment, 

impact protection, and muscular mechanical advantage, the latter being the most scientifically backed (but only in 

humans). We are studying the knee of the ostrich (Struthio camelus) due to their exceptional bipedal running ability 

as well as their unique double (proximal and distal) patella. The knee of an adult male ostrich, 71.3kg, was scanned 

with CT, MRI, and X-ray so that the muscles, bones, and ligaments could be digitally segmented. We are evaluating 

the relevant knee anatomy and using it to create a finite element model, coupled with an existing biomechanical 

model. Our aim is to better understand why these sesamoids develop and what purpose they serve. 

 

The project has the potential to for large impacts in a wide range of fields, particularly animal welfare, veterinary 

and human surgery, and human biomechanics (including injury rehab, prosthetics, sports performance). By 

characterising knee mechanics and the relevance of patellae in this project, more advised decisions could be made in 

applied scenarios, such as the best way for surgeons to operate when performing knee reconstructions. A higher 

surgical success rate would prevent the need for multiple costly procedures and could improve animal and human 

welfare alike.  

 

The procedural creation of patient-specific finite element models of the knee is also something that could produce a 

significant impact in human applications such as sports biomechanics consultancy, reduction of injury rehabilitation 

time, and development of physiologically-based prosthetic limbs and joints. The process of patient-specific finite 

element modelling is a valuable tool which could significantly improve the way by which professionals working on 

these applications could evaluate and form solutions to biomechanical problems.  

 

In order to make possible and achieve these social and economic impacts, it is firstly important that the conclusions 

of the research in relation to patella development and purpose be clearly explained in terms which could be easily 

understood by medical and veterinary professionals (e.g. surgeons) so that the knowledge may advise their practice. 

Secondly, it is important to document and publish detailed, repeatable procedures for creating patient-specific finite 

element models in a peer-reviewed academic journal. The benefits and potential applications of this patient-specific 

analysis procedure can also be explained and distributed further by a less formal method (e.g. blog, social media) to 

advise those interested in using this tool. 
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James Charles 

 

The goal of this study is to combine existing biomechanical and computer modelling techniques with breakthrough 

neuroscientific tools in order to discern the precise role of sensory feedback in producing stable, co-ordinated 

locomotion in free moving vertebrates. Optogenetics allows for the precise manipulation of neural activity through 

light stimulation, and will be used here to induce neural perturbations to a free running mouse, where proprioceptive 

sensory feedback from muscle spindles will be inhibited during changes in terrain height or avoidance of obstacles. 

The changes in gait kinematics and muscle force output which occur with or without sensory feedback will be 

compared to simulated data predicted by a neuromusculoskeletal model, which will allow the model to be refined 

and updated a level of detail greater than previously possible. 

 

Locomotion is a systems phenomenon, resulting from complex interactions between neurons, muscle, the skeletal 

system and the environment. The ability to precisely interrupt these interactions in a fully intact free running 

mammal will allow for a clearer picture of exactly how these systems contribute to locomotion. Discerning each of 

these systems roles in locomotor stability will greatly aid the fields of locomotor biomechanics and neuromechanics, 

which aim to investigate how terrestrial vertebrates co-ordinate limb movement and muscle activation patterns to 

move smoothly over rough, uneven terrain. 

 

Improvements in the accuracy of computer simulations of adaptive locomotion could have a huge impact on human 

medicine. Accurately modelling various limb movements could lead to improvements in patient rehabilitation from 

neuromuscular injuries, either through physiotherapy or surgical implants, or the development of treatments for 

various neuromuscular disorders. Furthermore, it could also aid the construction of more anatomically accurate 

active prosthetic limbs. Highly dextrous prosthetics have recently been developed and are currently used by 

amputees and those with congenital limb defects; however these currently lack tactile sense as well as 

proprioception, which hinder their accuracy when performing various motor tasks. Discerning how proprioceptive 

feedback from muscle spindles contributes to adaptive movements could allow this to be incorporated into a new 

generation of prosthetics, helping the user co-ordinate movements more efficiently. 

 

The potential applications of optogenetics to human and animal medicine are extensive. Since its initial description, 

many studies have applied optogenetics to animal models in an attempt understand the neural circuits and 

mechanisms behind several critical central nervous system processes such as fear and memory recall, as well as 

neurodegenerative diseases such as Parkinson’s disease. This study represents one of the first attempts to selectively 

optically stimulate motor neurons in the peripheral nervous system, potentially offering more potential applications 

of optogenetics to neuroscience. Understanding how the nervous and musculoskeletal systems interact to stabilise 

and co-ordinate locomotion could have a huge impact on a society which relies hugely on the mobility of its citizens. 

Furthermore, the improvement of effective methods for optical stimulation of peripheral nerves employed in this 

study as well as the development and use of novel transgenic mouse lines will benefit future optogenetic research 

investigating neurons within both the central and peripheral nervous systems.   
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Sara Cibellis 

 

Title: Just noisy or struggling for oxygen? Identifying brachycephalic dogs with breathing problems 

 

Brachycephalic Obstructive Airway Syndrome (BOAS) is a debilitating disease that refers to a particular set of 

upper airway abnormalities that leads to restricted breathing. Current diagnosis of BOAS relies on the subjective 

assessment of the nature and severity of breathing problems based on medical history and physical examination of 

the anatomy of the airways under general anaesthesia, often followed immediately by surgical correction. 

However, anaesthesia is associated with high risk in brachycephalic breeds. An easy to measure biomarker or non-

invasive diagnostic test for clinically significant breathing problems associated with BOAS would help greatly to 

identify affected dogs early, and monitor disease progression and response to treatment.  

 

This study seeks to investigate the suitability of the red blood cell distribution width (RDW) as a biomarker for 

BOAS, and to investigate the potential of measuring arterial oxygen saturation by pulse oximetry of the skin as a 

test of breathing function in mobile dogs.   

 

If RDW or pulse oximetry were confirmed as an easy-to-measure, suitable biomarker or a useful non-invasive 

diagnostic tool for BOAS, this debilitating disease might be recognised and the need for intervention considered 

much more frequently. The overall impact of this study will be to improve the future welfare of dogs affected by 

BOAS.   

 

This will be done firstly by identifying affected dogs and excluding them from breeding. Some breed standards 

inherently put dogs at risk of BOAS due to descriptions of extreme skull morphologies as highly desirable, but 

breeders informed of these research outcomes may take the welfare issues involved more seriously, and use these 

new tools to assess their dogs health and exclude the more severely affected from breeding. 

 

Secondly, recent studies have found that owners do not perceive the clinical signs of BOAS as indicative of a 

breathing problem, thus postponing veterinary attention for investigation and potential treatment. If we can show 

to owners that BOAS is affecting their dogs’ parameters, they may understand the severity of the condition and 

this may lead to earlier diagnosis and treatment. 

 

Finally, informing industry bodies and pharmaceutical companies of the research may result in greater 

involvement and support of research into BOAS treatment. 

 

As the main aim of this study is to improve the diagnosis of BOAS, the primary target is the veterinary community. 

Thus, clinicians would be targeted, to educate about the concerns surrounding BOAS and the potential new 

diagnostic tools available through a wide range of networking, such as presenting the project at conferences and at 

wider veterinary events, such as BSAVA congress. Targeting the dog owning and breeding community with 

information of these new tools will create demand for them, and through collaboration with the Kennel Club 

stricter guidelines within breed standards may be introduced. In order to focus attention on the welfare issue, 

contacting charitable organisations whose work supports animal welfare, including the RSPCA, PDSA, Animal 

Health Trust, Worldwide Veterinary Service and Blue Cross, could be a valuable option. Eventually, national 

media attention could be considered to highlight to the general public the welfare implications associated with 

BOAS. 
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Sian Marie Clark 

 

Title: Opportunities for topical therapy of canine superficial pyoderma? 

 

Canine superficial pyoderma is a common secondary disease in which commensal coagulase-positive staphylococci 

(CoPS) infect hair follicles. The most common CoPS commensal of canine skin is Staphylococcus pseudintermedius, 

although 10% of dogs are also carriers of S. aureus, the primary human CoPS commensal. Methicillin-resistant S. 

pseudintermedius (MRSP) has been documented in the USA since 1999 and in Europe since 2007. Alongside this, many 

European MRSP isolates also show resistance to all of the licensed systemic therapies for pyoderma. Methicillin-

resistant S. aureus (MRSA), which first emerged in 1961, has been documented in animals since 1999. Repeated 

courses of antimicrobial therapy, such as those used for pyoderma, have been found to be a significant risk factor for 

MRSA infection in dogs, and there are ethical concerns surrounding the use of effective human antimicrobials against 

staphylococci in animals. 

 

This research reacts to renewed interest in topical antibacterial therapy for pyoderma, to limit resistance 

development in staphylococci through reducing the use of ineffective systemic antibiotics. This is important due to 

the zoonotic potential of MRSA, and because resistance mechanism transmission between S. pseudintermedius and S. 

aureus isolates is unknown. 

 

A treatment option that resolves pyoderma (when combined with treatment for the underlying condition) could lead 

to more first-opinion vets treating the cases that they encounter. This will increase sales of topical therapeutics, and 

owners may be more satisfied if they see disease resolution. This positively impacts canine welfare, though is reliant 

on owner compliance and correct administration of the topical therapies. Use of topical treatments could also prevent 

pyoderma occurring in at-risk individuals, such as poorly managed atopic dermatitis cases.  

 

The aim to reduce resistance development and propagation has beneficial social implications for human as well as 

veterinary medicine. There is a push in some countries to restrict the use of antibiotics in veterinary medicine, but 

increased research efforts into responsible use of antimicrobials shows the sector’s commitment to reducing antibiotic 

resistance. This may provide some evidence that vets can effect a change on their prescribing practice without such 

stringent restrictions. 

 

To maximise the impact of this research it must reach both first-opinion vets and specialists involved in teaching and 

‘gold standard’ treatment development. Presentation in the UK, such as at the British Veterinary Dermatology Study 

Group where this was presented in April 2014, and further afield, such as the abstract currently under review for the 

European Society of Veterinary Dermatologists Congress, will reach specialist dermatologists. A short 

communication in the Veterinary Record and potential CPD sessions on the use of topical therapeutics could target 

the general practitioner. This research is funded by Dechra Veterinary Products, who can use marketing initiatives 

to promote topical therapies. Finally, collaboration with charities such as the Bella Moss Foundation, which works 

to educate pet owners about antibiotic resistance, can provide information to the public. Education of pet owners 

can lead to them reducing pressure on vets to prescribe systemic antimicrobials, and may lead to improved client 

compliance when using topical therapies. 
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Alannah Deeney 

 

Title: Identification and analysis of live attenuated vaccine candidates of Mycoplasma hyopneumoniae 

 

Author: Alannah Deeney 

 

Supervisors: Professor Andrew Rycroft and Dr Gareth Maglennon 

 

Rationale of research project 

Enzootic pneumonia (EP) is a chronic respiratory disease of pigs that is a major source of economic loss to pig 

producers across the globe.  EP, caused by the bacterium Mycoplasma hyopneumoniae, is characterised by a chronic, 

non-productive cough in pigs of all ages.  Effects on performance include reduced average daily weight gain and 

reduced feed conversion efficiency.  Additionally, M. hyopneumoniae infection predisposes pigs to secondary bacterial 

and/or viral infections, contributing significantly to the severity of respiratory disease and morbidity. Current 

management of EP comprises optimised management practices and housing conditions, use of antimicrobials, and 

vaccination.  

 

Prevention of EP is more economically viable than continually treating animals. Therefore vaccination against M. 

hyopneumoniae is more desirable for EP management. Commercially available vaccines in Europe and America are 

all adjuvanted whole-cell inactivated vaccines which reduce EP associated morbidity and reduce lesions observed at 

necropsy. In China, a highly passaged live attenuated vaccine of M. hyopneumoniae is available, yielding similar 

benefits to inactivated vaccines. All commercially available vaccines have a common flaw; they do not protect pigs 

against M. hyopneumoniae colonisation and transmission. Hence further improvement of M. hyopneumoniae vaccines 

is essential. 

 

An understanding of the pathogenicity of M. hyopneumoniae is in its infancy, largely owing to a dearth of tools to 

genetically manipulate the organism. Recent advances have allowed the first genetic manipulations of M. 

hyopneumoniae providing the opportunity to produce random transposon mutants. The aims of this project are to 

improve the understanding of M. hyopneumoniae pathogenicity using transposon mutants which will facilitate the 

identification and analysis of live attenuated vaccine candidates of M. hyopneumoniae.  

 

Potential impacts of research 

The impact of this research is largely economical in nature. As a CASE studentship the project outcomes will have 

direct impact on the pharmaceutical partner. Identified live attenuated M. hyopneumoniae vaccine candidates will be 

offered to the partner as potential new products. The vaccine candidates could be developed further by the 

pharmaceutical partner to produce a live attenuated vaccine and become a new source of income. Furthermore, an 

effective live attenuated M. hyopneumoniae vaccine may enhance the reputation of the pharmaceutical company 

within the pig production community and instil confidence in future products. 

 

Benefits to the pig production industry are long term impacts of this research. An effective live attenuated vaccine 

will eliminate economic loss caused by EP and associated secondary infections. Reduced use of antimicrobials will 

lower production cost and lessen the potential for new antimicrobial resistant pathogens to emerge, the latter having 

social impact. Another potential social impact is the strengthening of farm reputations with buyers and improving 

public perception, by improved pig production and welfare by vaccinating against M. hyopneumoniae. 

 

Implementation of impact  

To implement the impact of this research the pharmaceutical partner should remain well informed on the research 

project by maintaining a close working relationship. Cultivating this relationship will encourage more confidence 

for the pharmaceutical partner to take the vaccine candidates further into development.  
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Ihechiluru Ezeigbo 

 

Title: Impact of evaluating potential anti-diabetic herbs from West Africa 

 

Diabetes mellitus (DM) is a chronic metabolic disease that occurs when the human body is not able to produce 

enough of the hormone insulin or because cells do not respond to the insulin that is produced, with life-threatening 

complications as a consequence.  

 

The 2013 global prevalence of diabetes in adult population is estimated to be about 382 million, which is 8.3% of the 

world’s population and projected to reach 552 million by 2030. This makes DM one of the most challenging health 

problems of the 21st century. Over 90% of diabetic patients are diagnosed with type 2 diabetes (T2D). DM exerts a 

major burden in sub-Saharan Africa. Nigeria, the most populous African nation with over 160 million people, is one 

of the countries with the highest mortality rates due to diabetes. The cost of healthcare associated with diabetes 

continues to grow and it is a huge economic burden for afflicted patients and countries. 

 

About 80% of the African and Asian population routinely use traditional remedies instead of modern medicine for 

primary healthcare.  Many Nigerians often 'supplement' hospital care with herbal-based treatments from traditional 

healers to diagnose, prevent and treat diabetes, as well as maintain and enhance their general well-being. 

 

The primary aim of T2D treatment is to control blood glucose levels. Several oral anti-diabetic drugs reduce insulin 

resistance and thus blood glucose and have been used with some success over the years. Unfortunately these drugs 

are not devoid of undesirable side effects, therefore a search to develop an anti-diabetic medicine which is affordable, 

readily available, with satisfactory efficacy and no severe adverse effect is still on-going. 

 

Many conventional medicines were originally derived from plants, while herbal remedies remain popular in the 

western world and are frequently the only affordable form of medication available in the developing world.  

 

Based on identification by local Nigerian traditional healers, and based on folkloric uses, content of bitter principles 

and limited literature, I am interrogating extracts of Hymenocardia acida, Afzelia africana, and Leptadania hastate for 

potential anti-hyperglycaemic effects. If demonstrated in vitro and subsequently in vivo, the appropriate plant extract 

would be a strong candidate for further studies to elucidate potential therapeutic value for the treatment of T2D.  

 

Findings from this study have the potential to identify a more readily available and affordable diabetes therapy for 

Nigerians, but also to reveal the optimal extraction method and the identity of the active compounds present in these 

plants, as well as the possible biological mechanism of the anti-diabetic activity. If an efficacious active principle is 

identified, further purification may also yield a novel drug substance that T2D patients’ world-wide would benefit 

from. Novel compounds would be of great interest to pharmaceutical companies interested in anti-diabetes drug 

development, diabetes charities and the “at-risk” public. 
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Ashton Faulkner  

 

Title: Peroxisome Proliferator Activated Receptor β/δ control of endothelial cell metabolism: Impact on 

vascularisation. 

 

Ashton Faulkner, CBS. 1st Year PhD Student. Supervisors: Dr David Bishop-Bailey & Prof Caroline Wheeler-Jones. 

 

Cardiovascular disease (CVD) is the leading cause of death globally and in the UK alone, there are approximately 

124,000 cases of heart attack every year with 88,000 of these being fatal. Current treatment strategies require 

continuous pharmacological therapy that only targets CVD-related risk factors and short-term cardiovascular 

function in an attempt to improve quality and length of life. However, the long-term consequence is continued costly 

clinical care and subsequent re-hospitalisation as cardiovascular function declines. Indeed, the cost associated with 

CVD in the UK, including those associated with healthcare and loss of productivity, is more than £18.9 billion per 

annum. Hence, the requirement for new cost-effective treatments for CVD is urgently needed. 

 

The dysregulation of new vessel growth is a central component of many disease states, particularly CVD. In the 

adult, vessel growth occurs via the sprouting of new vessels from pre-existing vasculature in a process termed 

angiogenesis. Our incomplete knowledge of the mechanisms and control of angiogenesis is limiting development of 

new treatment approaches. The key cell involved in angiogenesis is the endothelial cell (EC). A relatively new and 

exciting finding is the ability of peroxisome proliferator activated receptor-β/δ (PPARβ/δ) to stimulate new vessel 

growth. PPARβ/δ is a nuclear hormone receptor that regulates the expression of genes involved in metabolism in a 

diverse range of cell types including skeletal and heart muscle. This project therefore seeks to identify if the pro-

angiogenic effect of PPARβ/δ in ECs is through the regulation of EC metabolism. The project outcome has the 

potential to identify new candidates for targeted therapy, thereby facilitating the development of new strategies to 

promote the generation of new blood vessels (a concept currently unfeasible with present therapies) and further the 

goal of true cardiovascular repair. 

 

In addition to improved quality of life for patients, if realised, regenerative cardiovascular medicine will have huge 

economic impact, with dramatic reductions in health and social care cost and loss of productivity. As such, this 

research will have a wide audience including scientists, clinicians and the general public. Accordingly, the results of 

this study have the potential to be disseminated across these different sections of the community via a number of 

platforms including, but not limited to, the presentation at national and international conferences, academic and 

media publications, and popular science magazines. 
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Will Gilbert 

 

The eradication of major transboundary diseases in developed countries has led to the creation of immunologically 

naïve livestock populations. Genetics, stocking densities, feed and environments are largely under human control. 

Contemporaneously, government resources devoted to the control of infectious animal disease are restricted, 

necessitating the co-operation of the private sector for the achievement of socially optimal outcomes, which raises 

issues around the role and behaviour of people and how this can be best coordinated to achieve such outcomes. 

 

The proposed project focuses on how people’s response to the presence or threat of infectious livestock disease has 

the potential to shape disease epidemiology and, consequently, impact. An exploration of motivations underlying 

decisions to implement, or not implement, control interventions will be performed. This exploration will focus on 

key points in a case study system based on a structural analysis of the system in question. Any variation in motivation 

observed within or between key points will be compared to behavioural outcomes (implementation of control), 

potentially identifying risk strata. This will then lead to an exploration of the epidemiology of a case study disease 

within the described system. 

 

Such a process intends to yield the following results with practical application: 

 

1. A method for quantifying the motivations of people in food systems, their diversity, and variance in 

response to infectious disease. 

2. The application of that method to a particular system, leading to a greater understanding of the way people 

within that system operate. 

3. A quantitative framework for integrating human decision making into epidemiological models. 

 

Models integrating rational economic decision making and disease epidemiology are increasingly being used in the 

analysis of policy options, based on the assumption that all people involved are motivated to seek economically 

optimal outcomes. The validity of this model as a descriptor of actual human behaviour has been widely criticised. 

As such, the development of an evidence-based model of decision making has application in increasing the predictive 

power of models, to aid policy makers. This has apparent economic benefits in terms of a better ability to determine 

the likely costs and benefits of different options. In addition, understanding the motivations of key people and 

organisations within livestock systems should highlight areas where the goals of policy makers and stakeholders are 

harmonised or diverge. This has potential application for identifying points of compliance and the need for building 

of trust, and in the process, facilitates the targeting of policy measures and public resources. 

 

The project impact will be realised through knowledge dissemination targeted at two core audiences: (1) policy 

makers, and (2) researchers in the fields of animal health economics and veterinary epidemiology. Provision has 

been made for funding of two workshops, which will be organised with the support of the principal supervisor, who 

has existing links with the Department for Agriculture, Food and Rural Affairs in the United Kingdom and who 

leads a network (NEAT) on the use of economics in animal health. Submissions to conferences (ISVEE, SVEPM) and 

publication of peer-reviewed articles will be used to raise awareness of the work within the research community. 
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Line Greve 

 

Back pain affects millions of horses and people, causing pain. Injuries in the limbs/legs may predispose to back pain. 

A new study has revealed that 46% of the general sports horse population in regular work presumed to be sound by 

their owners are lame, a stunning proportion [1]. In addition, low-back-pain in humans causes more work disability 

around the world than any other condition [2]. 

 

Lameness negatively affects the welfare of quadripedal and bipedal individuals; it often coexists with back pain [3]. 

However, the mechanism linking the two is not well understood, and accurate/repeatable tools for early detection 

are essential to develop prevention strategies. Sensor-based gait assessment is now available [4] which allows 

quantification of gait. We have published scientific data showing a link between hindlimb lameness and asymmetric 

movement of the back, evident as saddle-slip consistently to one side. When lameness was abolished by diagnostic 

analgesia the saddle slip was eliminated, indicating that the back movement became more symmetrical [5]. With 

sensor-based gait assessment we can investigate factors likely contributing to the complex interaction between limb 

and back disorders under ‘real-life’ conditions in clinically affected horses combined with force measurements 

underneath the saddle. We are developing an ‘inverse model’ of how lameness influences gait and back movement 

by measuring the changes when lameness is abolished by diagnostic analgesia. 

 

This is directly relevant for the welfare of quadrupedal animals suffering from lameness and back disorders. In 

particular, this will enable early diagnosis and thus optimise the chances of successful treatment, thereby offering 

overall benefits to the welfare of horses. 

 

The scientific community has been informed through scientific peer-reviewed Journals [1,3,5,6]. There has been a 

direct impact on horse owners, riders, trainers, veterinarians, and the saddlery industry by disseminating results in 

lay (Horse and Hound, The Horse) and scientific (Veterinary Record) journals, public media 

(equineworld.co.uk;horsetalk.co.nz;saddleresearchtrust.com; thehorse.com; ivchournal.com etc) and meetings 

(World Equine Veterinary Association Congress, 2013; Horses Inside Out, 2014; The National Equine Forum, 2014; 

American Association of Equine Practitioners Congress, 2013 and submitted for 2014; British Society of Animal 

Science Annual Conference 2014). A leading equine charity, World Horse Welfare (WHW) has provided financial 

support and we have produced a leaflet concerning saddle fit (http://www.worldhorsewelfare.org/Fitting-using-

and-maintaining-your-saddle) disseminated via WHW communication channels to national/international equestrian 

sports, and commercial companies. The project has had a direct impact on the welfare of horses. Saddle slip is directly 

detectable for horse owners and highlights the likely presence of low grade or subclinical lameness at a much earlier 

stage than it might otherwise be recognised. 

 

Our model will also provide valuable reference data for future comparative studies quantifying the interrelation 

between limb and back disorders in bipedal animals (humans), with low-back-pain being the single largest factor 

behind work disability [2]. 
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Richard Harvey 

 

The LOCATE project is a multidiplinary project aimed at investigating the locomotor biomechanics of large African 

carnivores and their prey. The species studied are some of the most endangered in the world; including cheetah, 

lion, hyena, leopard, wild dog and a representative sample of their prey species. My PhD focuses on foot anatomy, 

surface interaction and performance and their effects on hunting success. 

 

Data collection will be achieved using cutting edge GPS wildlife collars. We will also be developing two aerial 

platforms: an ultra-light aircraft fitted with high-resolution GPS-collar tracking video camera, ground survey camera 

and waveform LiDAR.  These will provide footage of hunts and chases, as well as detailed terrain maps and 

vegetation classification. Unmanned aerial vehicles, outfitted with the ability to track the collars and fitted with 

night-vision cameras and high-resolution cameras, will enable filming day and night. 

 

Species such as the wild dog are listed as critically endangered and many of the other carnivore species in this study 

are also endangered. Habitat loss, fragmentation and human-wildlife conflict all have a negative effect on species 

survival. There is competition between predator species, with negative impacts to smaller species, such as wild dog, 

that lose kills to lions/hyenas. Rigorous investigation of competition is difficult. This study will be the first of its kind 

to investigate these interactions using data from aerial kill identification and predator proximity data from the 

collars. This will inform the choice of which species to enclose in protected areas together and how to manage 

numbers within these areas to reduce negative effect on critical species. The effect of terrain and vegetation on 

hunting success will also be critical to population survival and will aid governments and conservation groups on 

policy making for protected areas and protected habitats. Organising a symposium to discuss these findings with 

the major stakeholders in wildlife conservation, both conservation groups and government departments, would be 

one way to disseminate the findings. 

 

Studying the reaction of large prey groups to being hunted or pursued by predators will inform models of swarm 

intelligence and help write swarming algorithms. This branch of science and mathematics has applications from 

swarming builder robots to giving understanding of how tissues in the body repair (believed to be via swam 

intelligence).  The biomechanics data collected on these very specialised and extreme locomotor species also can be 

applied to robotics, the group has previously been involved in building the ‘Cheetah’ robot, which currently holds 

the record for the fastest ambulating land robot. Consultation with robotics companies and joint venture into robotics 

would pave the way for further leaps, which could have both commercial and military applications.  

 

The wildlife collars are able to deliver a quality and quantity of data unprecedented in the wildlife collaring industry 

and therefore there is scope for commercialisation of this technology, by producing collars for sale to research and 

conservation groups.  
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Peter Holloway 

 

Title: Epidemiology and control of camel zoonoses in Jordan 

 

Studies by Beersheba University, Israel have shown livestock related infections to be highly prevalent and commonly 

misdiagnosed among rural Bedouin communities in the Negev, though similar studies are yet to been conducted in 

Jordan (1). These studies particularly highlighted the risk of Brucellosis from consumption of raw camels’ milk (2).  

 

Camels play a vital role in Arab and Bedouin society. Their divine attributes are mentioned in the Qur’an and the 

healing qualities of their milk and urine mentioned in the Hadith (3,4). Camel’s milk is still widely consumed within 

rural Jordanian society, often as a cure for cancer and other chronic diseases, and is sold at high prices along roadsides 

and through social networks. 

 

These cultural and religious perceptions are so deeply held that, in my experience, even at the highest levels of 

government there is little concern over the risks associated with drinking raw camels milk. In contrast to this, even 

the most traditional Bedouin understand the importance of boiling sheep and goats’ milk because of the danger of 

‘Al hama al maltiia’ (Brucellosis in Arabic). Recent studies suggest that the true prevalence of Brucella seropositive 

camels in Jordan is between 12.1% and 15.8% (5,6,).  

 

The recent emergence of MERS coronavirus as a serious epidemic within the Arabian peninsular, with strong 

evidence linking the disease in humans to novel coronavirus in camels, has highlighted the potential threat posed 

by camel zoonoses (7). Drinking raw camels’ milk is already seen as possible route of infection for MERS coronavirus 

in humans (8,). With this in mind the aim of research project is to investigate the epidemiology and control of camel 

zoonoses in Jordan, with a particular reference to the potential risks posed by raw camels milk.  

 

The research project will deliver: 

 

i) Economic impact: Brucellosis remains a major production disease in Jordan and the Royal Veterinary 

College has already conducted extensive research into the prevalence of Brucellosis among other 

ruminant species in Jordan, though similar work has yet to be conducted among camels. The true 

economic impact of Brucellosis on the Jordanian economy is difficult quantify, though as a production 

disease alone it’s costs are enormous (9).  

 

ii) Social impact. As already mentioned the social impact of this research field on Arab culture is huge. 

Indeed the subject is so delicate that it, in my experience among Bedouin communities, it is often difficult 

to even suggest that camels may pose a potential threat to human health. 

 

iii) Policy-related impact. Camels are currently not included in Jordanian government livestock disease 

control programmes and so this research will aim to inform government policy of how camels might be 

included in the future.   

 

Driving impact implementation will depend on effective presentation of the research project findings, both at a 

government and grass roots level. This will be achieved by a two-pronged approach:  

 

a) Publishing all findings in peer reviewed scientific journals and presenting these findings at a government level in 

Jordan. 

 

b) Conducting a series of community development workshops across the south of Jordan (the greatest ‘at risk’ area) 

to improve grass roots knowledge among rural Bedouin of the dangers posed by livestock zoonoses in general, and 

raw camel milk products in particular (6). This programme of workshops has already been successfully started, with 

excellent levels of participation and positive delegate responses. 
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Bryony Jones 

 

Title: The epidemiology and socio-economic impact of peste des petits ruminants in the Afar Region of Ethiopia 

 

Author: Bryony A. Jones 

Supervisors: Dirk Pfeiffer, Katherine Homewood, Katharina Staerk 

 

The project aims to describe the epidemiology and socio-economic impact of peste des petits ruminants (PPR) in a 

pastoralist area of Ethiopia, the Afar Region. PPR is a highly infectious viral disease of goats and sheep that occurs 

in Africa and Asia. It is considered to be an important trans-boundary disease because it causes high morbidity and 

mortality with a severe impact on food security, livelihoods and livestock trade, and is mainly spread by direct 

contact so animal movement is an important factor determining disease spread within and between countries. 

 

International organisations are currently considering whether to embark on a global PPR eradication programme, 

and some countries and regions have already started control programmes, including Ethiopia. Whilst most experts 

agree that PPR eradication is desirable and feasible, there is limited evidence of its economic benefit, which is 

important to justify investment in an eradication programme. There is also a lack of information on the epidemiology 

of PPR in extensive pastoralist areas where flock mobility and resource-sharing provide opportunities for disease 

transmission and the disease is endemic. This project aims to contribute to filling these knowledge gaps, which will 

assist the Ethiopian Animal Health Directorate to prioritise and justify expenditure on small ruminant disease control 

and develop a more effective PPR control strategy. Other countries in the East African region with similar pastoralist 

populations will also benefit from this economic and epidemiological evidence, as well as international livestock 

organisations such as the United Nations Food and Agriculture Organisation (FAO) and the World Organisation for 

Animal Health (OIE). 

 

At a local level, the pastoralists of Afar will benefit from improved small ruminant disease control which will 

contribute to increased food and livelihood security. Whilst cattle and camels are of higher value, sheep and goats 

provide daily milk for consumption by women and children, are routinely sold to purchase cereals, medicines and 

essential household items, and in times of need are gifted to support vulnerable families in the community. 

 

The project will train Afar field veterinarians in outbreak investigation and active surveillance which will improve 

their skills for PPR surveillance as well as other infectious diseases.   

 

The study has been developed and is being implemented in consultation and collaboration with the Ethiopian 

Animal Health Directorate, FAO Ethiopia and Afar field veterinarians, and the results will be presented for 

discussion at local, national and East Africa regional veterinary meetings. It is expected that the results of the various 

study components will be published in several peer-reviewed journal articles. The practical applications of the results 

will be incorporated into the Afar regional disease control strategy and the Ethiopian national strategy, as well as 

training materials for field veterinarians and animal health workers.  
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Takahiro Kitano 

 

This project has two research questions : Estimating transmission parameters of the 2010 Foot-and-Mouth disease 

outbreak with a mathematical model and applying the model to other regions in Japan in order to explore the impact 

of heterogeneity of cattle and pig farms across Japan on the effectiveness of control measures. Mathematical models 

simulating the spread of FMD in the UK were developed during the 2001 outbreak in order to simulate the course 

of the epidemic and investigate optimal control measures. In addition, a lot of follow-up research has been conducted 

in the aftermath of the epidemic. By contrast, mathematical modelling has been scarcely used in animal health 

domain in Japan so far. Since there is a growing demand for evidence-based policy making in Japan and 

mathematical modelling is believed to be able to respond to that demand, answering the first research question will 

contribute to both future development of mathematical modelling in Japan and evidence-based policy making.  

 

Even though Japan eradicated FMD in 4 months and got back FMD-free status without delay, the risk of FMD re-

introduction from the neighbouring countries where the disease is endemic remains substantial. Therefore, 

answering the second research question is useful to simulate possible outbreak in other part of Japan in the future 

and optimise control measures for it. This is important as early implementation of appropriate interventions is 

required to efficiently control FMD outbreaks. As agriculture in Japan is now in transition, applying the model to a 

hypothetical situation which typifies a likely scenario such as there are more large-scale farms is also useful to 

simulate future outbreak.  

 

In addition, this study can be expanded to evaluate other options such as vaccine-to-live policy in which vaccinated 

animals are not culled. At the moment, vaccine-to-live policy is not the first choice as the government of Japan put 

more emphasis on getting back FMD free status as soon as possible. However, it could be considered in the future 

in terms of animal welfare. From this point of view, it can be said that this project will be a foundation of future 

research in which effectiveness of alternative options and their associated economic impact are evaluated.  

 

I am an official veterinarian of the Ministry of Agriculture, Forestry and Fisheries (MAFF) in Japan, and after 

completion of my MRes, I will integrate the animal health department of the MAFF. This will offer me the 

opportunity to translate the outcome of this study into recommendations and policy. In the near future, I might be 

transferred to National Institute of Animal Health in Japan (NIAH) and have the opportunity to expand this research. 

Even though this would not be the case, NIAH is planning to conduct further research on FMD, and the outputs of 

this study will be relevant to them. Overall, given that mathematical modelling is under-used in Japan, I believe this 

project can contribute to the development of not only mathematical model but also evidence-based policy making 

and animal health economics in Japan. 
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Jack Lawson 

 

Title: The Impact of Research into the link between Phosphate and Renal Fibrosis in Feline Chronic Kidney Disease 

 

Cats are a popular pet in the UK, with an estimated population of 8.5million and 19% of all households owning at 

least one cat [1]. Owning a pet has the potential to reduce anxiety, loneliness and depression, but the human-animal 

bond is disrupted if the pet falls ill [2]. There is an expectation among pet owners of high quality veterinary care, 

which can only be met through active research.  

Chronic kidney disease (CKD) is a common disease in older cats with up to 30% of cats over 15 years old affected 

[3]. The inciting causes are unknown but in the majority of cases the underlying change within the kidney is the loss 

of normal cells and accumulation of fibrous connective tissue, known as renal fibrosis. This change is progressive 

and leads to deterioration of kidney function. Phosphate has well documented adverse effects on the kidney, and 

dietary phosphate restriction is a cornerstone of therapy in feline CKD. This research project will investigate the 

interaction between phosphate and progression of fibrosis, and has the potential to identify future therapeutic targets 

which may slow deterioration of kidney function. This will result in an improvement in the health and welfare of 

affected cats, in addition to a positive impact on the cat owners as the length of quality time spent with their pet is 

increased. Discovery of effective therapeutics is also likely to have a positive economic impact on the veterinary 

pharmaceutical industry, an economically important industry for the UK totalling £554m sales last year [4]. 

 

Outside of the application to veterinary medicine, research into the link between phosphate and renal fibrosis in 

feline CKD also has great potential to impact human medicine. The prevalence of CKD in the human population is 

increasing and quoted as up to 35% in adults over 64 [5]. The yearly cost to the NHS of treating CKD is estimated to 

be a staggering £1.4 billion, with half of this spent on patients in end stage renal disease [6]. Clearly, research aimed 

at halting the progression of CKD to end stage renal disease will have a huge social and financial impact. As in cats, 

renal fibrosis is recognised as the final common pathway for all kidney diseases in humans. Research into the 

mechanisms and mediators of fibrosis invariably utilises experimental rodent models of kidney disease, and it is 

unknown whether these models reflect the natural progression of CKD. Feline CKD is ideally placed as a naturally 

occurring model of the human condition as cats share our environment and are genetically outbred. Research on 

veterinary patients eliminates the need for laboratory animal experimentation whilst also furthering the welfare of 

the animals concerned. 

 

The research will be disseminated to veterinary practitioners and the wider scientific community through 

presentation and publication of the findings in the medical, veterinary and basic science areas. Appropriate 

communication of the data will involve targeting the community to which the data will have the largest impact, be 

that first opinion veterinary practitioners or research scientists. 
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Madeleine Mattin 

 

This project has the potential to improve the management of dogs with degenerative mitral valve disease (DMVD) 

in primary-care veterinary practice, thus improving animal welfare and providing better advice to dog owners.  

 

The epidemiology of DMVD will be explored by analysing electronic patient record data shared with the 

VetCompass database. As the data are generated by first-opinion practitioners across the UK, the outcomes of this 

research will be directly applicable to the primary-care setting, where the vast majority of companion animals receive 

veterinary care.  

 

Retrospective analysis of data will identify risk factors and survival times for DMVD, which can help clinicians when 

diagnosing and prognosticating respectively. The clinical management of affected dogs will also be described, 

providing useful benchmarking information.  Prevalence estimation, as derived from the retrospective study, is 

essential when assessing the impact of DMVD. This could aid prioritisation when allocating limited resources e.g. 

research funding and investments by veterinary pharmaceutical companies developing new therapies.  

 

A prospective cohort study will evaluate whether clinical measurements and cardiac biomarker blood tests are 

associated with survival in dogs with DMVD. Risk stratification based on these measurements could guide clinical 

decision-making when managing dogs with DMVD. For example, individuals identified as having a higher risk of 

death may benefit from more frequent monitoring and earlier therapeutic interventions; whereas dogs that carry a 

more favourable prognosis may be spared unnecessary veterinary examinations or diagnostics. Echocardiography 

and radiography can be used for prognostication but these procedures have some limitations: they require expertise, 

may not be available in primary-care practice and may pose some risk to the patient, should sedation or anaesthesia 

be required. Conversely, the measurements evaluated in this study should be within the capabilities of all veterinary 

surgeons. Companion animals can have a positive impact on their owners’ mental and physiologic health, so 

improved welfare of affected dogs will have positive impact on their owners’ wellbeing in addition to the economic 

impact of judicious use of diagnostic tests. 

 

In addition to the benefits to the wider veterinary profession, the cohort of veterinarians and dog owners 

collaborating with the study will benefit from participation. Increased awareness of diagnostic modalities and the 

provision of baseline data will allow clinicians to reflect on their patient management. The cardiac biomarker results 

will benefit dogs enrolled to the study. Further, engaging the veterinary community and general public in research 

raises awareness of evidence based medicine and drives enthusiasm for clinical excellence.  

 

To implement these impacts, the results will be widely disseminated thus: we aim to publish the findings in journals 

and present material at national and international conferences; the target readership and audiences will be primary 

veterinary practitioners who can apply the research outcomes to their practice. A summary of the results will also be 

sent directly to collaborating practices, dog owners, veterinary societies and charities that expressed an interest in or 

supported the study. The results will feature on the VetCompass website and will be presented as an infographic, 

promoting the outcomes to a wider spectrum of stakeholders in addition to those reached by peer review publication.  
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Natascha Meunier 

 

Title: Characterising bovine tuberculosis at the wildlife-livestock interface in and around the Queen Elizabeth 

National Park in Uganda 

 

Supervisors: R Kock (RVC), RG White (LSHTM) 

 

Project summary 

The epidemiology and control of bovine tuberculosis is complex, most notably in systems containing multiple host 

species. In the Queen Elizabeth National Park area, there is close interaction between wildlife, livestock and humans, 

with shared use of grazing and water resources. Current knowledge of the disease burden in this area is limited and 

the transmission features of the system are poorly understood.   

 

The aim of this project is to further understand the epidemiology of mycobacteria at the wildlife-livestock interface 

and how this can impact domestic animal and human populations, specifically focusing on characterising bovine 

tuberculosis around the Queen Elizabeth National Park. This will be done by estimating prevalence in the buffalo 

and cattle, understanding the risk of transmission between these species and exploring possible interventions. 

 

Impact 

Policy makers, government officials and animal health workers do not have the necessary information about the 

disease burden and spread of bovine tuberculosis for decision making regarding disease control. Wildlife are 

currently seen as a reservoir for many diseases and are therefore not valued by the local communities, forcing wildlife 

authorities to address the disease issues. Farmers, abattoir workers and the public have limited information on 

identifying and stopping the spread of the disease both among their cattle and to themselves.  

 

This project aims to directly educate the livestock owners about the disease so that they are empowered to make 

disease control decisions that affect their livestock and personal health. We aim to identify potential risk areas where 

domestic animals are likely to come in contact with wildlife and propose alternatives to reduce the risk of disease 

transmission. By calculating an estimate for prevalence using available information and convenience surveys, we 

can inform the Ministry of Agriculture of the burden of the disease in the region. This can form the basis for future 

grant opportunities and help decision-makers manage the disease.    

 

Impact drivers  

Local communities will be informed during workshops on disease indicators and actions to reduce spread between 

animals and in the food chain. The information about disease prevalence will be communicated at this forum. As 

this will be a participatory approach, it will also provide us with the current knowledge of the disease in the 

community, as well as perceived importance, and risk behaviours for transmission to humans. Information on 

disease control will be adapted dependant on the communities’ current activities. 

 

The perceptions of disease, as well as prevalences, with recommendations, will be reported to government officials 

both at local and national level to assist with decision making. These results will also be reported in formal meetings 

with the stakeholders. Results of the perceptions of the community will also be reported so that effective disease 

control decisions can be taken and implemented with the support of the community. 
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Haini Pao 

 

Title: An evaluation of biosecurity programmes for optimal on-farm disease management in Taiwan. 

 

Author: Haini Pao 

Supervisors:  Professor Dirk Pfeiffer and Dr Elizabeth Jackson 

 

Problem: 

Commercial poultry, especially broilers, are farmed in high densities even when the environment provided is not 

favourable2,9. As a result, morbidity and mortality rates of infectious diseases reach a high level4 and this negatively 

affect productivity2,5,8  . Furthermore, epidemic diseases are threats to not only a single sector but to the wider poultry 

industry4,7,11,18. Zoonotic diseases also threaten human health by direct or indirect contact routes3,6,13,15,17. For decades, 

national authorities and institutions have faced challenges to explore integrated strategies as well as effective and 

efficient responses on-farm in the prevention and control of poultry diseases 1,4,10,11,13,18. Producers’ willingness to 

cooperate plays a key role in strategic implementations12. However, stakeholder preferences, competencies and 

resources are often not adequately taken into consideration in policy’s decision making for the enhancement of pre-

existing management of biosecurity system.  

 

Action Statement: 

An interesting example of high-density intensive poultry production can be found in Taiwan16 where agricultural 

land is scarce and there is increasing demand for high-protein foods14. Further to this, more work needs to be carried 

out to understand poultry producers’ perceptions of on-farm biosecurity programmes as well as the barriers to the 

adoption that hinder the uptake of adequate measures for optimal on-farm disease management. This research will 

combine knowledge of animal health, husbandry and economics to integrate related factors into a feasible model. 

The research design will be divided into two parts: 1. To understand from the producer’s point of view and the role 

of biosecurity in Taiwan’s poultry production by identifying the intensity and uncertainties of existing management 

systems and further examining producers’ risk perception; 2. To identify factors influencing the adoption of on-farm 

biosecurity measures in Taiwan’s poultry industry by analyzing producers’ decision-making processes, evaluating 

their willingness to achieve different levels of biosecurity system and investigating the probability of adverse animal 

health or production outcomes occurring. 

 

Impact (Economical, social and policy-based): 

Economic: Several economic benefits to the poultry industry are included: increasing health status and improving 

production efficiency. The cost-effectiveness analysis is also incorporated and it is expected that producers are likely 

to adopt a higher standard of biosecurity management if it is associated with increased  on-farm net profit.  

 

Social: An improvement to animal and human health by reducing zoonotic and food borne diseases is one of the most 

important contributions from the research. Moreover, by improving on-farm biosecurity measures, the risk of disease 

exposure can be considerably reduced. When the flocks are healthy, poultry welfare will be improved; therefore, in 

a virtuous cycle, it will further strengthen flocks' health status. Disease-free poultry and improved welfare results in 

high quality products which fulfils constant consumer expectations regarding the evolution of welfare-friendly 

management systems in the poultry industry. 

 

Policy: It is expected that the research will formulate a basic framework, functioning as a producer-acceptable model 

to help implement future public policies.  An additional outcome will be that policy makers will have a more clear 

indication of how poultry producers need to be supported to ensure a wide-spread adoption of on-farm biosecurity 

programmes. 
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Stuart Patterson 

 

Title: Translating Theory into Practice: Targeted Disease Control in Meerkats of the Kalahari 

 

Tuberculosis (TB) is second only to HIV/AIDS as the greatest human killer internationally attributable to a single 

infectious cause. It is a major cause of livestock loss; in the UK, DEFRA spend £100 million annually on the disease 

in cattle, with true costs to the country running much higher. 

 

TB poses many difficulties for control in animals, including poor diagnostic sensitivity, chronic infections, and 

presence of wildlife reservoirs. This project aims to look at more intuitive use of diagnostics to improve sensitivity 

thus enabling earlier identification of infection - vitally important in test and slaughter strategies,  whether in 

livestock or wildlife. 

 

Investigations will also be carried out into improving the sophistication of control measures to make these more 

efficient, targeting actions at key individuals. A basic assumption of traditional disease transmission models is that 

population mixing is homogenous, however, this is rarely the case. Behaviour types can be studied to investigate 

their frequency, participants, and directionality, all of which can be combined to map out a network of social 

interactions. Network analysis can reveal important individuals central to connectivity. By removing these central 

individuals from the network it is proposed that the pathway of infection transmission will be disrupted. Reduced 

disease spread could manifest as either a reduction in numbers becoming infected, or by slower progression to 

clinical disease. 

 

Meerkats (Suricata suricatta) are a social living mongoose species living in Southern Africa, and known to be 

susceptible to TB. Meerkats have been studied at the Kalahari Meerkat Project (KMP) for over twenty years, and 

currently over 150 individually identifiable animals are being monitored. This therefore offers  a unique 

opportunity to study the flow of infection through a known network and to trial the effects of targeting control 

measures at individuals defined by their social positions. 

 

Empirical evidence , supporting theoretical models, for successful targeted disease control have implications for 

the management of tuberculosis in wildlife. As such, great  importance is attached to the communication of this 

work to a wider audience. We are currently in discussions with colleagues at four universities, in both South Africa 

and the United Kingdom, and including a cross section of veterinarians, modellers, geneticists, animal 

behaviourists, and TB specialists.  The AHVLA TB lead scientist is also involved in conversations to provide a link 

to UK policy. The research proposal is to be presented at the VIth international M. bovis conference in June this 

year -  a 5 yearly gathering of the world leaders in the field of bovine tuberculosis. This will give the opportunity to 

inform a wide range of delegates of the work being undertaken, and enhance the value of that work by collecting 

feedback and support through voluntary sign-up to a project update newsletter. It is intended that the results of 

this will lead to publications in peer-reviewed journals, and collaborative papers are already planned. 

 

Therefore this research will benefit individual meerkats, the work of the KMP, and has wider implications for 

international disease control understanding, and specifically control of wildlife reservoirs of TB. 
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Marie Pereira 

 

Title: Skeletal effects and signalling mechanisms of Glucagon-like peptide 1 in bone. 

 

Type 2 Diabetes Mellitus (T2DM) currently affects more than 2.9 million people in the UK and causes a number of 

costly long-term health problems, as well as premature death. Among those complications, the pathology is 

associated with an increased risk of osteoporosis, osteoarthritis, joint deformities, bone fractures and delay in fracture 

healing. 40,000 diabetic patients are surgically treated for fractures and their complications annually in the UK. To 

worsen the situation, there is a well-established link between a class of diabetes medications known as 

thiazolidinediones (TZDs) and increased risk of fractures. However, the mechanisms leading to poor bone strength 

in T2DM patients is unclear due to the lack of studies that have investigated the skeletal effects of diabetes itself and 

anti-diabetic drugs in a whole body setting.  

 

Thus, in this project, we proposed to examine the skeletal effects of a group of drugs called Glucagon-like peptide 1 

(GLP-1) receptor agonists, which are increasingly being used, instead of TZDs, to treat T2DM patients. Our 

preliminary work suggests that GLP-1R agonists could be beneficial for bone. We wish to extend these studies and 

answer the following questions: 

 

1) Do bone cells express functional GLP-1 receptors and can GLP-1 agonists directly influence bone cell 

activities?  

2) What are the key signalling pathways targeted by GLP-1 in bone?  

3) What are the long-term skeletal effects of in vivo administration of GLP-1 agonists)?  

5) Could GLP-1 treatment also improve fracture healing? 

 

This study, by providing a clear understanding of the molecular and cellular changes in bone induced by T2DM and 

GLP-1 anti-diabetic therapy should benefit the rising number of T2DM patients who suffer these skeletal 

complications. 

 

The proposed research will provide much-needed insight in the complex pathophysiological relationship between 

diabetes, bone turnover, fractures and bone repair. Our research is novel because the effects of GLP-1R agonists on 

bone have been poorly investigated. Considering the increasing number of patients treated with GLP-1 agonists, this 

work will not only shed light on how GLP-1 affects bone but may also help the development of better treatment 

options for diabetic patients with skeletal complications.  
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Danica Pollard 

 

Equine laminitis is an extremely painful, and potentially life-threatening, disease of the foot. The main objectives of 

this study are to estimate the frequency of owner-reported laminitis in Britain, to further investigate previously 

identified risk factors for the disease – especially those that have the potential to be changed by the owner – and 

using the results to provide evidence-based recommendations for the prevention and control of laminitis.  

 

Owners will be asked to register to a dedicated website and submit an online baseline questionnaire, followed by 

monthly updates, detailing if any previously submitted information regarding the management or health of their 

animals has changed. Public engagement and use of media (both social and conventional) to promote the research 

will be vital to the success of this study. The more “horse years at risk” of data that we collect (the sum of years each 

horse contributes information), the better our chances at finding significant associations between potential risk 

factors and laminitis.  

 

Impact potential 

 

Laminitis not only affects equine welfare but also requires significant economic and emotional investment from 

owners. Additionally, it is a frustrating disease for veterinarians and farriers to treat, as by the time that clinical signs 

become evident – potentially irreversible damage within the foot has already begun. Thus preventing the disease 

occurring where possible, rather than treating it, would be a desired goal. For example, preventing rapid weight gain 

could result in a four-fold reduction in laminitis risk (Wylie et al., 2013a).  

 

Relatively few studies have considered the epidemiology of laminitis in Britain and frequency estimations of the 

disease have ranged between 0.5% (Wylie et al., 2013b) and 23.5% (Menzies-Gow et al., 2010), depending on the 

population studied and the study design used. There are approximately 1 million equines in Britain indicating that 

somewhere between 5000 to 235 000 are potentially at risk of developing laminitis during their lifetime. Additionally 

until recently, most recommended management strategies for reducing the risk of laminitis have been largely based 

on anecdotal evidence. 

 

Veterinary-diagnosed disease reporting is invaluable for disease surveillance. However, it is often not easily obtained 

and compliance and retention, especially when conducting long-term cohort studies, has proven to be difficult. 

Alternatively, owners present a rich source of information on the health and management of their animals that is 

often under-utilised.   

 

Implementation of Impact 

 

Translation of significant findings into evidence-based strategies will promote a change in the way animals are 

managed and has substantial scope to improve equine welfare and reduce disease burden in the British equine 

population. Publication, promotion and dissemination of the proposed management strategies will ensure that the 

information reaches owners, veterinarians and farriers and can be implemented. This can be done via open access 

publications, veterinary practices, equine charities, equestrian magazines and social media – creating a laminitis 

prevention campaign.  Current incidence and prevalence of laminitis in Britain will also be obtained and can be 

monitored on an annual basis; indicating if the recommendations have been successful at reducing the frequency of 

the disease in the population. 

 

Future work would entail setting up an online laminitis surveillance scheme, to analyse long-term trends of the 

disease.  
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Jordan Read 

 

The purpose of this work is to understand regulation of equine chorionic gonadotrophin (eCG) at the molecular 

level. Horses and humans are unique in that they are the only species to produce a closely related pregnancy specific 

hormone, Chorionic Gonadotrophin. In horses this is termed equine Chorionic Gonadotrophin. Chorionic 

Gonadotrophin is a product of the binucleate trophoblast cells of the chorionic girdle in the equine placenta and of 

the syncytiotrophoblast cells of the human placenta.  Understanding the mechanisms that regulate the production 

of this hormone would be beneficial economically and in terms of animal welfare. 

 

Equine Chorionic Gonadotrophin is used widely in livestock breeding programmes and in laboratory breeding 

procedures, in which it is used to synchronize ovulation cycles, to promote follicle development and to increase 

pregnancy rates in artificial insemination programmes.  The source of eCG for breeding programmes is currently 

from farmed pregnant mares. Blood is taken from the mares and the hormone is purified before distribution. The 

procedure is relatively inefficient in obtaining large concentrations of hormone for therapeutic use and the use of 

farmed mares solely for this purpose is less than ideal.  

 

Our research aims to understand the factors that regulate the production of eCG in the equine placenta with the 

scope to produce an in vitro system through which primary trophoblast cells, or cell lines can be driven to produce 

eCG.  Our focus is on the beta-subunit of the hormone as this is the part of the hormone that confers its specificity in 

expression and is rate limiting in its action. Development of an in vitro system for the production of eCG would offer 

an alternative method for producing large quantities of pure hormone, without the welfare impact on the animals 

currently involved. 

 

In understanding how eCGβ is regulated, it also offers us the opportunity to understand where miss-regulation may 

occur, leading to early pregnancy loss in mares.  Early pregnancy loss occurs in around 15% of equine pregnancies. 

Not only does this cause distress for mare and owner but in the £4.6 billion racing industry is also undesirable 

economically.  Understanding what may be responsible for some early pregnancy loss offers us a means to develop 

treatments. 

 

Due to the similarities in hormone profile of equids and humans, by understanding the pathways which regulate 

eCGβ we may be able to use our findings to identify pathways that may regulate CG in the human placenta. 

 

In order to move this research forward we have identified a candidate transcription factor, Glial Cells Missing 

Homologue 1 (GCM1) that may be involved in the regulation of eCGβ. Combined with bioinformatics and gene 

expression data that we have obtained, our studies will enable us to uncover signalling pathways which regulate 

eCGβ and also pathways regulated in turn by eCG. 

 

The research also offers training opportunities in new techniques, opportunities for undergraduate students to 

develop laboratory skills by completion of sub-projects and a chance to network at events, thus educating others in 

the research community and the public alike. 
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Michelle A. Reeve 

 

Spiders are amazingly agile creatures, able to scuttle away from harm at a moment's notice. They can even sacrifice 

their own limbs in order to escape predators: a process known as autotomy. This remarkable ability occurs as a 

voluntary separation between two particular segments of the leg. The only muscle at this site detaches and closes the 

wound (Bauer 1972), all in a matter of seconds. The spider is then free to run away. This escape is the focus of my 

work - exactly how spiders adapt their movement for missing legs. It has been hypothesised in other arachnids that 

autotomy does not seriously reduce chances of survival until over two legs are lost (Guffey, 1999). But does their gait 

change? Are there any postural changes? These are questions I hope to answer. I also plan to investigate how spiders 

with missing limbs cope with obstacles and uneven terrain. 

 

This research has clear potential for impact in the fields of animal locomotion and biomechanics. Biologists have 

previously studied the consequences of leg loss in spiders (Wilson, 1967), discovering that gait does indeed change, 

seemingly by rearranging the pairings between legs. However, limited technology at the time prevented more than 

observational analysis. Analysing gait in an eight-legged system is particularly complex due to the number of 

possibilities of leg combinations; however, technological advances such as high speed video, automated leg tracking 

software and algorithms from non-linear control theory (Revzen and Guckenheimer, 2008) make this increasingly 

possible.  

 

Detailed analysis and characterisation of how spider gait adapts for leg loss not only impacts biology, but has 

particular application in the field of robotics. Spiders have had millions of years to evolve efficient movement for 

their habitat, so are able to traverse rough terrain and obstacles with ease. Legged robots today are clumsy in 

comparison, often unable to negotiate anything but flat, even ground. Increasingly, roboticists and biologists are 

working together to design new robots that are inspired by nature, learning from these amazing creatures. These so-

called `bio-inspired' robots are being developed all over the world, taking inspiration from animals as wide ranging 

as cheetahs and cockroaches. 

 

By studying the gait of spiders both before and after leg loss, and by collaborating with roboticists, I will be able to 

help design an efficient controller for an eight-legged robot that would be able to handle losing a leg by altering its 

gait. This controller could be part of the design of an entirely new spider-inspired robot, or could be programmed 

into existing eight-legged systems, like the RobugtixTM T8X.  

 

The uses of a bio-inspired eight-legged robot are twofold: firstly, to test biological hypotheses that are difficult or 

unethical to carry out on live animals, such as testing theories of how gait adaptation to leg loss is controlled (e.g. 

Wilson, 1967) or studying the effect of external perturbations (i.e. `kicking' the robot); and secondly, to serve as a 

stand-alone robot, for potential use in the emergency services and Armed Forces. The robots could go on to save 

lives, by entering places too dangerous for humans, and searching catastrophe zones for survivors. 
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Sophie Regnault 

 

Title: Mechanobiology of patellar sesamoids 

 

Sesamoid (‘tendon-anchoring’) bones are a widespread phenomenon among many evolutionary lineages, and many 

display multiple instances of repeated evolution. Yet these small structures have received little objective study, and 

are often perceived as little more than anatomical curios. Despite this, the work of a dedicated minority has revealed 

intriguing aspects of sesamoids’ nature.  

 

The development of sesamoids within tendons close to joints is thought to increase muscle efficiency, and potentially 

have other mechanical effects. Another important role of sesamoids is in tendon protection; allowing the tendon to 

withstand compression as it bends over joints to act distantly from its parent muscle. The potential of sesamoids to 

greatly alter the biomechanics of movement has implications for the evolution of different locomotory patterns, and 

perhaps even animal body shapes.  

 

Sesamoid genesis also appears extremely dependent mechanical stimuli. Studies have shown that some sesamoids 

form poorly or not at all in immobilised limbs, and there is some evidence that they will regenerate if excised. This 

aspect of their character means that sesamoids are also a fascinating study of the interplay between genetic and 

epigenetic factors, tissue identity, transformation and metaplasia. 

 

Our research focuses on the patella (kneecap) as a model for studying sesamoids generally. Its large size, repeated 

evolution, and widespread distribution among amniotes suggest that it has significant function(s). Despite the fact 

that most previous works on sesamoids focus on the patella, these functions still remain largely theoretical. The aim 

of my PhD is to build on previous work and research new areas to elucidate the evolution and mechanical properties 

of the patella, and by extension, other sesamoids. Such knowledge strongly relates to both normal and pathological 

limb function. 

 

As part of a larger team, I will help to achieve this aim through a combination of comparative anatomy studies, 

micro-imaging techniques, kinematic experiments and computer modelling of limbs for a range of species. Aside 

from their basic scientific and clinical value, the findings and models developed throughout the research period 

would also be practically applicable to the growing fields of prosthesis design and testing, and robotics. 

 

Additionally, elucidation of patellar evolution necessitates studying representatives of the early branches on the 

amniote tree of life. Some of the species examined are protected (e.g. tuatara) so there is a conservation aspect to the 

work; championing these species’ value not only to global biodiversity but also their (often unique) contributions to 

increasing scientific knowledge. 
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Title: Risk Factors and Pathologies associated with Early Pregnancy Loss in Thoroughbreds 

 

Early pregnancy loss (EPL) in the mare is defined as loss of pregnancy between initial detection and day 65 of 

gestation. The incidence of EPL in UK thoroughbreds is between 7-10% and is the biggest source of reproductive 

wastage. A 2014 economic report investigating thoroughbred breeding in this country showed the industry generates 

an annual revenue of £298,000,000.    The economic repercussions of pregnancy loss are, hence, of huge significance.  

Costs are incurred through necessary veterinary interventions and increases in management.  Additionally, seasonal 

drift in conception dates and, as a consequence, subsequent foaling dates has dramatic implications. The month of 

birth has a significant effect on a yearling’s value at the sales with youngsters born later in the year reaching 

significantly lower prices.  Foaling after the 1st April significantly decreases the probability of a mare producing a 

foal the following season and there is a high risk the mare will have a barren year or be forced to be rested.  To 

generate a positive financial return a mare must produce a live foal for a minimum of 6 out of 7 years and so any 

years lost due to seasonal drift secondary to pregnancy loss can have substantial repercussions on a mare’s economic 

viability.  

 

Despite the implications, very little is currently known about the pathologies associated with EPL and, hence, few 

treatment options are available.   A recent retrospective study showed a cause for loss was found in just 20% of cases.  

Through collaborations with the Thoroughbred Breeders Association, leading thoroughbred equine hospitals and 

the biggest producing stud farms in the UK, we are working to further our knowledge of this condition through 

undertaking a comprehensive epidemiological study with the ultimate aim to provide guidelines for management 

and treatment options to reduce the incidence of this condition. This would potentially provide the opportunity for 

animal medical manufacturers to develop novel treatment strategies to combat this condition whilst increased 

reproductive performance would dramatically enhance the profitability of broodmares and allow stud farms the 

opportunity to increase their profitability in what is a trying time for the industry. 

 

Increasing maternal age in women significantly increases the risk of suffering EPL and it has been shown 80% of 

these losses are due to chromosomal aberrations in the conceptus.  Broodmares may be maintained in the breeding 

population until their early twenties and, as they too have a higher risk of EPL as age increases, we may speculate 

chromosomal defects are at play. Previously, a lack of viable conceptal material and suitable methods for isolation 

and culture of these cells has prevented any progress into research in this area.  We have successfully developed a 

method to culture trophoblastic cells from failed pregnancies and are currently aiming to develop fluorescent in situ 

hybridisation techniques and microarrays to allow analysis of the genetic material.  This could lead to the 

development of a commercial genetic test for the analysis of failed pregnancies and, further to this, allow more 

considered approaches when choosing mare and stallion combinations to enhance genetic compatibility.   
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Title: Multidisciplinary approach for improving diagnosis and treatment of Spontaneous Canine Neuropathic Pain 

 

Neuropathic pain (NeP) has a profound impact on quality of life (QoL), behaviour and minimally responds to 

standard analgesic drugs. The research project aim is to identify clinical indicators to detect and quantify NeP in 

dogs in the form of a NeP scale and appropriate quantitative sensory testing (QST) to allow better identification and 

management of chronic NeP syndromes. Final validation of the NeP scale and QST protocol will be achieved by a 

therapeutic trial in which a drug reducing NeP will be administered and identification of circulating markers to 

predict response to treatment in dogs with NeP.  

 

Chiari-like malformation and Syringomyelia (CM/SM) is a common, debilitating disease in Cavalier King Charles 

Spaniels (CKCS), and very distressing for owners. The most consistent clinical sign is NeP, making this the ideal 

model for studying NeP in dogs and to translate results to improve QoL in humans with similar conditions. We are 

establishing QST reference values in healthy canine volunteers for comparison to those from dogs suffering NeP. 

This will be of great value to veterinary practitioners for objective assessment of pain. With a reliable tool to assess 

response to treatment, pharmaceutical companies developing new analgesic drugs will be able to evaluate efficacy 

in a more standard manner. The most recent advance in the growing area of biomarker discovery has been the 

development of transcriptomic profiling of the blood in rats; each animal is profiled along a time course allowing 

retrospective analysis of marker changes to enable prediction of future responders/non-responders to the disease as 

well as drug treatment. 

 

No therapeutic window for NeP control has been validated for the canine species and it appears there are subgroups 

of individuals which differ in their response. There is a need to evaluate variability in response to new drugs, and to 

establish predictors for a more personalised medicine, which reduces suffering in our canine patients. The project 

promotes a novel approach to treatment, furnishing veterinarians with better tools and understanding to address 

this condition and improve both dog and owner QoL. 

 

The project is anticipated to have substantial impact on: reliability of clinical assessment for better recognition and 

treatment of NeP in the individual dog, knowledge of pharmacokinetics and pharmacodynamics of candidate NeP 

drugs and identification of putative biomarkers predictive of NeP and treatment response. Overall this project will 

improve owners’ and dogs‘ welfare and QoL, with the potential future improvement of human patients QoL using 

this canine model of spontaneous NeP to understand mechanisms of pain. 
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Title: Characterisation of the interaction of classical swine fever viruses with tonsillar dendritic cells 

 

Classical swine fever (CSF) is a devastating disease that poses one of the greatest risks to the swine industry 

worldwide. While existing live attenuated vaccines are safe and efficacious, their implementation in the control of 

disease outbreaks is limited due to an inability to discriminate infection in vaccinated animals. There is therefore a 

requirement for the development of novel strategies to rapidly control CSF outbreaks and reduce the reliance on the 

current ‘stamping-out’ policy, which often has large scale economic and social consequences. The development of 

novel vaccines or other intervention strategies would be aided by an improved understanding of the immunology 

of CSFV infection. As for many other important pathogens of medical and veterinary importance, the tonsils are 

often the first site of replication for CSFV and the interaction of both attenuated and virulent CSFV with tonsillar 

dendritic cells (DC) are thought to be critical for the induction of robust immune responses, in the first case, and 

immune evasion/pathology, in the latter. The aim of this project is therefore to characterise the role of tonsillar DCs 

in CSFV infection by using different scientific approaches that could deliver impact on our society in several ways.  

 

Initial studies will characterise the DC populations that reside in the porcine tonsil. Functional and transcriptome 

analyses will be carried out to align these populations with those described in humans and mice. Improved 

knowledge of porcine DC subsets will be a significant advancement for porcine the immunology field and aid the 

implementation of the pig as valuable model for medical research. A novel tonsil explant model will be established 

that will facilitate the study of CSFV infection in the organ ex vivo. This model will lessen the need to conduct CSFV 

infection studies in pigs, with significant ethical and economic benefits. It will also serve as a useful system to study 

infection with other porcine pathogens. Using both the organ culture system and isolated tonsillar DC populations, 

we will identify the tonsillar DC populations that become infected with attenuated and virulent CSFV and their 

response in terms of phenotypic changes and cytokine production.  Transcriptome analysis will identify pathways 

that may represent targets for intervention strategies to abrogate CSFV infection. Future studies to assess the effect 

of either disrupting or enhancing the levels of components of such pathways would be beneficial to validate if the 

identified pathways can indeed be targeted to interrupt CSFV infection 

 

In order to maximise the impact of our findings, the results will be communicated in scientific journals and 

conferences. We will strive to publish/present in mainstream biomedical research journals and conferences to 

maximise the reach of our research to the scientific community. 

 

In summary, the present study will have scientific impact in the field of porcine immunology and virology, 

increasing our knowledge of porcine DCs and CSFV infection biology. This knowledge may serve as a basis to 

develop new approaches for CSFV control or treatment.  At the same time, the organ culture model developed may 

reduce the costs and related ethical conflicts incurred by infection studies in pigs.  
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Title: Estimation and monitoring of the frequency of important diseases and conditions of dairy cows in Great Britain 

 

Globally, the UK is the ninth largest milk producing country. Dairy farming forms an important part of the 

agricultural sector and an integral part of the UK agricultural production. A range of infectious diseases and 

metabolic conditions are known to have a critical impact on dairy cow health and welfare and on productivity. 

Therefore, in order to continue improving production efficiency, guide disease control efforts, and protect public 

health through production of safe food, accurate and up-to-date information on cattle health and welfare on a 

national basis is needed.  

 

The protection of animal and human health relies on effective disease surveillance. In the UK, various organisations, 

both private and public, are currently engaged in surveillance of animal health in general and dairy cattle health in 

particular; however there is no consolidated information on these activities. The use of existing data is often 

constrained by a lack of available information on type and quality of recorded data and often by a limited access to 

this information. Those responsible for decision making either at individual farm, regional or national level rely on 

good quality information on dairy cattle health being available. Therefore it is important that existing databases are 

evaluated to ensure that they fulfil their objectives, the quality of data is understood and so the potential of a 

recording system can be fulfilled.  

 

Considering a lack of consolidated information on dairy cattle health and production at national level, the overall 

aim of this project is to provide new information on dairy cattle disease surveillance carried out by both public and 

private organisations and to generate new tools that could inform and assist with the enhancement of existing disease 

surveillance strategies leading towards better control of animal health and welfare at national level.  

 

To achieve our aim, the conceptual framework has been developed based on: 1) formal evaluation of identified 

existing databases recording disease information from dairy cattle population using a set of pre-defined criteria; 2) 

estimation of the incidence and/or prevalence of diseases and conditions of dairy cows deemed to be important for 

the industry and farmers and for which no accurate or reliable estimates exist. This will be achieved through a 

national cross-sectional study of dairy cattle population in the UK; and 3) development of a simulation model that 

could be used to inform the design of future national surveys and to predict the ability of such surveys to identify 

changes in disease frequency over time. 

 

The generated outputs can be used to enhance the usefulness of the existing data and to provide the basis for their 

future integration at national level. Further, they will allow the dairy industry, farmers and policy makers to make 

evidence based decisions. 
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Title: Phenotypic Progression and Cardiac Remodeling in Feline Cardiomyopathies 

 

Author: Lois Wilkie 

Supervisors: Virginia Luis Fuentes, Ken Smith, David Brodbelt 

 

Cardiomyopathies are a group of diseases that affect the myocardium of the heart. Classification includes 

hypertrophic cardiomyopathy (HCM), restrictive cardiomyopathy (RCM), dilated cardiomyopathy (DCM), 

arrhythmogenic right ventricular cardiomyopathy (ARVC) and unclassified cardiomyopathy (UCM); with parallels 

being drawn between feline and human primary myocardial diseases. 1-5 However, there is no universally accepted 

classification scheme and a lack of consensus in diagnosis of feline cardiomyopathies.  

 

HCM is the most common cardiomyopathy in both humans and cats, defined as a hypertrophied, non-dilated left 

ventricle in absence of other systemic or cardiac disease capable of producing a similar degree of hypertrophy6  and 

is an important cause of morbidity and mortality. The phenotypic prevalence of HCM diagnosed by 

echocardiography has been reported as 8.2 - 31% in feline populations7-10, and the reported prevalence at post-mortem 

examination is 4.9%.11 HCM is a genetic disease, generally associated with mutations of the cardiac sarcomere in 

humans, and to date 2 sarcomere mutations have been identified in cats with HCM. It is usually inherited as an 

autosomal dominant trait with incomplete penetrance. RCM is poorly characterized, with wide phenotypic variation. 

Diagnosis of RCM is further complicated by the variable presence of left ventricular hypertrophy, which may result 

from remodelling, making differentiation between HCM and RCM difficult. There is also overlap between the feline 

diagnostic criteria for the end-stage form of HCM and RCM.   In human patients, some sarcomeric mutations have 

been associated with a mixed HCM/RCM phenotype.12-13 It is hypothesized that this may also occur in some cats.  

 

It has become increasingly evident that definitions of feline myocardial disease are applied inconsistently, and there 

is a clear need for standardization of diagnostic criteria. Defining these diseases requires an approach that 

incorporates clinical, echocardiographic and pathologic data.  Clear criteria for phenotypic characterization are 

necessary for future genomic studies, and it is essential that we understand the effect of time and age on phenotypic 

expression of feline cardiomyopathies. 

 

The aim of the project is to define the characteristic left ventricular morphology of feline HCM and RCM using 

echocardiographic and pathological criteria, with reference to change over time.  The overall hypotheses are 1) 

current echocardiographic and histopathological criteria for feline HCM and RCM overlap, and inter-observer 

agreement in classifying feline cardiomyopathy using these criteria is poor 2) left ventricular phenotype does not 

remain constant over time in cats affected with HCM and therefore 3) cats with an echocardiographic HCM 

phenotype may develop an RCM phenotype over time.  

 

This study in cats has the same strategic goals as the British Heart Foundation in establishing the natural history of 

HCM in a population model, and the research priorities in HCM of the working group of the National Heart Lung 

and Blood institute.  Feline HCM is very similar to human HCM, and has been acknowledged as an excellent model.   

Additionally, this study involves the public as an essential part of the study design, thereby spreading awareness of 

clinical veterinary research amongst members of the public as well as the veterinary profession.  
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and human non-Hodgkin lymphoma 
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Background: 

Lymphoma is a common canine tumour, the predominant subtype being diffuse large B cell lymphoma (DLBCL), 

which shares many characteristics with human DLBCL, therefore it may represent a suitable animal model. The 

ability to subvert and evade the immune system is a fundamental aspect of cancers progression. Regulatory cells, 

which prevent immune responses damaging the body’s own tissue, may be ‘hijacked’ by cancers, suppressing 

immune effectors and allowing cancer cells to escape elimination. Therapeutic manipulation of the immune system 

in cancer has so far yielded mixed results.  

 

Project: 

This project will characterise numbers, function and gene expression of regulatory cells in the blood and tumours of 

canine DLBCL patients and their effect on prognosis; thus helping assess their role in lymphoma progression, 

biomarker potential and opportunities for therapeutic manipulation. These findings will be compared to human data 

generated in Professor Gribben’s laboratory to assess the plausibility of adopting new treatment strategies from 

human lymphoma and the possible use of spontaneous canine DLBCL as a model for investigation of human disease 

and novel therapies. 

 

Impacts: 

Immediate clinical impacts will be generated through improved tumour characterisation and prognostic information 

provided as feedback to clinicians treating study participants. 

 

Longer term clinical impacts will likely rely on the establishment of clinical trials exploiting our findings, following 

their dissemination through human and veterinary immunological and oncological conferences and journals. 

Researchers in the field of human NHL would benefit from the provision of an outbred large animal model of 

spontaneous disease in patients sharing similar environmental conditions and a more similar genetic background to 

human patients than current rodent models. Shorter survival times would allow faster conclusion of clinical trials 

and fewer gold standard treatments for canine lymphoma would make trial of novel agents more ethically justifiable.  

Between the clinical services of the Queen Mother Hospital for Animals within the Royal Veterinary College, 

veterinary collaborators at North Downs Specialist Referrals and The Riddell-Swann Veterinary Cancer Centre at 

the University of Edinburgh, and the clinical research expertise in human lymphoma at Barts Cancer Institute in 

London, we are ideally poised to translate findings from these studies into clinical trials. 

 

The flow cytometric and molecular profiling of minimally invasive fine needle aspirate samples may in the medium 

term permit precise subtyping of the tumour and its immune cell populations without recourse to surgical biopsy, 

with its attendant risks and costs. 

 

Refinements in flow cytometric examination of tumour cells developed during this project will allow more extensive 

examination of lymphoma and its regulatory cell populations than currently provided commercially, with further 

refinements reducing labour and reagent costs.  The study findings would be anticipated to provide further 

patentable and marketable prognostic biomarkers/ tests. 

The project presents a valuable opportunity for training. Analysis of RNA sequencing data generated by this project 

will encourage development of new areas of bioinformatics expertise at the RVC. Mr Worrall will obtain training in 

diagnostic cytology and histopathology of canine and human lymphoma, multicolour flow cytometry, 

immunofluorescence microscopy, PCR and RNA sequencing analysis.  


