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Foreword 

 

Welcome to Postgraduate Research Day 2015.   

 

This is only the second time we’ve held such an event at the College and I’m sure that, like me, you’ll be looking 

forward to learning more about the diverse range of research projects our PhD students are undertaking, expertly 

supported by their supervisors.  We’ll be listening to final year students give overview talks of their thesis studies 

and viewing posters of work in progress presented by (primarily) those in their first year of study. 

 

I’d like to thank everyone who’ll be taking part, whether it’s as a presenter, session chair, poster judge, or member 

of the audience; without you there would be no Research Day.  That said particular thanks are due to the event 

organisers. The Researcher Association President and Vice-President, Drs Mazdak Salavati, and Rowena Packer, 

have done a great job in putting together the programme of talks and the book of abstracts.  The (outgoing) 

Postgraduate Student Presidents, Florence Albert-Davie and Marie Pereira, have played an important part in 

planning the day, and Lisa Shaw, our Research Degrees Officer has, as always, organised pretty much everyone and 

everything else. Thanks are also due to Tricia Latter, Head of Knowledge Transfer and Impact, for her role in judging 

the Impact Competition.  

 

I hope you all have a very enjoyable day. 

 

Fiona Cunningham 

Head of the RVC Graduate School 

May 2015 
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Schedule 

Time 
Session 1 (LT1) Session 2 (Council Room) 

Speaker Title Speaker Title 

9:00-
9:20 

Rowena Packer Opening 
Mazdak 
Salavati 

Opening 

9:20-
9:40 

Diamanto 
Mamuneas 

What makes a winning 
team? 

Andrea 
Pollard 

Mechanoadaptation of developing 
limbs: ‘shaking a leg’ 

9:40-
10:00 

Rosemary 
Naylor 

Influence of exercise and 
diet on muscle protein 

synthesis in horses 

Lucy 
Dorey 

Resistance of pig pathogens and 
commensals to antimicrobial 

drugs: mechanisms and avoidance 

10:00-
10:20 

Sophie Collins 

Encouraging and 
facilitating farmer use of 

welfare outcome 
measures in dairy cow 

welfare assessment 

Elaine 
Pegg 

Eimeria species parasites as novel 
anti-bacterial vaccine delivery 

vectors 

10:20-
10:40 

Ami Sawran 
Mining genomic data to 
reduce lameness in dairy 

cows 

Robert 
Rivera 

Surface displayed toxoids: 
potential for immunological 

control of Staphylococcal bovine 
mastitis 

Tea Break ( Light well Lower section 10:40-11:20) 

11:20-
11:40 

Bryony Jones 

The epidemiology and 
socio-economic impact of 
peste des petits ruminants 

in the Afar Region of 
Ethiopia 

Jihee 
Kim 

Evaluating pathogenesis in FKRP 
related muscular dystrophy 

11:40-
12:00 

Wendy  Beauvais 

Transmission dynamics of 
brucellosis in humans, 
livestock and wildlife: 

Implications for 
surveillance and control 

Kiran 
Shetty 

Improving vascular delivery of 
antisense oligonucleotides to 

striated muscle in vivo 

12:00-
12:20 

Abubakar 
Suleiman 

Epidemiology and socio-
economics of contagious 
bovine pleuropneumonia 

control in Nigeria 

Esther 
Bijsmans 

The Role of Vascular 
Pathophysiology in Feline 

Hypertensive Disease 

12:20-
12:40 

Imadidden 
Musallam 

Epidemiology and control 
of ruminant brucellosis in 

Jordan 

Robert 
Purcell 

Postprandial lipoproteins and 
human endothelial cell function: 

investigation of the  cellular 
actions of chylomicron-containing 
lipoprotein fractions isolated from 

humans consuming diets rich in 
marine or algal omega-3 

polyunsaturated fatty acids 
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12:40-
13:00 

Francesca 
Soutter 

Canine leishmaniosis: 
immunogenetics of 

response to infection and 
vaccination 

END 

13:00 END 

 

Poster session (13:30 – 15:30) 

Room Student Room Student 

Pod Alessandro FELDER F4 Line GREVE 

Pod Alex DRAPER F1C Lois WILKIE 

Pod Amber COLLINGS F1C Maud CARRON 

F4 Amy BARSTOW F4 Michele FRISON 

F1C Andrew KING F4 Olivia ANSTAETT 

Pod Atiyeh PEIRAVAN F4 Patrick SWEENEY 

F4 Christopher SCUDDER Pod Richard HARVEY 

F4 David MILLS F1C Sarah MACDONALD 

F4 Edward KNOWLES F4 Stavroula BITSI 

Pod Hannah EVANS F1C Suzanne MARTIN 

F1C Henk VAN DEN BROEK F1C Svetlana BUZDUGAN 

Pod Joana DAMAS F4 Victoria CROSSLEY 

F1C Katie BECKMANN   

Prize giving and Closing (16:15 onwards) 
Cheese and wine reception at Light well Lower section  
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What makes a winning team? 

Diamanto Mamuneas1, Andrew King2, Alan Wilson1 and Andrea Manica3 
 

1. Structure & Motion Lab, Royal Veterinary College, UK.  
2.  Swansea University, UK  

3.  University of Cambridge, UK 

 
Aggregations of animals are ubiquitous and benefit in a variety of ways from a social way of life. As humans we are 
familiar with some of these benefits. However, living in a group is also fraught with inconveniences. One of the 
most obvious of these is how to coordinate movement and avoid conflict with conspecifics. The emergence of highly 
synchronised movements among starling flocks or sardine shoals, beautiful and complex in similar ways, requires 
some kind of explanation. Using a range of methods from various fields including behaviour, learning and 
physiology, and two fish models; one highly studied and one rarely used in research, I set out to explore what simple 
factors at the individual level - such as 'personality' or even 'friendship' – might give rise to the often complex 
emergent properties of a shoal. Though much more research is required to fully answer the broad questions and 
apply the findings across species, some fascinating effects of both personality and other individual differences have 
become apparent. For instance  in the Three-spined Stickleback, male fish tend to be bolder and make more 
effective decisions. While among a species of Corydoras catfish, familiarity underpins shoaling preference and may 
dictate when the fish surface to breathe. The fruits of this, and related future work, will shed light on how these 
two species manage to take advantage of group-living and how they deal with the obvious problems. This is in itself 
a captivating subject. These are two remarkable species that are deeply fascinating in their own right. However the 
work does have applications further afield, with the potential promise of elucidating the underpinnings of more 
general emergent complexity – from the dynamics of human crowds to informing computer simulations - and 
eventually, applications in robotics. For me, one of the interesting but unexpected products of the work may be to 
illustrate the need to consider individual differences in a welfare and conservation context; with fish stocks under 
threat, we perhaps need to be thinking more about the implications of a given group's composition to long-term 
sustainability.   
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Mechanoadaptation of developing limbs: shaking a leg 

AS Pollard, B Charlton, I Maisonpierre, IM McGonnell, AA Pitsillides 

Comparative Biomedical Sciences, Royal Veterinary College, London, UK 

Limb shape, and hence function, plays a crucial role in the evolutionary struggle for existence.  The characteristic 
limb proportions of each species emerge during embryonic development. Limb bones form by endochondral 
ossification, during which a cartilage model of future skeletal elements is formed. The chondrocytes in these 
cartilage models undergo proliferation, maturation, hypertrophy and eventually calcification and death to be 
replaced by bone, to achieve their growth in length. During this process the skeleton is subject to forces resulting 
from embryonic muscular contraction.  There is evidence that this mechanical input is critical for longitudinal bone 
growth; embryo paralysis results in reduced limb length. This project explores the role of mechanical input in driving 
longitudinal growth and establishing limb proportions.  

We aimed to identify whether mechanosensitivity is always a feature of limb growth or whether it is acquired during 
development, how endochondral ossification processes are altered by removal of embryo movement, and whether 
there are specific genes associated with the acquisition of mechanosensitivity.  

Embryonic chickens were immobilised with a neuromuscular blocker for selected periods of development and their 
limb element lengths compared with controls. Measurements of growth plate cartilage zones were made from 
Toluidine blue stained sections. Proliferation and apoptosis were assessed by immunohistochemistry for markers 
of proliferation and TUNEL assay. The volumes of hypertrophic chondrocytes were measured by confocal 
microscopy. These measurements were repeated in crocodile embryos incubated at high (32°C) and low 
temperatures (28°C) and their motility monitored throughout development. An array to identify differences in 
transcriptional profile during developmental acquisition of mechanosensitivity in chickens is in progress. 

We have revealed that mechanosensitivity is acquired relatively late in development, at E13-14 in the chicken. 
Different limb elements are differentially affected by immobilisation, which may be associated with differences in 
their intrinsic growth rates. Progression from proliferation to hypertrophy is slowed and hypertrophic chondrocyte 
size is smaller, suggesting that these processes are driven by mechanics. In crocodiles, the frequency of embryo 
movement was decreased at the low temperature, limb proportions were modified and similar changes were 
observed in the growth cartilage, indicating that naturally occurring changes in temperature alter mechanically-
driven growth. 

These data that indicate environmental factors including temperature can alter vertebrate growth in ways that may 
be evolutionarily advantageous. By highlighting the crucial role served by embryo movement, we demonstrate a 
hitherto unknown mechanism by which genetic and extrinsic factors can be integrated during the emergence of 
skeletal anatomy. 
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The effect of amino acid supplementation and exercise on muscle protein synthesis in the horse 

R.J. Naylor, K. Smith,* D. Rankin*, V. Blake, P. Atherton* and R.J. Piercy 

Comparative Neuromuscular Diseases Laboratory, Royal Veterinary College, London. UK 

*University of Nottingham, Derby, UK. 

 

Muscle mass is an important determinant of performance in equine athletes. Furthermore, horses, like many other 

species, are prone to reduced muscle mass in various disease states.  Branched chain amino acid supplementation, with 

and without resistance exercise, increases muscle protein synthesis (MPS) in other species and ameliorates the negative 

effects of some of these disease processes. However despite many marketed products, there is little evidence of their 

efficacy. Consequently, a series of in vivo and in vitro experiments were conducted to evaluate the effect of a 

nutraceutical supplement that is marketed for increasing equine MPS.  

 

In vivo experiments  After establishing the pharmacokinetics of a stable isotope amino acid tracer (D5-phenylalanine; 

D5-Phe), 3 Thoroughbred geldings received an infusion of D5-Phe (loading dose 4.5 μmol/kg CRI 3.3 μmol/kg/hr) which 

enabled confirmation that a steady-state plasma enrichment was achieved. Thereafter, 9 adult Thoroughbred geldings 

underwent a 4-way cross-over study in a Latin square design, receiving either the supplement or no supplement at rest 

or immediately following treadmill exercise. Skeletal muscle biopsy samples were collected immediately, 2, and 4 hours 

later and the direct incorporation of D5-Phe into sequential muscle biopsies was quantified using GC-Pyrolysis-IRMS. 

Fractional synthetic rate will be compared between treatments at 0-2 hours and 2-4 hours using a repeated measures 

mixed model.  

 

In-vitro experiments An immortal equine myoblast cell-line was generated by stable transformation of a large T-

antigen (pNIT-TAG) transgene. Cells were treated with extracts of the supplement (dissolved in either methanol, water 

and water and methanol mixture) and incubated with media containing puromycin 1ug/ml. MPS was determined by 

measuring the direct incorporation of puromycin into cells via western blotting.  

 

Conclusions Measurement of the incorporation of D5-Phe into muscle samples enables the direct measurement of 

MPS in-vivo in the horse and will be a useful method in future studies in this species. The unique immortal equine 

myoblast cell-line is a valuable tool for performing simultaneous in-vitro studies that will reduce the future use of 

animals in research and permit evaluation of interventions that may not be possible or ethical in-vivo. Both techniques 

will facilitate future work evaluating the training and nutritional regimes that are optimal for improving muscle condition 

in horses; they will also facilitate study of the effect of disease processes on muscle metabolism in the horse, alongside 

potential therapeutic strategies. 

 

±This work was generously funded by Boehringer Ingelheim. 
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Resistance of pig pathogens and commensals to antimicrobial drugs: mechanisms and avoidance 

L.Dorey1 , S.Hobson2 , T.Kirby2 , L.Good1 , Z.Cheng1 , P.Lees1 

1 The Royal Veterinary College, Hawkshead Campus, Hatfield, Herts., AL9 7TA, United Kingdom 

2 Norbrook Laboratories Ltd, Newry, County Down, BT356QQ, Northern Ireland (UK) 

Porcine pneumonia, which is caused by mycoplasmal and bacterial microbes, is associated with major welfare 
concerns and economic losses. Extensive veterinary use of antimicrobial drugs has led to the emergence of 
resistance, on a scale which potentially threatens their effective use. For most antimicrobial drugs used to treat 
porcine pneumonias, dose schedules were established many years ago, based on in vitro minimum inhibitory 
concentration (MIC) data and pharmacokinetic profiles, followed by efficacy studies in disease models and clinical 
trials. However, increased concern on the development of antimicrobial resistance provides new impetus to review 
dosage schedules. The objective of this project, was to minimize the emergence and spread of resistance to 
antimicrobial drugs, in porcine bacterial pathogens, by establishing dosage schedules that optimize bacterial kill, 
and, by determining the mechanisms through which resistance arise.  

This study incorporated six isolates of each of two major species causing respiratory disease (Actinobacillus 
pleuropneumoniae  and Pasteurella multocida). For the selected isolates, pharmacokinetic-pharmacodynamic (PK-
PD) integration and modelling data was generated by determining the pharmacokinetics and pharmacodynamics 
of three drugs commonly used to treat porcine pneumonia in piglets; marbofloxacin, florfenicol and oxytetracycline. 
Antibacterial properties were established by measuring in vitro the MIC, minimum bactericidal concentration (MBC) 
and time kill data, the latter using multiples of MIC.  These determinations were made in two matrices; (1) a CLSI 
recommended artificial broth and (2) porcine serum. Additionally, to challenge the accuracy of the traditional and 
internationally used CLSI guidelines, five sets of overlapping doubling dilutions were used in determining MIC. These 
pharmacodynamic indices were used as an indicator of potency for the inhibition of growth, 3 and 4 log10 kill in the 
time-kill studies.  From the shapes of the time kill curves, type of killing action was established.  

Results demonstrate the importance of using a more biologically relevant media in the determination of 
susceptibility. For example, oxytetracycline had much higher MICs in serum compared to CAMHB, based on 
geometric mean ratios. P.multocida serum : broth MIC ratio was 22:1 but the finding was species specific as it was 
significantly less for A. pleuropneumoniae with a ratio of 1.19:1. These data are relevant to the design of optimal 
dose schedules. Monte Carlo simulations will be undertaken, using pharmacokinetic and pharmacodynamic data, 
together with literature data on MIC distributions, which will predict optimal doses for each organism at each level 
of growth inhibition. 
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Encouraging and Facilitating Farmer Use of Welfare Outcome Measures in Dairy Cow Welfare Assessment 

 
Sophie Collins1, Charlotte C. Burn1, Jacqueline M. Cardwell1, & Nick J. Bell1 

 
1 Royal Veterinary College, Hertfordshire, UK. 

 
The UK dairy industry is working to incorporate welfare outcome measures into on-farm welfare assessments. 
These measures are regarded as the most valid indicators of welfare and, therefore, best able to deliver both 
welfare assurance for consumers and a robust evidence-based means of improving UK dairy cow welfare moving 
forwards. The present project aims to maximise these benefits by encouraging and facilitating UK dairy farmer use 
of welfare outcome measures.  The objectives of the project were to better understand dairy farmer attitudes and 
behaviour related to welfare/welfare outcome assessment; to investigate the relationship between farmer 
participation in welfare outcome assessment and the welfare/production/profitability performance of their herds; 
and, finally, to explore a possible approach to improving the feasibility of undertaking welfare outcome assessments 
on farm – which involved using multivariate analyses to determine which (if any) of the different individual welfare 
outcome measures provide the best overall assessment of welfare. The project required a multi-disciplinary 
approach incorporating farmer and vet focus groups, a questionnaire survey of 278 farmers and vets, and a cross-
sectional study of 51 UK dairy farms – which included comprehensive on-farm welfare assessments, farmer 
interviews and acquisition of farm profitability data from the DairyCo Milkbench+ database. The on-farm welfare 
assessments featured around 100 different welfare outcome measures related to different aspects of cow 
production, health and behaviour. Preliminary analyses indicate that dairy farmers have a positive attitude towards 
animal welfare and welfare outcome assessment. Farmers reported regularly using a wide range of welfare 
outcome measures, although these assessments tend to be relatively informal in nature. Encouraging the use of 
more formal assessments will likely require the removal of key barriers, such as a lack of time to record and review 
assessment results most effectively. Initial analysis suggests that the prevalence of lameness, as well as measures 
of herd ‘demeanour’ – which are considered to offer an insight into the cows’ emotional state – may provide a 
useful overall summary of welfare; although further validation of this will be required. On-farm welfare outcome 
assessments are considered a key tool in delivering improved UK dairy cow welfare and consumer assurance moving 
forwards. The present project has increased our understanding of how UK dairy farmers can be best encouraged, 
engaged and supported in using welfare outcome measures on their farms in the future – for the benefit of the UK 
dairy herd, wider dairy industry and the general public.  
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Identification of novel promoter regions to optimise the expression of foreign genes in Eimeria species 

parasites 

 
Elaine Pegg, Virginia Marugan-Hernandez, Sarah Macdonald, Keith Redhead*, Colin Crouch*, Ian Tarpey*, Michael Francis*, 

Damer Blake, Fiona Tomley. 
The Royal Veterinary College, University of London, Hawkshead Lane, North Mymms, AL9 7TA, UK;  

* MSD Animal Health, Walton Manor, Milton Keynes, MK7 7AJ, UK 
 
 
Eimeria tenella is an apicomplexan parasite of great importance to the poultry industry where it is a leading cause 
of coccidiosis in chickens. The disease costs the industry an estimated US$3 billion globally every year. 
Stable lines of transgenic Eimeria have potential to act as vaccine delivery vectors, as illustrated using candidate 
vaccine antigens targeting pathogens such as Campylobacter jejuni (Clark et al., 2012 Vaccine). Existing transfection 
constructs utilise E. tenella Actin endogenous regulatory sequences to promote expression of foreign coding 
sequences. However, recent transcriptome data (Reid et al., 2014 Genome Research) have associated the EtActin 
promoter with a low level of transcription, suggesting suboptimal transgene expression in current constructs. 
Promoter optimisation may increase transgene expression and induce a more effective immune response following 
infection in the chicken. 
Here, we have predicted nine putative promoter regions using E. tenella genome and transcriptome datasets which 
show high or medium levels of transcription and tested their capacity to support fluorescent reporter transgene 
expression in a transient transfection system. Two of the candidates were found to support equal or superior 
expression to the EtActin promoter, one at a level comparable with the E. tenella Microneme Protein 1 promoter, 
known to support a high level of gene expression. Furthermore, we have investigated the minimal functional length 
of the two promoter regions and predict both are functional throughout the lifecycle of the parasite. These findings 
can be used to improve the E. tenella transgene expression system for the production of stably transfected 
parasites.   
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Determining the association between medial-lateral claw imbalance and visual lameness score in Holstein 

Friesian dairy cattle 

 
A. V. Sawran, G. E. Pollott, C. Wathes and R.Weller 

 Royal Veterinary College, UK 
Introduction  
Early, consistent detection of lameness is paramount. Mobility scoring, whilst effective, is time consuming and 
possibly subjective (Channon et al., 2009), hence the need for an early indicator of lameness susceptibility with a 
view to proactive treatment, or removal of stock from the breeding herd. Heel height is related to dorsal wall length 
and foot angle, and these in turn associated with walking ability (Boelling and Pollott, 1998).  The aim of this study 
is to combine this information with conclusions from Nuss and Paulus, (2006), who describe size asymmetry in 
medial and lateral hind claws, to determine whether the claw disparity is associated with lameness. 
Method 
A 1,150 head herd of Holstein Friesian dairy cattle were observed over two milkings on a 60-point rotary parlour. 
Animals were mobility scored coming off the parlour using the DairyCo (0-3) scoring system. Whilst on the parlour, 
photographs were taken from the plantar and lateral aspects of the right hindfeet to facilitate measurements of 
medial and lateral heel height, width, dorsal wall length and foot angle.  Animal data and linear type scores were 
compared using mixed model analysis to determine any links between measurements, linear type scores and 
mobility score. 
Results  

Table 1. Mixed model analysis summary for Visual Lameness Score (VLS) and foot measurements 
(*** = P  < 0.001 ** = P <0.05). 

 
Measuremen
t 

Mean S D Parity Loco Mam DIM  FA TL 

Mob 
HHD 

0.64 
41.7 

0.74 
39.6 

*** 
*** 

** 
- 

** 
** 

*** 
** 

** 
** 

- 
*** 

 
Mob: Mobility score, RLSV: Rear leg side view, Loco: linear type locomotion score, Mam: Mammary score, DIM: days in milk, 
FA: Foot angle, TL: Toe (dorsal wall) length, HHD: heel height disparity 
Conclusion  
Strong associations were seen between mobility score and parity, days in milk and foot angle, as well as with linear 
type scores for locomotion and mammary classification. This supports findings that animals tend towards medial-
lateral claw imbalance with age. Heel height disparity showed significant association with foot angle and toe length, 
as well as mammary scores. Animals with large udders may force undue pressure onto the lateral claws to cause 
this disparity, leading to lameness.  
Implications  
This research aims to benefit dairy cow welfare and ensure prolonged soundness by finding new indicators of 
potential lameness without disrupting farm routine. Further research includes comparing existing data to genomic 
information to determine whether there are genomic indicators of lameness susceptibility. 
 
References 
Boelling, D. & Pollott, G. E. 1998.. Livestock Production Science, 54, 193-203. 
Channon, A. J., A. M. Walker, et al. (2009). Veterinary Record 164(13): 388-392. 
DairyCo. 2007. DairyCo mobility score. DairyCo, Kenilworth, UK. 
NUSS, K., N. PAULUS (2006): Vet. J. 172, 284-292 
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Surface displayed toxoids: potential for immunological control of Staphylococcal bovine mastitis 

Rob Rivera, Prof. Andrew N. Rycroft, Prof. Dirk Werling 

Pathology and Pathogen Biology Department, Royal Veterinary College, UK 

 

Bovine mastitis is an economically important disease in the dairy industry, costing £125 million a year in the UK 
alone. Staphylococcus aureus is the most prevalent mastitis causing organism globally and can cause both chronic 
and acute disease. Due to the limited success of commercial vaccines and increased antibacterial resistance, there 
is an urgent need to find new ways to prevent staphylococcal bovine mastitis. Historically, vaccine formulations in 
clinical trials used bacterin and toxoid combinations, with dextran sulphate as an adjuvant, in an attempt to induce 
a strong IgG2 response and the corresponding neutrophil influx into the udder. More recent research has 
highlighted other aspects of the bovine immune system, such as IgA, that could be harnessed to combat S. aureus 
infection. For this reason a vaccine was designed which used a strain of the yeast Saccharomyces cerevisiae to 
express three toxoids from S. aureus. The toxins (alpha toxin, beta toxin and toxic shock syndrome toxin-1) were 
chosen due to their vital role during bacterial invasion of the mammary gland and subsequent damage to the 
epithelial lining, allowing successful colonisation. Each toxin gene was cloned into Escherichia coli and expressed as 
a recombinant protein. These were tested by hemolysis and lymphocyte proliferation assays to confirm that they 
had the same properties as S. aureus derived toxin. Two loss of function mutations were introduced into each toxin 
gene during de novo synthesis to create toxoids which had lost all activity. Mouse and rabbit antiserum was raised, 
using the toxoids, which was able to neutralise the recombinant toxins in vitro. All three toxoid genes were 
transformed into S. cerevisiae strain EBY 100. The yeast were then induced to express the toxoids on their surface. 
A clinical trial in dairy cows is planned at the end of May to test the efficacy of the vaccine in preventing bovine 
staphylococcal mastitis. The potential benefits of this project are predominantly economical in nature as it will 
reduce the costs to the farmers, and provide a source of income to the pharmaceutical industry. Improved welfare 
for dairy cattle is another important aspect of the project. Finally, an opportunity for comparative research relevant 
to human infection by S. aureus is available should the vaccine prove successful. 
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Sheep and goat production, dynamics and movements in the pastoralist Afar Region of Ethiopia: a mixed 

methods study 

Bryony Jones1 , Dirk Pfeiffer1 , Katherine Homewood2 

1. Royal Veterinary College, UK 
2. University College London, UK 

 

Background: Pastoralist areas of Ethiopia have faced repeated droughts in the last few decades, causing famine and 
loss of livelihood. One approach to increasing pastoralist resilience is control of small ruminant diseases, such as 
peste des petits ruminants (PPR) and sheep and goat pox, but there is limited data from such areas to inform disease 
control strategies.  

Objective: The aim of this study was to describe small ruminant management and movements, concepts of disease, 
and prevalent disease problems in the Afar Region of Ethiopia.  

Methods: The study was conducted from Sept 2013 to Nov 2014 in two purposively-selected villages. Both 
quantitative and qualitative methods were applied. In different seasons, semi-structured and informal interviews, 
including participatory tools, were carried out with 40 households, as well as observation of management practices, 
clinical examinations, and flock ageing. Weekly questionnaires were used to record animals entering and leaving 
the flocks. Interview transcripts and field notes are being analysed by thematic analysis, and quantitative analysis 
of flock age and dynamics data is being conducted.  

Results: Some preliminary results on small ruminant management and movements will be presented. Sheep and 
goats were herded and housed together, but separately from cattle, camels and donkeys. The median flock size 
was 74 animals (range 26-262), of which 66% were goats (range 34-100%). Approximately 33% of each flock was 
aged less than 1 year, 33% was aged 1-4 years, and 33% was older than 4 years. The flocks were moved daily for 
communal grazing and water. Animals were sold throughout the year, with occasional purchases, slaughter, and 
gifts to relatives and friends. Flocks migrated away from the village for part of the year for better grazing or water 
access, where they came into contact with flocks from other areas. If rainfall was good in the home area, flocks 
migrated into the area. Migration was unpredictable due to rainfall variability and localisation. Morbidity and 
mortality were high due to predation and disease, and varied by season.  

Conclusions: Flock turnover is high, but productive females are kept for up to 9 years. There is high contact between 
flocks within the village and with neighbouring areas, with implications for disease transmission.  

Impact statement: This study provides information to support a new project of the national veterinary services and 
the United Nations Food and Agriculture Organisation that aims to control small ruminant diseases to strengthen 
resilience in pastoralist areas of Ethiopia. 
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Dystroglycan glycosylation and secondary myogenesis  

Jihee Kim and Sue Brown 

 Royal Veterinary College, London UK 

 

The defective glycosylation of α-dystroglycan is associated with a group of muscular dystrophies collectively 
referred to as the secondary dystroglycanopathies.  Fukutin related protein (FKRP) mutations are one of the most 
common underlying causes.  In view of the pivotal role of α-dystroglycan in basement membrane deposition we 
sought to determine if myogenesis was perturbed in mouse models of FKRP related dystrophy.  

Aim I – To determine whether a reduction in α-dystroglycan glycosylation resulted in a reduction of fibre size 
/number.  

Aim II – To determine if restoration of FKRP in the brain influenced the muscle phenotype which would be relevant 
to patients with muscle and brain involvement at the severe end of the clinical spectrum. 

Aim III – To evaluate a role of FKRP during muscle differentiation in vitro using conditional FKRP knock out cells 
since the function of FKRP is unclear.  

To test the first hypothesis, FKRPKD (FKRP knock-down) mice were analysed and these mice clearly showed a marked 
reduction in α-dystroglycan glycosylation and laminin binding relative to wild type by embryonic day 15.5.  Whilst 
primary myogenesis was not altered, the number of Pax7 positive satellite cells in the FKRPKD tibialis anterior was 
significantly reduced, which could potentially alter subsequent muscle growth and/or the ability of the muscle to 
regenerate.   

At E15.5 cluster size (primary and secondary/tertiary myotubes enclosed within a single basement membrane) 
showed a significant decrease in the FKRPKD TA relative to wild type and myoblasts isolated from the limb muscle 
of these mice at E15.5 also showed a marked reduction in their ability to form myotubes in vitro, suggesting a defect 
in the ability to form secondary and tertiary myotubes.   

FKRPMD mice where FKRP expression was restored in brain showed a substantial variation in α-dystroglycan 
glycosylation and an increase in laminin α2 relative to the FKRPKD mice.  These results suggest that the expression 
of laminin α2 may have been influenced by the restored FKRP expression in brain.       

Although evaluation of the role of FKRP during muscle differentiation is still on-going, assessing other extracellular 
matrix properties between FKRP knock-out, reduced FKRP expression (FKRPKD) and wild type will give us insight of 
understanding of the FKRP function as well as an effective therapy for the patient in future. 
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Brucellosis in Kazakhstan: historical context, current epidemiological situation and future implications. 

 
Wendy Beauvais, Richard Kock, Javier Guitian 

Royal Veterinary College, London. 
Background 
Brucellosis—a bacterial zoonosis with a high public health and economic impact—is said to have re-emerged in ex-
USSR countries. Vaccination and test-and-slaughter of livestock are the main control options available - but success 
has been limited in many cases. Brucellosis has been prioritized by the Ministry of Agriculture (MoA) of Kazakhstan, 
a country the size of Western Europe that relies heavily on subsistence farming. Over 120 million livestock blood 
samples have been tested as part of on-going test-and-slaughter, however there are no recent seroprevalence 
estimates in the English-language peer-reviewed literature and the MoA is considering a policy change to 
vaccination. 
 
Aim 
The aims of this study were to understand the historical context for brucellosis policy in Kazakhstan, the current 
epidemiological situation and the implications for future policies. 
 
Methods 
A literature review was conducted to describe historical brucellosis policies and livestock systems in Kazakhstan.  
Official data on test-and-slaughter, human incidence and possible explanatory factors were explored using 
mapping, Moran’s I and spatial regression modelling. Finally, a field study was conducted to estimate the 
seroprevalence of brucellosis in livestock in Otar district, in southern Kazakhstan. Two-hundred-and-ten milk 
samples were collected and tested for Brucella antibody using an indirect ELISA. True individual and household 
seroprevalences were estimated taking into account uncertainties arising from sampling and test characteristics.  
 
Results 
The review suggested brucellosis was highly endemic during the Soviet period, possibly having re-emerged during 
agricultural intensification. The official human incidence of brucellosis remains high, particularly amongst 15-17 
year olds in rural southern areas (42.5 cases per 100,000, Zhambyl province 2012; 95% confidence interval 23.8 – 
70.1). Human incidence was highly correlated with small ruminant density (p=0.003). Test-and-slaughter results 
suggested a low seroprevalence (0.1% of small ruminants, 2012), and no spatial correlation with human incidence 
(p>0.2). From our field data, it was estimated that 56% of small ruminants and 13% of cows in Otar were 
seropositive, and that 86% of smallholders sampled had at least one seropositive animal (credibility interval 77-
96%). These results conflict with the official brucellosis results for Otar in 2013: 0% cows and 1.7% of small 
ruminants were reported seropositive. 
  
Conclusions 
Brucellosis is highly in endemic, particularly in southern Kazakhstan. The official test-and-slaughter results may be 
systematically under-estimating seroprevalence in livestock. Randomly-sampled sero-surveys are needed. 
Vaccination and public awareness programs should be considered.  
Impact 
The results support the revision of the control policy in Kazakhstan for brucellosis, a disease with a high public 
health and economic impact.  
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Improving the delivery of antisense oligonucleotides to striated muscles in vivo to induce exon skipping and 

dystrophin production to treat DMD 

Shetty KP, Cappellari O, Wells DJ 

Neuromuscular Group, Department of Comparative Biomedical Sciences, Royal Veterinary College, University of London, NW1 
0TU, UK 

kshetty@rvc.ac.uk 

Duchenne muscular dystrophy (DMD) is a severe muscle wasting, recessive X-linked disorder which affects ~1 in 
3500 males, and arises due to abnormalities in the dystrophin gene. The ‘gold standard’ of care is the use of 
Prednisolone, a corticosteroid which decreases inflammation in the muscle, but there is a pressing need for new 
therapies. Dystrophin plays a vital role in preventing contraction-induced damage to the sarcolemma caused by the 
mechanical stresses imposed on it. DMD patients have little to no dystrophin; the muscle pathology shows 
extensive fibrosis, and the muscle area is substituted with connective tissue and fat cells. The M23D 
phosphorodiamidate morpholino oligomer (PMO) has been shown to induce exon skipping in the mdx mouse (an 
animal model for DMD), which corrects the reading frame, leading to the assembly of a shorter, yet functional 
protein. One major disadvantage of the PMO is its poor uptake by the muscles when administered systemically. 
Therefore, a hypothesis tested was, improving blood flow to the muscles and increasing blood vessel permeability 
would aid in the delivery of the PMO to the muscle fibres, leading to improved dystrophin production. A number of 
vasodilatory and permeability increasing reagents were tested in combination with PMO, such as VEGF, Tadalafil 
and a mixture of Cremophor EL with DMSO. A short bout of exercise was also added to the Tadalafil study, as 
exercise is needed to see the effects of Tadalafil on vasodilation. It was found that a single intravenous injection of 
PMO followed by 10 minutes of exercise on a treadmill, greatly improved the delivery of PMO as assessed by the 
number of dystrophin positive fibres in the quadriceps. In addition, the possible mechanism of improved PMO 
delivery is currently being investigated with the use of flat treadmill running exercise, eccentric exercise, tattoo ink 
perfusions, and Evan’s blue dye. There are indications that running the mice downhill could lead to tears in the 
sarcolemma, which would allow greater delivery of the PMO into the muscle. The possible translational aspects of 
this research into the clinic are promising; the PMO has been tested in humans with no side effects, and if the PMO 
can be combined with exercise instead of other drugs -the combination of which could lead to side effects-, it 
therefore makes it easier to administer to children. If a single injection is able to restore such immense amounts of 
dystrophin, it is clearly much more beneficial than injecting young boys multiple times in multiple muscles in a short 
period. In conclusion, aiming to improve the delivery of the PMO with a single injection given perhaps 3 times a 
year to children, for a disease which has no current treatment is a very stimulating thought.  
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Epidemiology and socio-economics of contagious bovine pleuropneumonia control in Nigeria 

Abubakar Suleiman  , Elizabeth Jackson   and Jonathan Rushton   

Veterinary Epidemiology Economics and Public Health Group, Royal Veterinary College 

 

Background: Contagious bovine pleuropneumonia (CBPP) is a major disease affecting productivity of Nigerian 
cattle. Disease losses and control costs are borne by farmers because of limited public funding to CBPP control and 
more generally to the livestock sector. For these people, cattle are an integral part of their lives, playing a crucial 
role in maintaining human nutrition, livelihoods and socio-cultural balance. There was limited understanding of the 
farm-level response to CBPP and how it impacted on national CBPP programmes. The research investigated factors 
influencing farm-level CBPP control, with the aim of identifying cost effective to support CBPP management in the 
country. The project had the following objectives: 

1. To rank production constraints relative to animal health and CBPP in particular. 
2. To assess farmers’ motivations to implement CBPP management programmes. 
3. To assess role of marketing practises on spread of CBPP. 
4. To estimate CBPP impacts on farmers’ households and benefits of proposed interventions. 

Methods: Data were collected via participatory methods with focus groups; semi structured interviews with 
community representatives and animal health officers and market appraisals and formal surveys on livestock 
markets and households respectively. Where appropriate secondary population and production systems data were 
also collected. 

Results: Farmers perceived greater importance of natural resource constraints and rustling problems relative to 
disease. With regards diseases, trypansomiasis, foot and mouth disease and fascioliasis were considered more 
important than CBPP. Disposal of sick animals through market places; weak biosecurity and disease surveillance 
along trade routes were main factors contributing to CBPP spread. Risky marketing practises undermined 
competitiveness and eliminated incentives to improve cattle health. Descriptive analysis showed that majority of 
pastoralists placed responsibility of disease management on governments and a quarter accepted financial 
responsibilities for herd health. 

Conclusion and Impact: Farmers perceived CBPP as minor production issue because they manage losses through 
sales of sick animals which place a risk on other farms. Farmers do not also realise that better health through 
improved disease management would improve productivity. The former response to disease could be a rational 
private response which is detrimental to society; and the latter indicates limited access to animal health knowledge 
and technologies. Addressing these areas requires a public response through provision of better access to 
information to provide a positive externality and through technologies to control disease to avoid a negative 
externality. In combination this would be a powerful means of addressing emerging food security problems. 
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Feline hypertension: predictors of disease and effectiveness of treatment 

ES Bijsmans, RE Jepson,  HM Syme  and J Elliott  

Royal Veterinary College, London, UK 

Hypertension is a common diagnosis in cats with chronic kidney disease (CKD). Up to 30% of older cats suffer from 
CKD, one fifth of which have hypertension when their CKD is diagnosed. Increased blood pressure (BP) can damage 
organs with a rich arterial/arteriolar supply (target organs) and have devastating consequences, like blindness. Early 
diagnosis and effective treatment can reduce the risk of target organ damage (TOD) and possibly improve the cat’s 
quality of life (QoL). Amlodipine is the antihypertensive treatment currently recommended for hypertensive cats.  

The aims of this project were to (i) investigate risk factors for development of hypertension, (ii)  identify biomarkers 
that can aid in diagnosis of hypertension, and (iii) determine  if these markers and QoL change with effective 
antihypertensive treatment. 

A database containing longitudinal clinical and biochemical data for over 3000 cats was used to investigate the 
effect of ageing on BP and risk factors for the development of hypertension. Putative mediators (nitric oxide (NO) 
metabolites) and biomarkers (NT-proBNP, cTnI, VEGF) of hypertension were measured, both before and after 
treatment. The plasma concentrations of amlodipine were measured in cats with variable clinical responses to 
treatment. Lastly, a cat-specific QoL questionnaire was developed and validated.  

As has been noted in human subjects, BP in cats was found to increase with age. CKD increased the risk of 
developing hypertension. Markers of systemic NO production were not significantly associated with BP or 
hypertension. NT-proBNP was found to be a biomarker of TOD, and decreased with effective amlodipine treatment. 
Cats that require a higher dose of amlodipine have higher blood pressure at diagnosis. Cats with CKD do not have 
a lower QoL score than healthy older cats and prospective collection of QoL questionnaires in hypertensive cats is 
currently in progress. 

Frequent BP measurements should become standard practice, targeted on ageing cats and those with CKD. NT-
proBNP may aid in the diagnosis of hypertension and assessment of the efficacy of treatment. Cats with a higher 
BP at diagnosis may require a higher dose of amlodipine. Currently, 18% of UK households own at least one cat. 
The results from this study will not only benefit cats through facilitating early diagnosis and effective treatment, 
but may also aid in decreasing the emotional impact of this disease on their owners.  
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Epidemiology and control of ruminant brucellosis in Jordan 

 
Imadidden I. Musallama, Mahmoud N. Abo-Shehadab and Javier Guitiana. 

a Veterinary Epidemiology, Economics and Public Health Group, Department of Production and Population Health, The Royal 
Veterinary College, University of London, North Mymms, Hertfordshire AL9 7TA, UK 

b Faculty of Epidemiology and Population Health, London School of Hygiene and Tropical Medicine, Keppel Street, 
Bloomsbury, London WC1E 7HT, UK.  

Background and main objectives: 
Brucellosis is a neglected zoonosis that remains endemic in many countries including Jordan despite attempts for 
its control. Reliable estimates of its frequency in humans and ruminants are scarce in Jordan. Such frequency 
estimates are necessary data required to estimate the burden of disease and inform the implementation of suitable 
control strategies especially in low income countries. This project is aiming to provide reliable estimates for the 
frequency of brucellosis in different ruminant subpopulations and humans and to simulate the impact of different 
control strategies on the prevalence of the disease in ruminants.  
 
Methods: 
The work of this project has been scheduled into three stages. Stage 1: a cross-sectional study was carried out in 
Jordan to: i) estimate the true seroprevalence, identify risk factors and investigate the spatial distribution of 
brucellosis in at cattle herds and small ruminant flock levels, and ii) assess knowledge, attitudes and practices of 
livestock owners regarding brucellosis. Stage 2: human serum samples from those submitted for diagnostic 
purposes to the central medical laboratory in Amman were selected and tested to estimate the incidence of human 
brucellosis in Jordan. Biological samples were collected from abortion cases and tested for identification and 
molecular characterisation of Brucella spp during stage 2. Using data generated in the first two phases of the 
project, in the third models that have been developed to simulate Brucella transmission  in Egypt will be adapted 
to the Jordanian scenario and used to simulate the likely impact of different control strategies on the frequency of 
the infection in ruminants.  
 
Results:  
The true seroprevalence of brucellosis was estimated at 19% (95% CI: 11, 25) and 34% (95% CI: 28, 40) in cattle 
herds and small ruminant, respectively. The northern governorates had the highest seroprevalence values. There 
is a high risk for occupational exposure to brucellosis due to different practices carried out by livestock owners. 
Brucella melitensis biovar 3 was the frequently isolated species in Jordan. The estimated incidence of human 
brucellosis was 125.64 (95% CI: 68.5 – 197.5) case/100,000 population. 
 
Conclusions: 
Ruminant brucellosis is endemic at a high level in different regions and among small and large ruminants in Jordan. 
The reported human incidence values are among the highest worldwide.  
 
Impact statement: 
It is expected that the results of this PhD will inform the Jordanian Veterinary and Public Health Services regarding 
the best brucellosis control strategies that should be adapted in Jordan.  
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Acute consumption of EPA and/or DHA with a high-fat meal generates lipoproteins and enzymatic-derived 

mediators that have cyto-protective and anti-inflammatory effects in cultured endothelial cells 

Robert Purcell1, Sally H Latham1, Ashton Faulkner1, Alexandra Kendall2, Anna Nicolaou2, Wendy L Hall3 & Caroline PD 
Wheeler-Jones1 

1Royal Veterinary College, UK; 2University of Manchester, UK; 3King’s College London, UK.  

Aims: Elevated non-fasting triglyceride (TAG) concentrations are a risk factor for the development of cardiovascular 
disease and although supplementation with the omega-3 fatty acids EPA and DHA provides protection, the 
mechanistic basis for these actions remains elusive. Broadly, the aims of this project were: (i) to isolate postprandial 
TAG-rich lipoproteins (TRLs) enriched in omega-3 fatty acids from humans and to establish their actions on cultured 
endothelial cells in vitro, and (ii)  to explore the oxygenated fatty acid metabolite profile of postprandial plasma to 
identify key mediators present after the acute consumption of EPA and/or DHA and to investigate their functional 
effects on endothelial cells.  

Methods: TRLs were isolated from healthy male volunteers who had consumed a high-fat breakfast, in which either 
fish oil (EPA + DHA) or algal oil (DHA only) was incorporated into a MUFA-rich control meal. Human aortic 
endothelial cells (HAECs) were exposed to TRLs under basal or TNFα-stimulated conditions and changes in gene and 
protein expression examined. Targeted lipidomics was used to quantify the levels of oxygenated metabolites in 
postprandial plasma, and endothelial cells were exposed to candidate mediators to explore their actions on cell 
function. 

Results: TRLs enriched in either EPA+DHA or DHA only, induced expression of the cyto-protective heme-oxygenase-
1 (HO-1) in HAECs, whilst TRLs isolated after all three meals reduced TNFα-induced VCAM-1 expression. The 
oxygenated metabolite profiles of postprandial plasma were dependent on the fatty acid composition of the test 
meal, with the EPA and DHA metabolites 18-HEPE and 17-HDHA identified as potential key mediators. Both 17-
HDHA and 18-HEPE, and their downstream metabolites resolvin (Rv) D1 and E1, induced capillary-like tube 
formation by human endothelial cells, indicating RvE1- and RvD1-induced tube formation was dependent on 
activation of their G protein-coupled receptors ChemR23 and ALX/FPR2, respectively. These mediators also reduced 
endothelial apoptosis and inhibited TNFα-induced VCAM-1 expression, as well as increasing the expression of HO-
1, highlighting their importance as specialised vasculo-protective pro-resolving mediators.    

Conclusions: The incorporation of EPA and/or DHA into a high-fat meal generates TRLs and oxygenated metabolites 
that are both cyto-protective and anti-inflammatory in endothelial cells; actions which could account for the 
beneficial effects observed following omega-3 supplementation. Future research should aim to consolidate these 
findings both in in vitro and in vivo settings, with the aim of developing novel nutraceuticals compounds to limit the 
vascular wall dysfunction which contributes to cardiovascular disease. 
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Canine leishmaniosis: Immunogenetics of response to infection and vaccination 

Francesca Soutter a, Laia Solano-Gallego b, Susanna Martorell c Brian Catchpole a 

a Department of Pathology and Pathogen Biology, Royal Veterinary College, North Mymms, Hertfordshire, AL9 7TA, UK 

b Departament de Medicina i Cirurgia Animal, Facultat de Veterinaria, Universitat Autònoma de Barcelona, Barcelona, Spain 

c Zoetis Manufacturing & Research Spain S.L., La Vall de Bianya, Spain 

Canine leishmaniosis is a zoonotic disease, caused by the protozoan parasite Leishmania infantum transmitted by 
a phlebotomine sand-fly vector. Canine leishmaniosis is endemic in several countries of the Mediterranean basin 
and is an emerging disease in the UK. Both innate and adaptive immune responses are important for detection and 
destruction of the parasite and cell mediated immunity appears to be crucial for controlling parasite numbers in 
the host and determining the outcome of infection.  Few studies have investigated genetic factors associated with 
susceptibility to canine leishmaniosis but some breeds  appear to be relatively resistant to infection. 

The aim of this project was to test the hypotheses that canine immune response genes are associated with 
susceptibility and resistance to L. infantum infection and that these genes might similarly determine the response 
to vaccination against leishmaniosis. 

A candidate gene approach was used to select single nucleotide polymorphisms (SNPs) within innate and adaptive 
immune response genes.  A Sequenom™ SNP array examining 112 SNPs was used to genotype dogs naturally 
infected with L. infantum, and breed matched control dogs.  Beagles experimentally infected with L. infantum that 
were part of ongoing vaccine trials were also genotyped. 

Significant differences in allele frequency (p<0.05) were observed in TLR3 SNPs in a cohort of “sick” naturally 
infected Beagles (n=26) compared with an infected but clinically healthy control group (n=27) observed over a two 
year study.  However, there was no significant difference in allele frequencies within the selected genes in a larger 
case control study examining 73 clinical leishmania cases and 124 breed matched controls, presenting to veterinary 
clinics in endemic regions.  Genotyping of experimentally infected dogs is ongoing. 

This suggests that TLR3 polymorphisms might be associated with susceptibility to L. infantum within the Beagle 
breed.  However, these polymorphisms did not appear to be associated with L. infantum in the case-control study, 
which examined multiple breeds presenting to veterinary clinical practice.  The difference between the results in 
the two groups could be due to low sample size or as a result of imprecise phenotyping of clinical cases and controls 
due to lack of follow up.  Further work is needed in a larger cohort of dogs to determine whether TLR3 
polymorphisms are associated with the outcome of infection with L. infantum.  Identification of polymorphisms 
associated with infection outcome could result in new targets for vaccination development and facilitate new 
prevention and treatment strategies for susceptible dogs within the population. 
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Assessing the need and feasibility for a calicivirus component in calf diarrhoea vaccines 

Olivia Anstaett 
 
Abstract: 
 
Neonatal calf diarrhoea (CD) 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 CD.  Historically, the 
most common pathogens detected during outbreaks were bovine rotavirus, bovine coronavirus, Clostridium perfringens, 
Escherichia coli, Salmonella spp. and Cryptosporidium parvum, the first four of which are included in the main CD vaccines on 
the market.  The current preventative strategy for infectious CD is through dam vaccination, protecting the calf through intake 
of colostrum.  Recently, caliciviruses, including bovine norovirus and nebovirus have been detected in diarrheic calves during 
outbreaks.  With the discovery of these emerging viral pathogens associated with diarrheic calves, examination of these as 
potential etiological agents in the calf diarrhoea disease complex warrants further investigation. 
 
This work aims to produce virus like particles (VLPs) of the nebovirus capsid protein (VP1) using a baculovirus expression vector 
system.  Using the VLPs, improved diagnostic tests will be developed which will contribute to a better understanding of 
prevalence and distribution of the virus.  Long term, these VLPs will be added as a component in calf diarrhoea vaccines.  To 
date, VLP production has been difficult.  Multiple constructs have been examined for VLP production including truncated 
versions of the VP1 capsid protein, Spodoptera frugiperda codon optimised VP1, co-infection of VP1 and VP2 constructs and 
chimeric virus constructs with other calicivirus capsids known to form VLPs.  Expression of these constructs has also been 
examined in a mammalian cell expression system (HEK).  Electron microscopy results indicate VLPs have not been produced.  
Though structures resembling VLPs are visible, they heterogenous and of inconsistent size and shape, lacking clear calicivirus 
symmetry and structure.  Western blot results with a nebovirus hyperimmune serum show protein production, though at low 
levels.  Work on nebovirus VLP production is ongoing. 
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Shock absorption and load distribution in horses on hard surfaces 

Amy Barstow 
 
Supervisors: Dr-Ing Thilo Pfau and Professor Renate Weller 
 
Abstract: 
 
There is a current interest in the effect of bespoke equestrian exercise surfaces upon equine locomotion and injury. However, 
many horses do not have access to specialist surfaces and a significant number are ridden on hard surfaces (e.g. roads). It is 
known that repetitive exercise on a hard surface can result in damage to articular cartilage and subchondral bone which can 
lead to lameness. Lameness is an important welfare consideration in addition to being costly to horse owners.  
 
This study aims to investigate shock during foot-ground impact, including how different shoeing and hoof packing materials 
may modify shock. It is hypothesised that the most deformable materials will provide the greatest shock absorption.  
 
Non-invasive, limb mounted accelerometers will be used to measure the amplitude and frequency distribution of 3D 
acceleration (shock) at foot-ground impact, during walk and trot exercise on hard surfaces. Prior to live horse studies, ex –vivo 
investigations will explore the relationship between acceleration measured at distal limb bone and skin sites. This will guide 
our interpretation of measurements taken from live horses, where only skin-mounted accelerometers will be used. Initial 
investigation will also consider the effect of limb-mounted accelerometers on horse movement symmetry through the use of 
multiple body mounted Inertial Measurement Units (XSENS). 
 
Further investigations will explore a cohort of working horses’ exposure to shock from roadwork by coupling accelerometer 
data with activity monitors (Actigraph) and global positioning software (GPS), preceded first by validation of the activity 
monitor. 
 
Expanding our knowledge of the effect of different shoeing materials on shock dissipation will provide us with evidence-based 
shoeing options, not only for horses who carry out road work, but for managing horses with distal limb pain that may be 
ameliorated by improving their shock absorption capacity.  
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Disease Risk Analysis and Disease Risk Management for Avian Reintroduction Projects 

 
Katie Beckmann 
 
Authors: Katie Beckmann1,2,3, Ruth Cromie2, Anthony W Sainsbury3, Richard Kock1 

 

1The Royal Veterinary College, Hawkshead Lane, North Mymms, Hatfield, Hertfordshire, AL9 7TA 

2Wildfowl & Wetlands Trust, Slimbridge, Gloucestershire, GL2 7BT 
3Institute of Zoology, Zoological Society of London, Regent’s Park, London, NW1 4RY 

 
Abstract: 
 
Local or global extinctions of wildlife populations are leading to ambitious interventions for wildlife conservation, such as 
reintroductions. Reintroductions have had relatively low success rates to date, and further research into their limitations, 
methods and management is needed in order to improve conservation outcomes. Disease is one of the potential constraints 
on successful reintroduction. Guidelines for disease risk analysis (DRA) and health management for reintroduction of specific 
taxonomic groups would be beneficial, to build on existing, overarching guidelines. This PhD project (2014–2020) is using two 
UK reintroduction projects – for the Eurasian crane (Grus grus) and corncrake (Crex crex) – as case studies by which to review, 
and further develop, DRA and health management strategies for avian reintroductions.  
 
The project comprises: 
 
1. A literature review, to identify the DRA methods employed for avian reintroduction projects to date and significant disease 
issues encountered; 
 
2. Risk factor analyses, to determine whether husbandry and bird-related factors have affected a) the survival of corncrake 
chicks to the point of release, and b) the incidence of specific non-infectious disease conditions (in corncrakes and cranes); 
 
3. A retrospective critical review of the DRA conducted for crane reintroduction, to determine whether, and how, DRA strategy 
might be improved; 
 
4. In light of the above results, the development of avian-specific DRA and health management guidelines for reintroductions. 
 
Preliminary results show that both infectious and non-infectious disease conditions have been significant threats in crane and 
corncrake reintroduction pathways. Husbandry modifications were required during the course of both projects to reduce the 
prevalence of non-infectious diseases. Strict biosecurity measures and prophylactic medication successfully prevented 
infectious disease outbreaks during captive rearing for crane reintroduction. Disease threats (including those related to 
husbandry) need to be factored into project planning at an early stage, in order to maximise animal health, welfare, and 
reintroduction success. 
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Mechanisms of Inflammation-Associated Insulin Resistance in Skeletal Muscle 

Stavroula Bitsi 

Abstract: 

 
Obesity results in the development of insulin resistance (IR) in skeletal muscle, a necessary prerequisite for the development 
of type 2 diabetes. Recent studies have shown that infiltration of muscle with macrophages is a component of this phenotype 
and saturated fatty acids can induce IR in muscle cells through macrophage activation. Pro-inflammatory cytokines have been 
identified as a possible link between inflammation and the development of IR but attention has also been drawn to the 
contribution of non-protein components. 
 
My PhD project aims to further investigate how fatty acid treatments alter cytokine secretion profile by macrophages and exert 
differential effects on insulin sensitivity in myotubes, and to look into the contribution of other immune cells such as 
neutrophils and molecules apart from cytokines, e.g. the chemotactic eicosanoid leukotriene B4. 
 
So far, data obtained by a preliminary study showed that treatment of J774 macrophages with the saturated fatty acid 
palmitate and combined treatment with palmitate and the unsaturated palmitoleate led to differential secretion of cytokines 
compared to control treatment. J774 cells were treated with palmitate (PA-CM), palmitoleate and palmitate (PA+PO-CM) or 
vehicle (n=4) and conditioned media (CM) were tested for cytokine expression using an antibody array. Interestingly, PA-CM 
contained significantly lower concentration of pro-inflammatory CXCL16, MCP-1, and PF4, but also reduced anti-inflammatory 
sTNFRI. PA+PO-CM treatment significantly reduced pro-inflammatory MCP-5, MIP-1 alpha and MIP-2 secretion. 
 
The observed differences in selected cytokines of interest will be verified and further studies will examine the effect of 
inhibiting/overexpressing these cytokines in vivo. Moreover, future work will involve lipidomic analysis of CM to identify lipids 
that may mediate the effects of inflammatory cell infiltration on muscle insulin sensitivity. Finally, in vitro models of neutrophils 
will be employed to investigate their role in cross-talk between macrophages and myotubes. 
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Determining and explaining poultry slaughterhouse condemnation – a holistic approach 

Svetlana Buzdugan 
 
Abstract: 
 
Poultry is a popular choice of meat, representing 49% of all meat consumed in the UK. In 2013, 900 million broiler chickens 
were produced in the UK, but approximately 1.29% were condemned at post-mortem inspection. Condemnation takes place 
during meat inspection at the slaughterhouse and is a process by which whole carcasses or their parts are declared unsuitable 
for human consumption. 
 
Carcass assessment and condemnation is designed to safeguard public health and provide quality control during slaughter and 
processing. Conditions identifiable during post-mortem inspection are regarded as good tools for the surveillance and 
monitoring of disease outbreaks and animal welfare issues, and provide a routine evaluation point for assessment of animal 
welfare during the harvesting and transporting of birds. However, the process of condemnation is based on visual inspection 
by multiple staff at each abattoir. As a consequence condemnation can be subjective, with potential for misclassification of 
carcasses including false positives and negatives. The condemnation process is therefore of interest from both a public health 
and an industrial perspective, since errors have the potential to either expose the consumer to risk, or reduce the efficiency of 
production. Aside from the financial losses to the producer and economy as a whole caused by condemnation, the implications 
for sustainability and overall food security should not be ignored.  
 
Conditions underlying poultry condemnation are linked aetiologically to multiple factors at different stages of the production 
chain. A large-scale epidemiological study will be used to identify risk factors, establish links with specific condemnation 
classifications and define the relative impact of each production stage on the eventual condemnation rate. These results, 
combined with economic analysis, will be used to determine cost-effective intervention strategies to address poultry 
slaughterhouse condemnation. 
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Campylobacter contamination and control in the poultry meat food systems of Nairobi, Kenya 

Author: Maud Carron 
PhD Supervisors: Barbara Häsler, Jonathan Rushton, Eric Fèvre, Sarah O’Brien 
 
Abstract: 
 
Research on livestock food systems in developing countries remains limited. Enhancing our understanding of this rapidly 
evolving context is needed in order to investigate the epidemiology of zoonoses in these systems and to identify their inherent 
sustainability potentials and public health risks. Campylobacter is a leading cause of bacterial food-borne disease in developed 
countries, with handling and consumption of poultry meat identified as major risk factors for Campylobacter-induced enteric 
disease. Data regarding the organism’s presence, disease risk factors and impacts in developing countries is scarce. 
 
This study aims to better understand the epidemiology of Campylobacter in the poultry meat food systems of Nairobi and 
related public health risks. The approach consists in using a value chain framework to characterise the complex and diverse 
broiler and indigenous chicken meat systems of Nairobi, and use this socio-economic grid for determining Campylobacter 
distribution, strain patterns in the chains and existing risk factors. 
 
Existing questionnaire and focus group data on key stakeholders’ activities allowed visual mapping of product flows and 
stakeholder interactions, as well as an initial descriptive analysis of the Nairobi poultry meat system. Ten chain profiles (“or 
industry segments”) characterising the production-retailing continuum were identified. For each profile, the types of 
stakeholders operating were characterized. People, animal and products flows and interactions were described and mapped, 
as well as the main food safety risks in the chains.  
 
Next steps of the project will involve performing a semi-quantitative risk assessment of selected profiles and sampling for 
Campylobacter along these chains. Culture and molecular typing (qPCR and PorA typing) will be performed on poultry, human 
and environmental samples to determine the prevalence and strain type distribution of Campylobacter along each chain, thus 
providing attribution information (increasing our understanding of flows, sources of Campylobacter and contamination points) 
and informing potential areas for intervention. 
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3D kinematics of walking locomotion in the red-legged running frog (Kassina maculata) 

Authors: Amber J Collings, Laura B Porro, Christopher T Richards 
 
Abstract: 
 
Frogs possess unique morphology which is considered to be specialised for jumping. In spite of these specialisations, Kassina 
maculata walks and runs in addition to jumping. Given their elongated hindlimbs and relatively short, stiff spines (both typical 
for anurans), it is not understood how this species is able to walk/run effectively. High speed video from three views was 
collected to study the 3D kinematics of walking. Twelve external skin markers, placed on the right hindlimb and body, were 
used to track limb segment motion with respect to the plane of the body. 38 trials were recorded (2-10 trials from 8 frogs). The 
animals used alternating left and right forelimb and hindlimb pairs at speeds varying from 1.57-3.73 snout-vent lengths s-1. 
Preliminary analysis suggests hindlimb motion is not restricted to a single plane. In addition to protraction and retraction in 
the frontal plane, rotation of the skin markers and limb surfaces suggest movement in multiple planes throughout the stance-
swing cycle. This could either be a consequence of internal rotations of the limb segments or pitching and rolling motions of 
the body or a combination of both. Furthermore, the foot also rotates in multiple planes; the dorsal surface initially faces 
dorsally then progresses to face cranially, then medially throughout the limb cycle. Further work will address whether the 
described complex hindlimb motion is necessary to compensate for the morphology of the limbs and spine. 
 
  



PG Research Day 20th May 2015   

THE ROYAL VETERINARY COLLEGE   32 

Hyperthyroidism: A Preventable Epidemic? 

Authors: Victoria Crossley, Rob Fowkes, Jonathan Elliott and Hattie Syme  
 
Abstract: 
 
Hyperthyroidism affects up to 10% of geriatric cats and is associated with increased mortality and may reduce quality of life.  
Certain purebreds are at reduced risk of developing hyperthyroidism.  It was hypothesised that this breed-effect is associated 
with colourpoint phenotype.  Colourpoint colouration results from a mutation in tyrosinase, which limits production of melanin 
from tyrosine.  Tyrosine is essential for thyroid hormone production and a protective effect may result from relatively greater 
tyrosine availability. 
 
This retrospective, epidemiological, case-control database study of 2844 cats, ≥10 years from a referral hospital aimed to 
investigate: Firstly, if colourpoint colouration was associated with reduced risk of hyperthyroidism in different breeds and 
secondly, if pigmentation, indicated by coat colour, was related to risk of hyperthyroidism in domestic short/longhairs. 
 
Breeds with an exclusively colourpoint phenotype were significantly less likely to be hyperthyroid than breeds that were not 
exclusively colourpoint (χ2 = 23.74 p<0.0001 OR = 0.07 95% CI 0.02-0.29).  Multivariable logistic regression was used to 
investigate the effect of breed, colourpoint phenotype and sex on development of hyperthyroidism in breeds that were not 
exclusively colourpoint. Persian cats (OR 0.17 95% CI 0.05-0.55) and male gender (OR 0.72 95% CI 0.6-0.92) were significantly 
associated with decreased risk of hyperthyroidism (p<0.05).  Multivariable logistic regression to investigate the effect of coat 
colour and sex in domestic short/longhairs showed only male gender as significant (OR 0.75 95% CI 0.6-0.95). 
 
The results of this study suggest although a significantly lower proportion of exclusively colourpoint breeds were hyperthyroid 
than breeds that were not exclusively colourpoint, colourpoint phenotype may not fully account for the protective effect in 
other purebreds such as Persians.  Reliance on owner-reported data may have led to misclassification and underreporting of 
colourpoint colouration. Further research into the impact of colourpoint phenotype and the protective effect of breed and 
gender is warranted. 
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Towards the construction of avian chromosome assemblies 

Authors: Damas J1, Farré M1, O’Connor RE2, Lithgow PE2, Romanov MN2, Li C3,4, Griffin DK2, Larkin DM1 
 
1Department of Comparative Biomedical Sciences, Royal Veterinary College 
2School of Biosciences, University of Kent 
3China National GeneBank, BGI-Shenzhen, China 
4Centre for GeoGenetics, Natural History Museum of Denmark, University of Copenhagen, Denmark 

 
Abstract: 
 
The emergence of the next-generation sequencing (NGS) technologies made sequencing an animal genome a routine 
procedure, leading to a substantial increase in the number of available genome sequences. However, due to the lack of 
available genetic or physical maps for most de novo sequenced species these genomes are not assembled at the chromosome-
level, what blocks the access to their full informative power. In attempt to overcome this problem Kim et al. developed the 
reference-assisted chromosome assembly (RACA) algorithm. This algorithm uses both raw sequencing data and comparative 
genome information to merge scaffolds into long predicted chromosome fragments (PCFs) for a de novo sequenced species, 
not requiring the existence of genetic or physical maps. Using a combination of bioinformatics (RACA) and wet-lab (FISH and 
PCR) approaches we are reconstructing the most likely chromosome organisation for 18 avian species sequenced by the Avian 
Phylogenomics Project and already assembled to relatively high scaffold N50 (>2 Mbp). Initially we estimated the optimal RACA 
parameters for bird chromosome reconstructions and assessed RACA reliability for avian genomes using duck and budgerigar 
super-scaffolds, assembled with the support from physical maps. RACA revealed to be a reliable method to reconstruct bird 
chromosomes as shown by the 83% consistency with duck RH map and 74% with budgerigar optical map, when proper 
parameters are selected to distinguish chimeric scaffolds from scaffolds containing lineage-specific evolutionary breakpoints. 
The obtained chromosome predictions present an average of 91% reduction in the number of assembly fragments and 3-14 
fold increase of the assembly N50. The distinction of real lineage-specific evolutionary breakpoints from chimeric joints is 
essential for an accurate chromosome reconstruction and is being carried out using PCR or FISH. The final RACA reconstructions 
will be made publicly available on our Evolution Highway comparative chromosome browser 
http://evolutionhighway.ncsa.uiuc.edu/birds/. Having nearly complete chromosome-level assemblies for these 18 bird species, 
together with the already available avian chromosome-level assemblies, will open the door to the study of chromosome 
evolution and the role of chromosome rearrangements in adaptation and phenotypic diversity of birds and other vertebrates. 
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Genetic Risk Analysis of Recurrent Laryngeal Neuropathy in Horses 
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Abstract: 
 
Reason for the study: Recurrent Laryngeal Neuropathy (RLN) is a highly prevalent, idiopathic neurodegenerative disease of 
horses that causes severe exercise intolerance during high speed exercise. Weakened laryngeal intrinsic musculature produces 
impedance to inspiratory airflow. Since a hereditary component is suspected this research is aimed at investigating genetic risk 
factors in RLN. 
 
Hypothesis: Risk and/or protective alleles associated with RLN will be identified through a genome wide association study 
(GWAS), whole genome sequencing (WGS), and/or a candidate gene approach. 
 
Methods: A GWAS was performed on genomic DNA from Belgian Draught Horses (BDH); cases (n=39; severe RLN) and 
subclinical controls (n=21) using the Illumina Equine SNP50 BeadChip. The genomic sharing threshold was >0.25 and quality 
control/data pruning was performed in PLINK. Haplotype association was performed using the Haplo.stats package and areas 
of associated identified. From the WGS (6x coverage; 4 cases (2 BDH, 2 Clydesdales) and 4 controls (2 BDH, 2 Clydesdales)) 
variance was called with Haplotype Caller (GATK) and Unified Genotyper. The predicted effect of each single nucleotide 
polymorphism (SNP) and their relative abundance in cases and controls was investigated (SnpEff, SnpSift Case Control, 
Annovar). SNPs within loci identified from the GWAS were further examined. Candidate genes (n=49), associated with human 
and canine peripheral neuropathies, were manually investigated for possible mutations. Subsequently, any SNPs were further 
investigated within a separate cohort of cases/controls using PCR, and a restriction fragment length polymorphism (RFLP) assay 
and Sanger sequencing. 
 
Results: The following SNPs were most associated with RLN in the GWAS: ECA3.91784157 (p=7.96x10-6) and ECA3.94418288 
(p=4.57x10-5) although they did not reach genome wide significance (p=2.05x10-6 after Bonferroni correction). Haplotype 
association from ECA3.91352673-110131522 revealed significant association between a span of 5 SNPs (p values; 0.0036-
0.0041). However, no consistent genotypic differences between cases and controls could be identified within this haplotype 
(WGS data), or across the remainder of the genome. Genotypic variance in candidate genes identified a SNP 
(c.2821C>T/p.L941F) in exon 29 of ARHGEF10, present only in cases on WGS. The SNP was present in 2/17 of cases (homozygous 
n=2/heterozygous n=2), and in 5/35 controls (homozygous n=1/heterozygous n=4) in the separate cohort which included 
Clydesdales (n=26) and Thoroughbreds (n=16); the SNP was not present in any TB horses. No statistically significant difference 
was noted in the mutation frequency between cases and controls (P>0.05). 
 
Conclusions: Further techniques are needed to unravel the genetic risk factors associated with RLN. 
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Can dead reckoning techniques improve temporal resolution of measurements from tracking collars? 

Hannah Evans 
 
Abstract: 
 
Tracking collars typically use GPS modules to provide measurements of position and speed of an animal. GPS localisation carries 
a high power requirement, therefore the frequency of GPS fixes is often restricted by the requirement for collars deployed on 
wild animals to last for months or years. 
 
MEMS (microelectromechanical systems) sensors such as accelerometers and magnetometers operate at much lower power, 
allowing more frequent measurements to be made. 
 
Here, we investigate how data from these MEMS sensors may be used to determine an animal’s position and speed and hence 
dead-reckon a path without the use of GPS localisation - allowing improved temporal resolution between infrequent GPS fixes 
and therefore more accurate calculations of daily energetics costs.  
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Using DUNE PDELab, a flexible finite element software package, in interdisciplinary biomechanics research 

Alessandro Felder 
 
Abstract: 
 
Computational simulation has established itself as an essential tool in biomechanical research in recent decades. The finite 
element method, in particular, has complemented the field's knowledge about blood flow, muscular dynamics and bone 
mechanics. Several software packages can be used to carry out these studies, and differ with regards to speed, flexibility, 
specificity, hardware- and software prerequisites, and required programming expertise. 
 
The free, C++-based, open-source DUNE PDELab, while requiring some programming expertise, has a number of advantages 
for collaborative research. Its liberal license allows code to be published as transparent research methods or to be closed and 
used in commercial products, suitable for collaborations with industrial partners. Furthermore, being closely tied to the 
mathematical formulation of the governing physical law, it can and has been applied to a range of problems from various 
scientific disciplines, thus enabling interdisciplinary work. It also permits to exploit a number of existing numerics and 
parallelisation libraries, effortlessly adding competitive speed and efficiency. Finally, low-level access to the code gives freedom 
to incorporate new ideas without limitations. 
 
We demonstrate these advantages in practice with sample simulations that use PDELab from our research at the intersection 
of comparative zoology, bone research and computational design of efficient architectural structures. We implemented a 
computational model to simulate stiffness loss and recovery in bone, which combines a linear elasticity approach with Weibull 
analysis, a volume-dependent probabilistic theory that takes material imperfections into account. The same code could have 
applications in finding structurally efficient, and thus sustainable, architectural shapes at different scales. 
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TSPO acts an adaptor of the Pink-Parkin pathway in a cell model of PD 

Authors: Michele Frison, Federico Turkheimer, Michelangelo Campanella 
 
Abstract: 
 
Translocator Protein (TSPO), also formerly known as Peripheral Benzodiazepine Receptor, is a nuclear encoded protein residing 
on the outer mitochondrial membrane1. It is commonly known in the field of biomedical imaging as it is used to trace 
neuroinflammation preclinically, a property which allows early in vivo non-invasive detection of Central Nervous System 
dysfunction, including neurodegeneration2. The main function of TSPO is to regulate the transport of cholesterol into the 
mitochondria, a key step in steroidogenesis3. However, it has been linked to a variety of different processes, including cell 
survival and Ca2+ signalling1. It is also worth noting that TSPO is found severely upregulated in different 
cancers4. 
 
Recently, TSPO was linked with mitochondria-targeted autophagy as it was shown to impair 
autophagosome formation on mitochondria and Parkin-mediated ubiquitination via a 
Reactive Oxygen Species-dependent mechanism5. Following this study, we decided to investigate the role of the protein in 
disease model with impaired mitophagy. Parkinson’s disease (PD) is generally characterized by defective mitophagy in neuronal 
cells along with damage to the mitochondria6. 
 
Consequently, we chose a neuronal cell line, SH-SY5Y, and induced mitochondrial damage with 1-Methyl-4-pyridinium (MPP+), 
a Complex I inhibitor. To simulate conditions more relevant to PD pathology, we used chronic doses of MPP+. In our 
experiments we have found MPP+ to induce PARK2-mediated mitophagy, which is consequently blocked by TSPO via 
impairment of mitochondrial membrane depolarisation. TSPO was also found to be upregulated downstream of ERK1/2 
activation. Furthermore, TSPO has been demonstrated to regulate oxidative stress levels by allowing or inhibiting the diffusion 
of ROS across the mitochondrial membranes, possibly by controlling the opening of the Voltage Dependent Anion Channel. 
 
This work introduces TSPO in the study of Parkinson’s disease from a cellular biology standpoint and strengthens the hypothesis 
of it being a regulator of mitophagy as an adaptor of the PINK-Parkin pathway. 
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Back movement in sound horses trotting in hand and on the lunge 

Authors: Line Greve*1, Thilo Pfau1, Sue Dyson*  
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Abstract: 
 
Reasons for performing study: Lameness negatively affects the welfare of horses; it often coexists with back pain. The 
mechanisms linking the two are not well understood. Lungeing is commonly used in lameness examinations. The severity of 
lameness can vary among trotting in straight lines and in circles to the left or right. It is important to recognise normal circle-
induced changes in limb and back movement in non-lame horses in order to correctly identify changes which reflect pain. 
Objectives: To document back movement in subjectively sound horses comparing straight lines with circles on left and right 
reins; to relate these observations to the objectively determined symmetry/asymmetry of hind limb gait. Methods: Fourteen 
non-lame horses were trotted in straight lines and lunged on a 10 meter diameter circle on left and right reins and inertial 
sensor data collected along the length of the back, on top of the pelvis and at the left and right hips (tubera coxae). Data were 
processed using published methods [1]. Results: The greatest movement amplitude in the vertical direction occurred at the 
middle of the back. Circles induced symmetric asymmetry between the left and the right reins in the movement amplitudes of 
the hips and the back. There was a significant association between the difference in movement amplitudes of the hips and the 
difference in the amplitudes of the movement of the back between the first and second halves of the stride. Greater circle-
induced upward movement of left hip during the right hindlimb stance was associated with greater circle–induced asymmetry 
of the two oscillations of the back during one stride. Conclusions: Moving on a circle induces measurable changes in back 
movement compared with moving in straight lines, associated with alterations in the hind limb gait.  
 
[1] Pfau, T., Witte, T.H. and Wilson, A.M. (2005) A method for deriving displacement data during cyclical movement using an 
inertial sensor. J. expl. Biol. 208, 2503- 2514. 
 
1. Ethical Animal Research: The study was approved by the Ethical Review Committee of the Animal Health Trust. 
2. Competing Interests: Not applicable 
3. Sources of Funding: RVC PhD funding of Line Greve  
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Determining speed, track and acceleration of free running animals from a low cost UAS platform 

Richard Harvey 
 
Abstract: 
 
The RVC’s wildlife collars provide fine grain position and speed data, but how do we track an animal that is not wearing a collar? 
Unmanned aircraft systems (UASs), frequently referred to as drones, have become more common and affordable. With 
consumer drones ready to fly ‘off the shelf’, with little modification, they are a promising and novel solution to this problem. 
However, there are challenges. Camera payload capacity is small, the UAS does not always remain in a fixed position even 
under autopilot control (due to GPS position noise) and the platform orientation changes due to stabilisation of position. Using 
a commercial DJI Phantom 2 UAS and GPS surveyed ground control points we evaluate a new method to calculate GPS position, 
speed and acceleration form a free running, un-collared animal in the field of view of the camera.' 
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Replacing rodent models for investigating the influence of the microbiota upon innate immune responses and 

resistance to pathogens 

Andrew King 
 
Abstract: 
 
The intestinal microbiota has been implicated in a range of conditions in which inflammation plays a role including 
inflammatory bowel disease and obesity. Presence of a microbiota is also important for normal development of the immune 
system. I aim to develop a zebrafish larvae model to investigate how the microbiota influences protective immunity against 
infection.  
 
I will characterise the immune system of germfree and conventional larvae by histology and qPCR and their ability to resist a 
systemic bacterial Streptococcus iniae infection. Further studies will investigate whether probiotic treatment alters resistance 
to S. iniae challenge. Live imaging will allow the investigation of the interactions between the immune cells and S. iniae, taking 
advantage of the transparent nature of zebrafish larvae. Currently my work is focused upon initial generation of germfree 
larvae by sterilisation post-spawning, based on a published protocol (1).  

 

Use of pyrrolidone-iodine complex (PVP-I, 0.01% free iodine) caused high larval mortality rates, while bacterial culture revealed 
inconsistent microbial growth inhibition. However, glutaraldehyde (0.4µg/ml) was not detrimental to zebrafish viability and 
displayed distinct antimicrobial activity. 16S rDNA PCR data indicated that both treatments reduced bacterial load, but neither 
eliminated all bacteria. 
 
Bacterial culture may provide false negatives, while 16s PCR may provide false positives. Currently the PCR experiments are 
being repeated with reagents free of bacterial DNA to eliminate these as a source of contamination. qPCR will also be 
performed to robustly confirm germfree status. As the zebrafish immune system and gut structure is similar to mammals, 
establishing this model to investigate the influence of the microbiota on the immune system will allow for further work that 
may be translated to other species, fish or mammalian.  
 
1. Pham LN, Kanther M, Semova I, Rawls JF. Methods for generating and colonizing gnotobiotic zebrafish. Nat Protoc. 
2008;3(12):1862-75. 
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Predisposition to laminitis: a prospective study to evaluate metabolic alterations and management practices 

Edward Knowles 
 
Abstract: 
 
Background 
Laminitis is a common and serious disease of Equidae. The aetiology is unclear but appears multifactorial and numerous risk 
factors have been proposed.  In the UK the most significant risk factors are believed to be metabolic and in particular the 
interactions between obesity, insulin dysregulation, pituitary dysfunction and diet/ lifestyle [1].  There is evidence to suggest 
that laminitis  at least in part results from insulin associated vascular dysfunction analogous to the vascular diseases associated 
with Metabolic Syndrome in people [2]. 
 
Aims 
Laminitis risk factors and the interactions amongst them are poorly understood.  This study seeks to characterise metabolic 
and management risk factors for laminitis in ponies in the UK. In particular, we seek modifiable risk factors as targets for 
preventive measures. 
 
Materials and Methods 
This prospective study will recruit a cohort of approximately 400 ponies with no history of laminitis. Ponies will be assessed 
every 6 months for up to 4 years. Data on potential predictive factors for laminitis will be collected including signalment, 
dietary/management data, physical measures of obesity and blood biomarkers of insulin dysregulation and pituitary 
dysfunction. Predictive variables will include the use of bioimpedance spectroscopy to assess body fat[3] and the insulinaemic 
response to an oral sugar test[4]. Ponies will also be assessed for clinical and sub-clinical evidence of laminitis, the main 
outcomes of interest.  
 
Progress to date 
Study methodology is under development. Power calculations have been performed, data collection strategies have been 
planned and method validation studies are underway. 
The oral sugar test has previously been validated in starved subjects in the early morning[4] with little validation under other 
conditions[5]. We are currently validating the test for use at pasture such that it can be applied more practically. Bioimpedance 
spectroscopy has been validated in Australia[3]. We are currently evaluating the equipment under field conditions in the UK. 
 
1. Menzies-Gow, N. (2012) Laminitis in horses. CAB Rev. 7, 1–17. 
2. Frank, N. (2011) Equine metabolic syndrome. Vet. Clin. North Am. Equine Pract. 27, 73–92.  
3. Potter, S.J., Bamford, N.J., Harris, P.A. and Bailey, S.R. (2012) Comparison of bioelectrical impedance with other 

methods of assessing adiposity in horses and ponies changing from moderate to obese body condition. In: Proc. Aus. 
Eq. Sci. Symp. 

4. Schuver, A., Frank, N., Chameroy, K. a. and Elliott, S.B. (2014) Assessment of insulin and glucose dynamics by using an 
oral sugar test in horses. J. Equine Vet. Sci. 34, 465–470. 

 5. Banse, H.E. and McFarlane, D. (2014) Comparison of three methods for evaluation of equine insulin regulation in horses 
of varied body condition score. J. Equine Vet. Sci. 34, 742–748.  
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Avian coccidia: intestinal terrorists but systemic saviours? 
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Abstract: 
 
Eimeria causes the intestinal disease coccidiosis, most notably in poultry. While the direct impact of coccidiosis on animal 
health and welfare is clear, its influence on the enteric microbiota and knock-on effects on chicken health and production 
remains largely unknown, with the possible exception of Clostridium perfringens (necrotic enteritis). 
 
Campylobacter is the most common cause of bacterial foodborne illness in humans in the developed world; with raw or 
undercooked poultry meat identified as one of the major sources of infection. Concerns relating to zoonotic potential, as well 
as impact on economic food production and animal welfare, are now elevating interest in Campylobacter in the chicken. 
Nonetheless, the influence of the enteric microbiota on Campylobacter colonisation within the avian intestine and deeper 
tissue remains a neglected area of research. Quantification of early Campylobacter jejuni colonisation of the chicken caeca, 
liver and spleen has revealed significant variation in the presence or absence of concurrent Eimeria tenella infection. 
Intriguingly, parasite co-infection associates with an elevated C. jejuni load within the caecal lumen three and ten days post 
bacterial challenge, but reduced colonisation of the liver and spleen. Thus, while faecal shedding of C. jejuni is at least 
temporarily increased by concomitant E. tenella infection, deep tissue bacterial contamination is decreased. Underlying 
mechanisms including the role of the innate immune system are being investigated along with analysis of the enteric 
microbiome in commercial poultry in order to further understand the effect that Eimeria has on bacterial colonisation of the 
chicken gut and poultry health.  
 
Building on these studies the influence of eimerian infection on microbiome composition and pathogen colonisation of poultry 
may impact both the use of live eimerian vaccines and novel development of Eimeria as a vaccine vector. 
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Generating recombinant antigen for use in cell mediated immunity studies of feline calicivirus vaccine 

Authors: Suzanne Martin and Brian Catchpole 
 
Abstract:  
 
Feline calicivirus (FCV) is a common cause of oral and upper respiratory tract disease in cats. Attenuated and inactivated 
vaccines are available, but contain only one or two FCV strains and therefore offer incomplete protection against the range of 
antigenically diverse field virus strains. Multivalent subunit vaccines, containing several variants of the FCV VP1 antigen could 
provide a means of addressing this issue. Serological assays have been used to measure the immune response and hence 
predict the level of protection conferred by FCV vaccination. However this approach fails to account for the cell mediated 
immune (CMI) response, which is an important defence against many viral pathogens. This study aims to produce recombinant 
FCV VP1 antigen for use in experiments, designed to evaluate CMI responses in vaccinated cats. FCV F9 vaccine strain RNA was 
used for RT-PCR amplification of the VP1 coding region. The resultant amplicon was cloned into a prokaryotic expression vector, 
containing a FLAG epitope (pFLAG-ATS, Sigma-Aldrich) and designed to produce recombinant protein in the bacterial 
periplasmic fraction of E. coli. Further studies will characterise the recombinant protein by Western blotting and investigate its 
use as antigen in cytokine ELISpot and thymidine incorporation assays, designed to assess the CMI response in FCV vaccinated 
cats. Ultimately the project will strengthen our understanding of the CMI response following vaccination of cats. This approach 
can be used alongside traditional serological methods in order to more reliably predict vaccine efficacy in providing protection 
against infectious disease. If a significant CMI response to recombinant FCV VP1 antigen can be demonstrated, this would 
justify further development of a multivalent recombinant subunit vaccine, with increased ability for cross protection against 
different FCV strains. 
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Epistemology and Ethics of Evidence-Based Veterinary Medicine 

David Mills 
 
Abstract: 
 
Overview 
Evidence-Based Veterinary Medicine (EBVM) is a growing paradigm for performing clinical veterinary medicine, being a 
development from the revolutionary rise of Evidence-Based Medicine (EBM) in the human field in the last 25 years. The latter 
has received strong criticism of its epistemological validity, practical applicability in everyday medicine, and its ethical 
consequences for individual patient and population care. In the 12 years since its inception, EBVM has received little 
epistemological, practical or ethical critique despite severe restrictions on the type and quantity of evidence available, inherent 
difficulties in obtaining good quality evidence, and the fundamental difference in applying evidence and undertaking 
interventions on a being that cannot consent to, rationalise or display preferences for their own medical care, and whose 
‘values’ are not represented in standard definitive of EBVM.  
 
This PhD will rigorously assess the epistemological basis and ethical consequences of the practice of EBVM. In doing so, it will 
attempt to reappraise of the conception and applicability of veterinary ‘evidence’; define what ‘values’ are in veterinary 
patients, by whom they should be articulated, and the vital importance of considering them in both EBVM research and 
practice; and construct frameworks for general practitioners to practice EBVM ethically especially in situations where the 
evidence is lacking, contradictory, or the intervention particularly precipitous.  
 
Methodology 
Literature on the philosophy of science, epistemology, moral status of animals, biomedical ethics, the ethics of interventions 
on animals, and critiques of EBM will be critically appraised and applied to the model and practice of EBVM. EBVM research in 
the author’s primary practice will be undertaken, to synthesise new evidence and help deeper understand the challenges of 
both research and evidence application. Critical appraisal will be undertaken of the evidence, its use, and the ethical aspects 
of its application in the areas of companion animal cardiology, emergency and critical care, and charity provision of veterinary 
care. New ethical frameworks for the research and practice of EBVM, and philosophy of EBVM, will be constructed. 
 
Outcomes 
These are projected to be: 

 Snapshot of the scope and volume of the EBVM evidential base and practice 

 New study additions to the evidence repository of EBVM 

 A new philosophy of evidence for EBVM with re-centring of patient ‘values’ as an overriding ethical and practical 
consideration 

 Counter-argument to EBVM being linked to ‘fitness to practise’ 

 A new system for investigators to grade clinical research and consider patient values in studies 

 Frameworks to assist veterinary surgeons in practising EBVM ethically. 
 
As well as adding to the general philosophy of veterinary medicine, these outcomes are intended to be of use to practitioners, 
researchers and institutions practising or applying EBVM.  
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Correlation of genotype with phenotype: Moving towards individual pharmacogenomic treatment for canine 

inflammatory bowel disease (IBD) 

Authors: A Peiravan, K Allenspach D Werling. 
 
Abstract: 
 
Inflammatory bowel disease (IBD) is a common cause of chronic gastrointestinal disease in dogs and the German shepherd dog 
(GSD) is particularly susceptible. It is considered a multifactorial disease caused by complex interactions between the intestinal 
immune system, microbiota and environmental factors in genetically susceptible individuals.   
 
Recent studies performed at the Royal Veterinary College (RVC) in London, using a candidate gene approach, have identified 
number of SNPs (single nucleotide polymorphisms) in Toll-like receptors 4 and 5 ( TLR4,TLR5) and nucleotide oligomerisation 
domain 2 (NOD2) which are associated with an increased risk of development of IBD in GSD.  However, in people, Genome-
wide association studies (GWAs) have successfully identified 163 susceptibility loci associated with IBD, to date. Similar to 
human IBD, we believe that it is likely that other genetic factors are involved in the development of this disease in GSD. 
 
The aim of the current study is to find all underlying genetic factors that could contribute to canine IBD by performing GWAs 
in GSD. Understanding the genes involved in canine IBD will reveal insights into disease pathogenesis in the GSD and other dog 
breeds susceptible to developing IBD. This could lead to a “personalized medicine” approach, where dogs will be treated with 
specifically targeted therapeutics, taking their individual genetic makeup into account.  
 
The study population will initially include only GSD involving 96 cases and controls. gDNA will be extracted from EDTA blood or 
saliva samples. Following extraction, quantity and quality of gDNA will be checked and samples will be submitted to Iowa State 
University for genome wide SNPs analysis. GWAs will be performed using the Canine Illumina HD SNP array and data generated 
will be analysed using PLINK. If we can find a significant trait, then the functional relevance of the SNPs will be investigated. 
Also, Correlation between known (SNPs in TLR4, TLR5 and NOD2) and newly identified SNPs and treatment outcome in 100 
GSDs will be investigated. 
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AIP – and organohalogenated-chemical-associated acromegaly: a little help from a feline friend? 

Christopher Scudder 
 
Abstract:  
 
Acromegaly is caused by chronic excessive growth hormone release by a pituitary gland tumour (somatotrophinoma) after 
adolescence. Acromegaly is 10 times more prevalent in cats than in humans, affecting 1 in 1000 cats. The reason for the 
increased prevalence of this disease in cats compared to humans is unknown.  
 
Halogenated organochemicals (HOCs) are ubiquitous in modern households because they are used as flame-retardants. Some 
HOCs have oestrogen-like effects. As oestrogen induces pituitary hyperplasia, chronic low level exogenous oestrogen exposure 
may promote pituitary tumorigenesis. A recent study demonstrated that serum concentration of some HOCs in acromegalic 
cats were four times greater than non-acromegalic cats. Are HOCs be contributing to somatotrophinoma development in cats, 
and if so, could HOCs increase the risk of acromegaly in humans?  
 
The aims of this thesis are to investigate: (1) if acromegaly in cats is homologous to the disease in humans; (2) the effect of 
HOCs on the pituitary gland; (3) if exposure to HOCs increases the risk of acromegaly in humans. I will compare hormone 
secretion and receptor expression of human and cat somatotrophinoms by immunohistochemistry and mRNA quantification. 
The effect of HOCs on primary pituitary cell cultures and pituitary cell lines will be investigated by measurement of apoptotic, 
growth promoting and oestrogen pathways, including the aryl-receptor interacting protein (AIP) pathways, following HOC 
exposure. The association between HOCs and acromegaly in humans will be investigated by measurement of HOC 
concentration in the serum of acromegalic patients and controls and in their household dust by high pressure liquid 
chromatography. These data will improve our understanding of pituitary tumorigenesis and the effects of HOCs. The 
quantification of HOCs in household dust and serum will investigate if exposure of humans to these chemicals should be 
minimised as a strategy to reduce the risk of pituitary tumorigenesis.  
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Fine Motor Kinematic Analysis in the MDX Mouse Model of Duchenne Muscular Dystrophy a Study of 
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Abstract: 
 
Duchenne muscular dystrophy (DMD) is caused by mutations in the dystrophin gene that is on the X chromosome; lack of 
dystrophin causes a progressive muscle necrosis which leads to progressive decrease in mobility for those suffering from the 
disease. There is currently no cure for this disease and those suffering from DMD generally die in their twenties or early thirties.  
 
The MDX mouse (a murine model with a mutation causing dystrophin deficiency) has been used to study the efficacy of drugs 
aimed at DMD especially after  a ‘critical period’ of 3 to 7 weeks when MDX muscles  develop significant signs of damage under 
histopathological examination as well as with magnetic resonance imaging (MRI). While there are many different types of 
‘traditional’ assays to assess the degree of muscle weakness at various ages it has become apparent that MDX mice do not 
develop clear muscle weakness or manifest observable changes in gait or motility at ages older than the ‘critical period’. 
Moreover, the clinical utility of these traditional assays has been questioned and this has increased the need to create novel 
assays that are more sensitive to subtle deficits in motor function In this study we employed high speed kinematic analysis with 
a unique algorithm in order to track, record and analyze the fine motor movement of MDX mice that had been chronically 
exercised versus MDX mice that had not been exercised. In this analysis the relationships between specific body parts are 
measured with a high speed camera as the mouse walks through a mirrored chamber. The movement of the animal is recorded 
from below and from the right and left in order to assess multiple body parts from three angles allowing for a comprehensive 
analysis of motor function. The resulting analysis by the algorithm provides a view of subtle changes in gait and a principle 
component analysis that allows the operator to see the relationships between certain key anatomical areas during a single or 
multiple strides. In addition, by breaking the behavior into components, we have been able to provide a much richer 
characterization of the motor deficits that are apparent in the MDX animal model. The results show that there are no clearly 
significant differences in principle components in the unexercised MDX mouse relative to the WT mouse at all ages but, more 
importantly, there are significant changes between exercised and non exercised MDX mice at all ages. These data provide 
further support for the use of the high precision kinematic assay as a tool for assessing motor function that provides a more 
sensitive and comprehensive measure than traditional assays in the MDX mouse and could be very useful for further efficacy 
studies in this model over longer periods. 
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Validation of a human soluble α-klotho ELISA for use in cats 

Authors: D.H.N. van den Broek, R.E. Jepson, Y.M. Chang, J. Elliott 
 
Abstract: 
 
Chronic kidney disease (CKD) is a common condition in senior and geriatric cats, affecting around 30% of cats over the age of 
12 years. The reduced ability of the kidney to excrete sufficient amounts of phosphate leads to derangements in the hormones 
involved in calcium and phosphate homeostasis. Fibroblast growth factor 23 (FGF-23) is the most important regulator of body 
phosphate levels. FGF-23 excess is a frequent finding in CKD and associated with decreased survival times. FGF-23 needs a co-
factor, α-klotho, to bind to its receptors in the kidney and parathyroid gland. It is mainly expressed in the kidneys as a 
membrane bound protein, which can be cleaved to form an endocrine soluble form. Soluble α-klotho (sKL) exerts FGF-23-
independent effects on phosphate metabolism. A sandwich ELISA to measure sKL in human serum has been developed and 
serum sKl levels decrease with the reduction in renal α-KL expression in the course of the progression of CKD. The aim of this 
study was to validate this human sKL ELISA kit for use in cats. 
 
Stored serum, EDTA and heparinized plasma samples from 2 healthy cats and two cats with chronic kidney disease were used 
to assess cross-reactivity with the antibodies in the human ELISA kit. Blood was collected with the informed consent of the 
owner and stored at -80⁰C for 3-4 years before use. Samples had not been thawed before use. Samples were diluted 1:2, 1:4, 
1:10, 1:20, and 1:50 to assess dilutional parallelism. A human serum sample was used as a positive control and the assay was 
run according to manufacturer instructions. 
 
No cross-reactivity with feline sKL occurred, but the human serum sample did give a positive result. The IBL human sKL sandwich 
ELISA is not suitable for measurement of feline sKL in samples stored at -80⁰C for more than two years. 
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Hypertrophic cardiomyopathy in cats presented for necropsy following sudden death 

Authors: Lois Wilkie, Prof. Ken Smith, Prof. Virginia Luis Fuentes 
 
Abstract: 
 
Background and objectives: Sudden cardiac death (SCD) is responsible for approximately 7 million human deaths annually, 
worldwide. In the USA and UK, the most common cause of SCD in the young is hypertrophic cardiomyopathy (HCM). Regardless 
of the underlying type of cardiac disease, the final common pathway in the majority of human SCDs is malignant arrhythmia, 
often associated with interstitial and replacement cardiac fibrosis. Reports of feline SCD in the literature are sparse, and the 
true incidence is not known. Cats commonly develop HCM, with an estimated phenotypic prevalence of 8-31%. The aims of 
this study were 1) To report signalment and suspected cause of sudden death (SD) in cats presenting for necropsy; 2) To report 
the cardiac diagnosis in cats with suspected SCD; 3) To compare myocardial histopatholic lesions in cats with SCD versus non-
cardiac SD (NC-SD), cats dying non-suddenly of non-cardiac disease but with concurrent cardiac disease (OD+HD) and cats with 
congestive heart failure (CHF).  
 
Methods: The study population consisted of 252 cats that underwent necropsy at a single centre. Signalment, body weight, 
heart weight and myocardial thickness were obtained retrospectively from reports. Cardiac histopathology slides were 
reviewed blindly by a single observer. Categorical variables were analysed using Chi squared or Fisher’s Exact and continuous 
data were compared between groups using a Kruskal-Wallis test or ANOVA with post-hoc pairwise comparisons and Dunn-
Bonferroni adjustment. 
 
Results: Cardiac disease was the most commonly suspected cause of SD (87/158, 55.1%), with HCM identified in 68/87 (78.2%) 
of cats with SCD. Non-sudden deaths consisted of 27 CHF and 67 OD+HD. Cats with SCD had greater left ventricular wall 
thickness than NC-SD, but were similar to CHF or OD+HD cats. Myofibre disarray, interstitial fibrosis, subendocardial fibrosis 
and intramural arteriolosclerosis were more prevalent in SCD cats than NC-SD cats, and subendocardial fibrosis and 
arteriolosclerosis were more prevalent in SCD cats than CHF and OD+HD cats. 
 
Conclusions: Cardiac disease, and HCM in particular, is commonly present in cats that die suddenly. Cats with SCD were more 
likely to have subendocardial fibrosis and intramural arteriosclerosis than cats with NC-SD, OD+HD or CHF.  
 


