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British Veterinary Zoological Society 

BVZS is the specialist division of the British Veterinary Association (BVA) recognised as having responsibility 
for exotic pets, companion avian species and zoo animals. Founded in 1961, the BVZS nowadays has an international 
membership and finds itself involved in almost every aspect of the care and welfare of exotic pets, zoo animals and 
wildlife. 

The aims of the society are to promote the advancement of veterinary knowledge and skill in the 
maintenance of the health and welfare of non-domesticated animals and to encourage proper housing and 
conditions for such animals; to encourage full use of veterinary services by wild animal establishments and by the 
owners of exotic animals; to promote the international exchange of veterinary knowledge of non- domesticated 
animals. 

Information to the membership is provided by: 

 Twice-yearly scientific meetings held at different venues throughout the UK e.g. university veterinary field 
stations and zoological collections. Proceedings from each of these meetings are published with hard 
copy for attending delegates and a CD with all Proceedings, 2001-2014, for all other members 

 For 6 years BVZS held a Satellite Day at BSAVA in Birmingham. All details of this along with Proceedings 
are on the BVZS website at www.bvzs.org, plus an exotics stream at LVS, November 2013 and 2014. 

 BVZS website has a password-protected members’ only area for specific member information, student 
members and those electing to receive online publications access this for our publications 

 Quarterly Wild Times newsletter in the members’ area 

 Contact with individual veterinary surgeons and with recognised student branches in our veterinary 
schools 

 Specialist courses to aid in CPD 

 An e-mail list open to BVZS full and associate veterinary members only, plus email lists for Nurses and 
Wildlife. 

 

BVZS COUNCIL 

President Michael Stanford (president@bvzs.org) 
Senior Vice President Matthew Brash 
Junior Vice President Mark Stidworthy 
Administrator and Membership Secretary Victoria Roberts (admin@bvzs.org) 
Honorary Secretary Michael Fielding 
Treasurer Caroline Johnson (treasurer@bvzs.org 

Public Relations Officer Heather Bacon (pro@bvzs.org) 
Meetings Organiser Fieke Molenaar 
Meetings Scientific Committee Fieke Molenaar, Jane Hopper, 

Peter Kettlewell, Mark Stidworthy and 
Stephanie Jayson 

Sponsor Co-ordinator Jane Hopper 
Publication Editors Michael Stanford, Fieke Molenaar 

and Victoria Roberts (editor@bvzs.org) 
BIAZA Representative Nic Masters 

BVA Representatives Michael Stanford and Mark Stidworthy 
AWF Representative Jon Cracknell 
DETR/EAZA/ZEBRA Representative Michael Fielding (zebra@bvzs.org) 
PMLG Representative Noel Walker 
Veterinary Schools Liaison Officer Marie Kubiak (students@bvzs.org) 
VN Representative Emily Gorman 
Webmaster Victoria Roberts 

 

 

http://www.bvzs.org/
mailto:president@bvzs.org
mailto:admin@bvzs.org
mailto:treasurer@bvzs.org
mailto:publicity@bvzs.org
mailto:editor@bvzs.org
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SPONSORS OF BVZS 

Bayer HealthCare, Bayer House, Strawberry Hill, Newbury, Berkshire RG14 1JA. 
Tel: 01635 563000. Ronan Fitzgerald. Email: ronan.fitzgerald@bayer.com, www.bayer.co.uk 
Baytril works hard, works fast, licensed for use in exotic species. 

Burgess Petcare, Victory Mill, Priestmans Lane, Thornton Le Dale, Pickering, North Yorkshire 
YO18 7RU. Tel: 01751 474123. Sophie Leonard, Justin Heaton, Suzanne Moyes. 

Email: justin.heaton@burgesspetcare.co.uk, website: www.burgesspetcare.co.uk 

Burgess Pet Care make tasty, nutritious food for all small furry pets. The brand range includes 
Supadog, Supacat and Burgess Excel - the only veterinary recommended rabbit food. 

Dechra Veterinary Products Ltd., Sansaw Business Park, Hadnall, Shrewsbury, Shropshire 
SY4 4AS Tel:   +44 (0)1939 211200. Fax:   +44 (0)1939 211201. Direct   +44 (0)1939 211200. 
Mobile: 07515 
992812. Carol Morgan. Email: carol.morgan@dechra.com, www.dechra.com 
Genitrix has merged with Dechra and will continue to have one of the widest and fastest 
growing ranges of veterinary medicines for exotic mammals birds and reptiles. 

Greendale Veterinary Diagnostics Ltd., Lansbury Estate, Knaphill, Woking, Surrey GU21 2EW. 
Tel: 01483 797707, fax: 01483 797552. Arlene Nubi. Email : arlene.nubi@greendale.co.uk. 
www.greendale.co.uk. 
Delivering a high quality service, providing clients with accurate and credible results. 
Diagnostics for wildlife, exotic and zoo animals, also dog, cat, equine, ruminant and poultry. 

IZVG Pathology, c/o Nationwide Laboratories Leeds, Gateway Drive, Yeadon, Leeds, 
LS19 7XY. Tel: 0113 391 9710. Email: pathologists@izvg.co.uk. 
www.izvg.co.uk/zoopath.html 
Dedicated to zoo, exotic, aquatic and wildlife pathology since 2003. 

Lafeber International Ltd., Unit 52, 116 Commercial Road, Swindon, Wiltshire 
SN1 5BD. Tel: ++44(0) 20 81337460. Fax: ++44(0) 1793 250460. Karen Homer-
Forbes. 
Email: lafeberinternational@lafeber.com www.lafebervet.com 
Emeraid – providing critical care nutrition for nearly any exotic animal – carnivore, 
herbivore or omnivore. 

Mazuri Zoo Foods, PO Box 705, Witham, Essex CM8 3AD. 

Tel 01376 511260, fax 01376 511247. Sion Colenso, Email: sionc@dilsds.com, 
www.mazurifoods.eu 
Manufacturer & supplier of quality diets for exotic species throughout Europe. 

Meadow's Animal Healthcare Ltd, Unit 7, Windmill Road, Loughborough, Leics. 
LE11 1RA. Tel 01509 265557,  fax 01509 265777.  Sheila Stockdale. 
Email: info@meadowsah.com, www.meadowsah.com 
Suppliers of premium products to the Veterinary Profession through F10 Biocare, Harrison’s 
Bird Foods and AvEquip. 

Pinmoore Animal Laboratory Services Ltd., (PALS), The Coach House, Town House Barn, 
Cotton, Cheshire CW6 OEG. 
Tel: 01829 733523, fax: 0870 758 3638. Debbie Moore. Email: debbie@palsvetlab.co.uk, 
www.palsvetlab.co.uk . Mary Pinborough. Email: micromastermary@hotmail.com 
PALS provides Veterinary Diagnostic Services with the sole purpose of providing high 
quality and accurate laboratory results. We aim to offer a friendly, personalised laboratory 
service that meets the needs of the patient whilst being convenient and cost effective. 

 

mailto:ronan.fitzgerald@bayer.com
http://www.bayer.co.uk/
mailto:justin.heaton@burgesspetcare.co.uk
http://www.burgesspetcare.co.uk/
mailto:carol.morgan@dechra.com
http://www.dechra.com/
mailto:arlene.nubi@greendale.co.uk
http://www.greendale.co.uk/
mailto:pathologists@izvg.co.uk
http://www.izvg.co.uk/zoopath.html
mailto:lafeberinternational@lafeber.com
mailto:lafeberinternational@lafeber.com
mailto:sionc@dilsds.com
http://www.mazurifoods.eu/
mailto:info@meadowsah.com
http://www.meadowsah.com/
mailto:debbie@palsvetlab.co.uk
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  Vetark Professional, Po Box 60, Winchester, SO23 9XN. 
Tel: 01962-844316, fax 01962-877412. Peter Scott. Email: info@vetark.co.uk, www.vetark.co.uk 
UK manufacturers of specialist nutritional, nutraceutical and specialist disinfectant products 
for exotic species. Formulated and developed by an RCVS Specialist in Zoo & Wildlife Medicine 
and established over 15 years. Products include Nutrobal, Avipro, CCF,  Ark-Klens etc. 

   

Vetronic Services Ltd., 12 Henleys Business Park, Manor Road, Abbotskerswell, Newton 
Abbott, Devon TQ12 5NF. Tel: 01626 365505, fax 0870 1294705. Keith Simpson. Email: 
ksimpson@vetronic.co.uk, www.vetronic.co.uk. Manufacturers of dedicated Veterinary 
Equipment. Unique designs, unique solutions. 

 
 
 
 
 

BVZS IS GRATEFUL FOR SPONSORS’ SUPPORT OF THE SOCIETY 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

mailto:pscott@vetark.co.uk
http://www.vetark.co.uk/
mailto:ksimpson@vetronic.co.uk
http://www.vetronic.co.uk/
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PROGRAMME 
 
 
 

Time  FRIDAY 

10:00 
 
 
13:30 
 
 
 
14:30 
15:30 

 Entry to Twycross Zoo  
names on the gate allow for free entry 
print your confirmation email 
Tour of Veterinary Facilities 
book your tour time on entry of main gate 
meet by Guest services at the main ticket booth 
maximum 10 per tour 
Tour of Veterinary Facilities 
Tour of Veterinary Facilities 

 
 
 
 

Time  SATURDAY Page 

08:00  Registration  
09:00  Welcome by the BVZS President Michael Stanford  

09:15 Session 1 WILDLIFE (Chair: Simon Girling) 
Sponsored by Bayer 

15 

 Tom Bailey An overview of the threats facing wildlife in the Middle East 
and the contribution of veterinarians to conservation 
programmes  
(40 minutes) 

Zoe Greatorex Zoonotic risk posed by wildlife trade in markets in Lao PDR  
(20 minutes) 

Elizabeth 
Mullineaux 

Setting standards for British wildlife rescue centres  
(20 minutes) 

10:45 COFFEE BREAK   

11:30 Session 2 ANAESTHESIA AND SURGERY (Chair: Peter Kettlewell) 
 

20 

 Craig Hunt Proventriculotomy in an emu with multiple foreign 
body ingestion 

 

 Dan Calvo Intramuscular anaesthesia with alfaxalone in a barred leaf frog 
(Phyllomedusa tomopterna) for correction of traumatic 
evisceration 

 Neil Forbes Recent advances in avian orthopaedic surgery 
(25 minutes) 

 Sarah Chapman The trials and tribulations of vicuña (Vicugna 
vicugna)  anaesthesia at Twycross Zoo 

12:45 LUNCH   
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13:45 Session 3 MEDICINE (Chair: Anthony Ridge) 
 

25 

 Frances Baines How much UVB does my reptile need? – The BIAZA Reptile & 
Amphibian Working Group UV-Tool  
(30 minutes) 

 Simon Girling Giant panda (Ailuropoda melanoleuca) medicine update 
 

 Jack MacHale The use of temperature recording microchips in reptiles 
 

 Phillipa Dobbs Wound management in primates at Twycross Zoo 
 

 Bev Panto  Triage of botulism in wild birds 
 

15:30 TEA BREAK   

16:00 Session 4 DISCUSSION SESSION 
Zoo population management 

30 

 Sally Binding 
(EAZA) 

Where animal welfare ends and ethical influence 
starts 

 

 David Field (BIAZA) Population management in zoos – The ethical debate 
 

 

 Mark Jones/Chris 
Draper (Born Free) 

Euthanasia and culling: ending the lives of animals in 
zoos  

 
 

 Yedra Feltrer 
Rambaud (EGZAC) 

Truths and myths surrounding zoo animal 
contraception 

 

 Open discussion Led by Michael Stanford 
45 minutes 

 

17:45  BVZS GENERAL MEETING  

20:00 DINNER Burleigh Court Hotel 
Dancing 
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Time  SUNDAY Page 

09:30 Session 5 NON-INFECTIOUS DISEASE (Chair: Fieke Molenaar) 
 

34 

 Karin Müller 
 

Reproduction in South American camelids – an overview 
Invited speaker 

 Simon Girling 
 

Grass sickness (equine dysautonomia) in eight Przewalski’s 
horses (Equus ferus przewalskii) 

 Daniela Denk 
 

Pathology of captive Richardson’s ground squirrels (Urocitellus 
richardsonii) reveals high incidence of neoplasia  

 Martin 
Whitehead 

“80% of entire female rabbits may get uterine adenocarcinoma”  
A case study of a veterinary factoid 

 Craig Hunt Thyroid adenocarcinoma in a garter snake (Thamnophis 
marcianus)  

10:45 COFFEE BREAK   

11:30 Session 6 INTERACTIVE SESSION (Chair: Mark Stidworthy) 
 

39 

 Karen Müller Anaemia and weight-loss in South American camelids 
 

 

12:45 LUNCH   

14:00 Session 7  INFECTIOUS DISEASE (Chair: Stephanie Jayson) 
 

43 

 Mark Stidworthy The zoo – OneHealth in microcosm 
 

 Fieke Molenaar 
 

Serological detection of Schmallenberg virus in exotic ungulates 

 Karin Müller 
 

bTB testing in South American camelids 
 

 Jonathan Haycock Refining a multiplex qPCR assay to simultaneously detect 
different elephant endotheliotropic herpesvirus (EEHV) 
infections in Asian elephants  

 Dan Calvo Systemic candidiasis in an Australian water dragon (Intellagama 
lesueurii) 

Both 
days 

 POSTER SESSION 
 

48 

 Rosie Beaumont Producing body condition scoring systems for yak, onagers, 
Przewalski’s horses and Bactrian camels 

 Sarah Pellett & 
Mary Pinborough 

Culture and sensitivity testing for ceftiofur in reptiles 

 Jo Hedley Surgical treatment of a vertebral lesion in a reticulated python 
(Python reticulatus) 

15:30 PRIZE GIVING AND FAREWELL  

 
 
 
CPD Certificates will be issued: Saturday=7 hours, Sunday=5 hours, total 12 hours 
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Tom Bailey BSc BVSc MSc PhD CertZooMed Dip ECZM(avian) MRCVS  
Tom Bailey works with Lance Jepson who established Origin Vets, a veterinary service based in 
South Wales that deals exclusively with non-domestic species, and teaches animal welfare and 
wildlife rehabilitation at the Colegsirgar. After graduating from Bristol Vet School in 1991, Tom 
established the veterinary department for the National Avian Research Center with Dr Jaime 
Samour, a large captive breeding restoration project for bustards in the UAE where he did his PhD.   
He did his MSc in Zoological Medicine in 2001 and subsequently worked at the Dubai Falcon 
Hospital and the Wadi Safa Wildlife Center in Dubai until 2011.  From 2011-2014 Tom was Head of 
Aviculture and Health at International Wildlife Consultants.  Tom is a Diplomate of the European 
College of Zoological Medicine (Avian).  In his spare time he is bringing up his family on an 
environmentally friendly small-holding on the Pembrokeshire Coastal National Park. 
 
 
Frances Baines MA Vet MB MRCVS  
Frances qualified from Cambridge Veterinary School in 1980 with distinctions in both medicine and 
surgery. Now retired from veterinary practice, she has spent the last 11 years researching the use 
of ultraviolet lighting in animal husbandry. She has authored and co-authored various articles and 
papers on this topic, has given presentations and has run workshops on UV lighting with zoo staff, 
members of herpetological and zoological associations, and with the pet industry. She is an Advisor 
to the British and Irish Association of Zoos and Aquaria, and on the Steering Committee of the 
BIAZA Reptile and Amphibian Working Group. 
 
 
Rosie Beaumont (student) 
Rosie is currently in her final year at the Royal Veterinary College. She has a keen interest in both 
exotic and zoological medicine and enjoys an active role on the zoological society committee. Her 
exotic experience includes placements at Anton Vets, Great Western Exotics, Twycross Zoo, 
Paignton Zoo and Whipsnade Zoo.  Last year she was awarded the BVA travel grant to travel to Sri 
Lanka to investigate the worm burden of captive and wild Asian elephant populations for her final 
year research project. After graduation she hopes to go into mixed practice with as large an exotic 
clientele as possible. 
 
 
Sally Binding MSc 
Sally is the Animal Welfare Training Officer for the European Association of Zoos and Aquaria 
(EAZA), based at the EAZA Executive Office, and holds a BSc in Biology and an MSc in Wild Animal 
Biology. She has conducted zoo animal welfare workshops in Armenia, China, Romania, Croatia 
and The Netherlands, is currently working with zoos in Finland, France, Palestine, Russia, Serbia, 
and Slovakia regarding animal welfare staff training; and regularly writes for EAZA’s Zooquaria 
publication. Prior to joining the EAZA team, Sally worked as a Lecturer in Animal Management at 
Sparsholt College, UK and as a Bear Manager at Animal Asia’s China Bear Rescue Centre, where 
she also coordinated the enrichment programme for 147 bears and two Tibetan macaques; and 
aided in the organisation of the China Zoo Animal Workshop and Animals For Asia Conference. 
Through both her employment and volunteer work, Sally has worked as a coral reef research diver 
and educator in Madagascar, an outreach education teacher in Zambia, and with cheetah and 
African wild dogs in South Africa. Sally’s particular interest is in the application of environmental 
enrichment and understanding of animal sentience to promote animal welfare best-practice. 
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Daniel Calvo Carrasco LV MRCVS Resident ECZM(avian) 
Daniel graduated from Universitat Autònoma de Barcelona Faculty of Veterinary Medicine in 
February 2010. He moved to the UK to start his training in avian medicine under the supervision 
of Neil Forbes at Great Western Exotics (GWE) in 2010, after spending some time at the Bronx Zoo 
(USA) and working on a wildlife project in Peru. After a year with the GWE team, he went into 
general practice locally and spent two years working in a mixture of first opinion practice and 
emergency service, while he improved his surgical skills and client management before returning 
to GWE as an ECZM Resident in avian medicine and surgery. He completed his Professional 
Development Phase (PDP) in 2012 and enrolled in the CertAVP (zoological medicine) while 
continued doing externships at exotic referral services in France, Japan, UK and Spain. Dan has 
been working on a number of different projects, as well as participating in international 
conferences as a speaker. He enjoys avian medicine, and has a particular interest in amphibian 
medicine. 
 
 
Sarah Chapman BVM&S MSc DipZooMed (Mammalian) MRCVS 
Sarah qualified in 2000 from the Royal (Dick) School of Veterinary Medicine and Surgery.  She 
initially worked in mixed practice in Lincolnshire then East Yorkshire where she also worked with 
exotics and wildlife.  In 2005 she obtained her MSc in Wild Animal Health with a dissertation on 
the Mortality of Captive Gorillas.  She then worked in Bedfordshire, South East England, where she 
gained her Certificate in Zoological Medicine and was part of the veterinary team at Woburn Safari 
Park.  Sarah worked at Paignton Zoo for three years before moving on to Twycross, where she is 
currently Head of Veterinary Services.  She teaches final year veterinary students at the University 
of Nottingham Veterinary School on clinical rotation.  Sarah is head of the health sub-group of the 
Elephant Welfare Group and veterinary advisor for the UK Elephant Focus Group and the Bongo 
Taxon Advisory Group.  She has also spent time in Cameroon doing veterinary work with rescued 
gorillas, chimpanzees and monkeys with Ape Action Africa. 
 
 
Daniela Denk Dr med vet MRCVS DiplECVP 
Daniela joined International Zoo Veterinary Group Pathology in 2011, initially focussing on 
diseases of avian, mammalian and reptile species, with the subsequent addition of fish pathology. 
She graduated from Munich Veterinary School in 2006 and immediately joined the veterinary 
diagnostic pathology team. Daniela completed her pathology residency at Liverpool University and 
is a Diplomate of the European College of Veterinary Pathologists. In addition to a strong focus on 
zoo and wildlife pathology, she maintains her interests in neuropathology and dermatology. 
Daniela is a pathology advisor to the EEHV advisory group (http://www.eehvinfo.org) and has 
recently worked on an update of the pathology section of the EEHV website. She is currently 
working towards achieving RVCS Recognised Specialist status (Veterinary Pathology - Zoo and 
Wildlife) and continues to publish in the zoo and wildlife field. 
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Phillipa Dobbs BSc (hons) BVetMed (hons) MRCVS 
Phillipa started her career in zoo medicine in 2003 at Paignton Zoo. During her four years at 
Paignton Zoo she worked as an animal keeper and general assistant in the veterinary department 
helping with everyday procedures and paperwork. During this time she undertook a degree in 
Animal Science at Plymouth University. Phillipa qualified in July 2011 from The Royal Veterinary 
College. She initially worked in small animal practice in Hertfordshire for one year. During this year 
she set up exotic clinics and saw many different small mammals and reptiles alongside cats and 
dogs. In September 2012 she started work as Veterinary Associate at Twycross Zoo. She is currently 
working towards her RCVS Certificate in Advanced Practice (Zoological medicine). 
 
 
Chris Draper BSc (hons) MSc 
Chris is the programmes manager (captive wild animals/science) for the Born Free Foundations. 
Chris undertakes scientific research and investigation on animal welfare and conservation issues 
involving wild animals in captivity, and deals with issues involving the application and enforcement 
of relevant legislation and standards in the UK. He is also the European Co-ordinator for the Global 
Federation of Animal Sanctuaries. Prior to joining Born Free in 2004 he worked with a wide range 
of captive wild animals, especially chimpanzees. 
 
 
Yedra Feltrer Rambaud VMD MSc WAH MRCVS 
Yedra graduated from the University of Madrid and later Munich, where she undertook a surgery 
and ophthalmology internship. She completed the MSc in Wild Animal Health and worked in 
Nigeria with primates at the Drill Rehabilitation and Breeding project (Pandriullus), in India where 
she worked at the Vulture Decline Project and in the UK on an amphibian chytridiomycosis 
surveillance project before joining the vet department at ZSL London Zoo. Her duties include 
looking after the health and wellbeing of the collection animals as well as teaching post graduate 
and undergraduate veterinary students. Yedra is interested in “everything” from infectious 
diseases to contraception and reproduction. She is one of the veterinary advisors to the Old World 
Monkey TAG and Golden Bellied Mangabey EEP. Yedra is a founder of EGZAC (EAZA Group on Zoo 
Animals Contraception), a member of their board and their veterinary advisor.  
 
 
David A. Field 
David is the Chair of the British & Irish Association of Zoos and Aquaria. He is the Zoological Director 
of the Zoological Society of London and a Council member of the World Association of Zoos and 
Aquaria. David is also the Chair of the Elephant Taxon Advisory Group for the European Association 
of Zoos and Aquaria. He is also a member of the DEFRA Zoo Expert Committee. 
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Neil A. Forbes BVetMed DipECZM(avian) FRCVS 
RCVS and European Recognised Specialist Avian Medicine 
Neil qualified from RVC in 1983.  He gained his RCVS Specialist Status (Zoo and Wildlife [avian]) in 
1992. Neil received his FRCVS by examination in exotic bird medicine in 1996 and became a 
Diplomate of the European College of Avian Medicine and Surgery in 1997.  Neil has lectured 
widely on the international circuit and contributed to over 30 books.  Neil received the Mackellar 
Award in 1991, the Dunkin Award in 2002, the Dr TJ Lafeber Avian Practitioner Award in 2004, the 
Hunting Award in 2005 and the first ever recipient of the Gerlach Senior Award for excellence in 
avian medicine in 2011.  Neil is a past President of the European College of Zoological Medicine 
and the European Board of Specialisation.  Neil heads the avian and exotic department at Great 
Western Exotic Vets (part of the Vets Now group) in Swindon, where he runs the only ECZM-
approved avian residency in the UK.   
 
 
Simon J. Girling BVMS (Hons) DZooMed DipECZM (ZHM) CBiol FSB EurProBiol MRCVS 
Simon graduated from the University of Glasgow in 1994. He gained his RCVS Diploma in Zoological 
Medicine in 2002 by examination and his European College of Zoological Medicine Diploma in Zoo 
Health Management in 2012 as de facto. Simon has been a past President and Treasurer of the 
BVZS and past Treasurer of the Zebra Foundation and was a Council member for 10 years. He has 
acted as chief examiner for the RCVS Certificate and Diploma in Zoological Medicine as well as a 
member of the RCVS Zoological Medicine Board overseeing post graduate education in zoological 
medicine since 2003. Currently he is the Head of Veterinary Services for the Royal Zoological 
Society of Scotland (RZSS) overseeing the health of animals at Edinburgh Zoo and the Highland 
Wildlife Park as well as several in situ projects run by the RZSS around the world. 
 
 
Zoe Greatorex BVetMed MSc MRCVS 
Zoe graduated from the Royal Veterinary College, London, in 2003 and started her veterinary 
career in general practice in North Yorkshire. She then took up a post in 2007 in Vietnam working 
as the veterinarian for a centre for wildlife confiscated from illegal trading. In 2010, she completed 
an MSc in Conservation at UCL. Following this she spent a year conducting wildlife surveys for an 
ecological consultancy before moving in 2012 to Lao PDR to work for the Wildlife Conservation 
Society. Her work In Lao PDR included involvement in the global Emerging Pandemic Threats 
project, assessing domestic wildlife trade across Laos and the zoonotic risks it poses. Additionally 
she worked on providing training for protected area rangers on monitoring of wildlife mortalities 
and assessing wildlife and domestic animal contact in national protected areas.  
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Jonathan Haycock BSc (Hons) BVetMed MSc MRCVS 
Jon graduated from the Royal Veterinary College, University of London in 2011 and started work 
at a mixed practice in Kent that included zoological and wildlife institutions.  Having undertaken 
several overseas zoological placements both during and after graduation, Jon completed the MSc 
in Wild Animal Health in September 2014.  He is currently involved with the Elephant 
Endotheliotropic Herpesvirus research team at the Animal and Plant Health Agency in Surrey and 
has recently presented at the 10th Annual International Elephant Endotheliotropic Herpesvirus 
workshop in Houston, Texas. 
 
 
Joanna Hedley BVM&S DZooMed (Reptilian) DipECZM (Herpetology) MRCVS 
Joanna qualified from Royal (Dick) School of Veterinary Studies in 2003 and spent time in mixed, 
small animal, exotic and wildlife practice before undertaking a residency in Exotic Animal and 
Wildlife medicine back at R(D)SVS. She obtained her RCVS Diploma in Zoological Medicine in 2012 
and ECZM specialist status in herpetology in 2014. She is currently working as Lecturer in Exotic 
Species and Small Mammal Medicine and Surgery at the Royal Veterinary College in Camden, 
where she is developing the exotics clinical service and student teaching.  
 
 
Craig Hunt BVetMed CertSAM DZooMed MRCVS  
RCVS Recognised Specialist in Zoo and Wildlife Medicine 
Following graduation from the RVC in 1997 Craig worked for 5 years in mixed practice in East 
Sussex, followed by 3 years in small animal/exotic practice in Gloucestershire before settling at 
Chine House Veterinary Hospital in Leicestershire. His caseload is almost exclusively exotic 
companion with a roughly equal proportion of avian, reptile and mammal patients. Current 
interests include falconry, beekeeping, gardening and tending a modest menagerie at home. 
 
 
Mark Jones BVSc MSc MRCVS 
Mark is a programmes manager (wildlife policy) at the Born Free Foundation. Mark joined Born 
Free in October 2014 to work on international wildlife trade and wildlife management issues. A 
vet by training, Mark worked for many years on fish health and protection, before spending five 
years travelling extensively and volunteering in wild animal rescue and rehabilitation projects in 
South America and Asia. He has a Masters degrees in Aquatic Health and Wild Animal Health, and 
brings with him several years’ experience in the non-government animal protection sector. 
 
 
Jack MacHale BVetMed MRCVS 
Jack graduated from the Royal Veterinary College in 2014, having expressed a keen interest in 
exotic medicine and surgery throughout his time at vet school. Jack sought out EMS placements 
at Manor Vets and Great Western Exotics alongside elective teaching on Birds, Reptiles and Small 
Mammals during his final year of rotations at the RVC. Since graduation Jack has joined the team 
at Manor Vets as a Small Animal and Exotic Houseman with the view to starting his RCVS Certificate 
in Zoological Medicine in the coming months. 
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Fieke Molenaar DVM MSc GPCertExAP MRCVS 
Fieke graduated from the University of Ghent, Belgium, in 2001 and started her veterinary career 
looking after a variety of primates at the BPRC in The Netherlands. After moving to West Wales in 
2002, she spent several years in general practice before completing the MSc Wild Animal Health 
in London. She has since worked on conservation and wildlife projects, including a year as Assistant 
Pathologist at Vic Simpson’s Wildlife Veterinary Investigation Centre in Cornwall, four years as 
wildlife veterinarian on the Species Recovery Programme at the Zoological Society of London, and 
a year free-lance as part of Origin Vets, working solely with zoo animals, wildlife and unusual pets 
throughout South West Wales. Since April 2013 Fieke has been the Veterinary Officer at ZSL 
Whipsnade Zoo, where her main interests lie in hoof stock and elephants. She is the Meetings 
Organiser of the BVZS and a Council member of the Zebra Foundation, a charity that funds 
veterinary students who carry out research in the field of zoological medicine.  
 
 
Karin Müller MVSc DCHP DECBHM MRCVS  
Karin has worked in private practice and academia in the UK and New Zealand. She holds an MVSc 
in Theriogenology, both the European and RCVS Diploma in cattle health, and is a European 
Specialist in bovine health. Karin has been involved with South American Camelids since 1999, 
greatly contributing to the advancement and further understanding of health and disease in these 
species. She was awarded the Felipe Benevides Trophy in recognition of her contributions to the 
camelid industry. Karin is now a Senior Lecturer at Liverpool University, and works as a consultant 
in camelid and bovine medicine. 
 
 
Elizabeth Mullineaux BVM&S DVM&S CertSHP MRCVS 
Liz worked in mixed practice, overseas and in the UK, before settling in Somerset as a director of 
a small animal veterinary hospital. Having developed an interesting in British wildlife, she 
completed a clinical doctorate in 2011, investigating the factors influencing badger rehabilitation 
and release. Liz now works as Scientific Advisor to Secret World Wildlife Rescue, a wildlife charity 
specializing in badger rehabilitation, alongside small animal emergency medicine and academic 
part-time roles. Her main interest is the appropriate veterinary care of wildlife casualties. Liz is co-
editor of the BSAVA Manual of Wildlife Casualties. 
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Bev graduated from the Royal Veterinary College in 2009 with an intercalated degree in Veterinary 
Conservation Medicine from the University of Liverpool. She spent a year working in East Africa 
both with wild and domestic species, whilst working on an international development education 
initiative at the RVC. She then spent three years as a small animal and exotics general practitioner 
in Horsham, alongside weekly pro bono work for a large wildlife hospital. In 2013 she moved into 
full time wildlife work as the Veterinary Officer at RSPCA Stapeley Grange Wildlife Centre and 
Cattery, working with a wide range of British wildlife and domestic species. She is an Honorary 
Lecturer at the University of Liverpool and is the clinical lead on their final year exotics and wildlife 
clinical rotation. She is studying towards the RCVS Cert AVP in Zoological Medicine, which she 
hopes to complete in 2015. 
 
 
Sarah Pellett BSc(Hons) MA VetMB CertAVP(ZooMed) MRCVS 
Sarah Pellett graduated from the University of Cambridge in 2006.  During her degree she spent 
time in exotic practices and zoos both in the UK and abroad.  She spent three years working at a 
first opinion and referral exotic animal practice in Manchester where she completed the RCVS 
Certificate in Advanced Veterinary Practice (Zoological Medicine).  Sarah now works at Animates 
Veterinary Clinic, Thurlby, in Lincolnshire, seeing a wide range of first opinion and referral exotic 
animal cases.  She is currently studying for the RCVS Diploma in Zoological Medicine. 
 
 
Mark F. Stidworthy MA VetMB PhD FRCPath MRCVS 
RCVS Recognised Specialist in Veterinary Pathology (Zoo and Wildlife)  
Since 2003, Mark has been providing a dedicated full-time anatomic pathology service for zoo, 
exotic and wildlife species including fish, at International Zoo Veterinary Group Pathology. He 
graduated from Cambridge in 1996 (taking his BA in pathology) and undertook pathology residency 
training at Liverpool, obtaining further diagnostic experience and a PhD (on repair in the CNS) at 
Cambridge Veterinary School. Mark is a Fellow of the Royal College of Pathologists, an RCPath 
examiner for veterinary pathology, and an RCVS Recognised Specialist in Veterinary Pathology (Zoo 
and Wildlife). Mark was the founder Secretary of the British Society of Veterinary Pathology, and 
is currently President-Elect of the British Veterinary Zoological Society. 
 
 
Martin Whitehead BSc PhD BVSc CertSAM MRCVS 
Martin is a Director of Chipping Norton Veterinary Hospital in Oxfordshire, a first-opinion mixed 
practice also doing exotic-animal referral and zoo work.  After a PhD for research on comparative 
aspects of auditory biophysics in vertebrates, Martin worked in basic and clinical research in US 
medical school ENT departments, before switching to veterinary medicine, graduating from the 
Liverpool veterinary school in 1999.  His particular interests are evidence-based veterinary 
medicine, small-animal internal medicine and zoo- and exotic-animal medicine.  He has published 
articles on the biophysics of hearing and on various veterinary topics, and is a member of the 
BSAVA’s Scientific Committee. 
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AN OVERVIEW OF THE THREATS FACING WILDLIFE IN THE MIDDLE EAST AND THE 
CONTRIBUTION OF VETERINARIANS TO CONSERVATION PROGRAMMES 

 
Tom Bailey BSc BVSc MSc PhD CertZooMed Dip ECZM(avian) MRCVS 
 
Origin Vets, Goetre Farm, Pembrokeshire, drtomabailey@gmail.com 
 
 
In the Middle East there are great pressures on the environment and wildlife.  Indeed many species 
are teetering on the edge of extinction.  Wildlife health, management and welfare are poorly 
understood concepts and are not important priorities for regional governments.   
 
In this presentation I will review some of the factors including regional cultural and religious 
attitudes, economic development, regional instability and hunting that have contributed to the 
loss of wildlife in the Middle East.  The contribution of hunters and falconers in the development 
of environmental agencies in the region is explained.    
 
Examples of the conservation themes that have evolved in response to these problems and which 
have benefited from veterinarian contributions include:   
 
Intensification of captive breeding efforts - The involvement of veterinarians in multidisciplinary 
houbara bustard captive breeding projects has resulted in the intensive production of a species 
that is widely hunted across the region.  Projects described include the International Centre for 
Houbara Conservation (UAE), the National Avian Research Center (UAE), the National Wildlife 
Research Center (Saudi Arabia) and the Breeding Centres in Morocco and Kazakhstan. 
 
Falcon hospitals - The establishment of dedicated hospitals have promoted clinical veterinary 
research to improve the health and welfare of species used in the traditional Arab heritage of 
falconry.  The work of the Middle East Falcon Research Group to raise the awareness on matters 
relating to captive and wild falcons and falconry will also be outlined. 
 
Rehabilitation and rescue centres - The establishment of facilities where confiscated illegally 
traded wildlife receive veterinary support including at the Breeding Centre for Endangered Arabian 
Wildlife and National Avian Research Center (UAE) are examples where small steps have been 
taken by government agencies to deal with the illegal trade of wildlife into the region. 
 
Education and awareness - Can the level of awareness to wildlife health, management and welfare 
be raised in a region where most people live in large modern cities detached from nature?  The 
creation of forums such as the Middle East Falcon Research Group and information resources can 
be used to raise awareness of veterinary and conservation issues affecting falcons and wildlife 
across the region promoting better care of captive and free-living populations.  I will relate the 
story of how I, and a small group of colleagues, harnessed our frustration at the pervasive 
indifference to conservation to positive effect.  We took action to establish Wildlife Middle East 
News, a bilingual information resource to raise awareness of conservation issues and to enable 
better management and welfare of wildlife.  This case study demonstrates how individuals, such 
as biologists, veterinarians and environmental educators working with wildlife in narrow 
professional arenas can play a role in the solution of wider environmental problems.   
 
 

SPONSORED BY BAYER 
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ZOONOTIC RISK POSED BY WILDLIFE TRADE IN MARKETS IN LAO PDR 

 
Zoe F. Greatorex BVetMed MSc MRCVS 
 
Co-authors: S.H. Olson, S.Singhalath, S.Silithammavong, K.Khammavong, A.E. Fine, W.Weisman, 
B.Douangngeun, W.Theppangna, L.Keatts, T.Hansel, S.Zimicki, K.O’Rourke, D.O. Joly, J.Mazet. 
 
Wildlife Conservation Society, zoegreatorex@hotmail.com 
 
An estimated 72% of emerging zoonotic disease events originate in wildlife. Such diseases can pose 
serious risks to human health as demonstrated by the 2014 Ebola outbreak. Wildlife trade, as a 
mechanism for zoonotic disease transmission, amplification and spread, represents a specific 
threat to human health and economies in Asia, as highlighted by the 2003 SARS coronavirus 
outbreak, which originated in a Chinese wildlife market. Additionally, wildlife trade poses a serious 
threat to biodiversity. The combined impacts of bushmeat trade on public health and biodiversity 
need assessing.  
 
From 2010-2013, data were collected in Lao PDR from markets selling wildlife including, 
information on volume, form, species, and price of wildlife; market biosecurity; and market visitor 
origin. Using this observational dataset, the potential for traded wildlife to host zoonotic diseases 
that pose a serious threat to human health was evaluated. To provide a combined ‘One Health’ 
assessment of the impact of bushmeat trade on public health and biodiversity, we additionally 
included an assessment of socio-economic and conservation implications of wildlife trade in Lao 
PDR, by examining price and protection status of traded wildlife.   
 
In over 376 individual visits to 93 markets a total of 33,752 carcasses, or 15,853 kg of wildlife, 
representing 185 species, were observed for sale. Seven markets were identified as particular hubs 
of wildlife trade with > 100 animals/day for sale on 4 or more visits. Mammals were mostly sold 
fresh dead (67%), live (20%), and smoked (11%). Wild birds were mostly sold fermented (54%), 
fresh dead (25%), live (11%), and frozen (7%).  Reptiles were mostly sold live (97%). Twelve 
mammalian taxonomic families having been documented as hosts of 42 zoonoses (including 
diseases such as rabies, SARS, leptospirosis and Mycobacterium tuberculosis complex) were 
observed. Six mammalian families were seen in large volumes (greater than 800 individuals or kg 
per family) with the potential of hosting a high number (7 to 30) of risk zoonoses; Sciuridae, 
Pteropodidae, Muridae, Cervidae, Suidae, and Viverridae. 
 
On average, fresh dead wildlife was consistently more expensive than an equivalent amount of 
fresh dead domestic pork. We observed 6,452 individual animals for sale that are listed under Lao 
PDR law as near extinct or threatened with extinction if management is neglected. In the 7 markets 
identified as hubs of trade, biosecurity was generally poor, and the combination of high wildlife 
volumes, high risk taxa for zoonoses, and poor biosecurity increase the potential for pathogen 
transmission. The combined risks presented by wildlife in markets in Lao PDR highlight the need 
for a multi-sector approach to effectively address wildlife trade in order to protect public health, 
economic interests, and biodiversity. 
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SETTING STANDARDS FOR BRITISH WILDLIFE RESCUE CENTRES 

 
Elizabeth Mullineaux BVM&S DVM&S CertSHP MRCVS 
 
Secret World Wildlife Rescue, lizmullineaux@mac.com 
 
There are approximately 80 UK wildlife rescue centres (Mullineaux and Kidner 2011) dealing with 
an estimated 30-40,000 animals per annum (Moloney and others 2007), although numbers may 
be double this figure (Grogan and Kelly 2011). Unlike other countries, including Australia, NZ and 
North America, where some statutory framework exists, there is currently no licensing of wildlife 
rehabilitation facilities or practices in the UK (Mullineaux 2014). Instead, the legal management of 
indigenous wildlife in captivity relies upon the application of legislation controlling animal welfare, 
medicines and veterinary procedures.  
 
The availability of facilities, suitably-trained personnel, and funding have all been shown to be 
limiting factors in the success of wildlife rehabilitation (Best and Mullineaux 2003, Dubois 2003, 
Wobeser 2007). A good working relationship between lay rehabilitators and vets has also been 
found to be an essential part of any successful rehabilitation program (Miller 2012). Unfortunately, 
relationships between vets and rehabilitators can sometimes be poor with vets often criticised for 
a lack of knowledge and interest in wildlife and disagreements arising when emotive subjects such 
as euthanasia are discussed. Within the wildlife veterinary community there are concerns 
regarding the variable standards of veterinary care within rehabilitation centres, ranging from 24/7 
on-site veterinary provision to no veterinary involvement beyond the supply of medicines.  Areas 
such as patient record keeping and post-release monitoring are of particular concern (Guy and 
others 2013, Mullineaux 2014).  
 
Over recent years the Veterinary Defence Society (VDS) has dealt with an increasing number of 
cases involving wildlife centres and their veterinary surgeons (M. Stanford pers comm.). For the 
veterinary surgeons involved these have included professional negligence claims and regulatory 
complaints, with the potential for criminal charges. For the wildlife centres and their staff, these 
have including potential criminal charges resulting from breaches of the Veterinary Surgeons Act 
1966, the Veterinary Medicines Regulations 2012 and 2013, and the Animal Welfare Act 2006.  
 
As a result of the VDS cases, BVZS has already produced veterinary medicines guidance (BVZS 
2014) that has met with Veterinary Medicines Directorate (VMD) approval. BVZS is now working 
to produce standards for wildlife centres and their veterinary surgeons based around the zoo 
licensing standards. It is expected that these voluntary standards will subsequently be endorsed 
by BVA and RCVS. Discussions with the British Wildlife Rehabilitation Council (BWRC) have already 
begun and should lead to the standards also being accepted by a majority of wildlife centres.   
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PROVENTRICULOTOMY IN AN EMU WITH MULTIPLE FOREIGN-BODY INGESTION 
 

Craig Hunt BVetMed CertSAM DZooMed MRCVS 
 
Chine House Veterinary Hospital, Sileby, craighuntvet@googlemail.com 
 
Case 1: A 3 month old, pet emu of unknown sex weighing 4kg was presented with 2 day history of 
anorexia, colic and malaise. Abnormalities detected on clinical examination included biliverdinuria, 
scant faeces, pain on coelomic palpation and an unwillingness to stand. Basic faecal, haematology 
and biochemistry screens including heavy metal analysis were within normal ranges. 
  
Anaesthesia was induced with isofluorane in oxygen delivered via facemask and an ET tube placed. 
IPPV was provided at a rate of 10-15 breaths per minute. It was necessary to wrap the ventral neck 
in conforming bandage to prevent inflation of the tracheal diverticulum and allow controlled 
ventilation. 
 
Intravenous Hartmann’s solution was administered via the medial metatarsal vein at a rate of 
10ml/kg/hr; analgesia was provided with butorphanol (1mg/kg/IM). 
 
Radiographs revealed a large number of metallic foreign bodies in the proventriculus. The foreign 
bodies were subsequently removed via a proventriculotomy using a paramedian approach.  
 
Post-operative treatment included: 
 

- Metoclopramide CRI @ 1mg/kg/hr 
- Marbofloxacin 10mg/kg PO SID 
- Meloxicam 0.2mg/kg PO SID 
- Gavage Oxbow Herbivore BID  

 
The emu was discharged after 3 days but was lost to follow up. 
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Case 2: The same emu, now a 3 year-old, adult male weighing 32kg was presented with a 2 week 
history of anorexia, excessive pacing of its paddock and colic. Abnormalities detected on clinical 
examination included scant faeces, reduced muscle mass and resentment to palpation of the 
coelom. 
 
Due to the size of the patient and its potential to cause injury to handlers (and itself) it was elected 
to use an injectable anaesthesia protocol. A literature research revealed limited information on 
suitable anaesthetic agents and dosages for adult emu, the majority of information relating to the 
ostrich.  
 
An anaesthetic cocktail was devised based on drug availability, experience with individual drug use 
and information from the literature.   
 
Doses Suggested: (for 30kg) 
 

- Medetomidine 0.1 - 0.15mg/kg (3mg – 4.5mg) 
- Ketamine 2 – 5 to 15mg/kg   (60mg – 150mg to 450mg) 
- Midazolam 0.1 - 0.2mg/kg   (3mg – 6mg) 
- Butorphanol 0.1 - 0.2mg/kg   (3mg – 6mg) = sedation   

 
 
These doses proved inadequate to induce anaesthesia and it was necessary to give several top-up 
doses. The total anaesthetic doses to achieve recumbency were as follows: 
 

- 21mg Medetomidine  = 0.66 mg/kg  
- 420mg Ketamine  = 13mg/kg 
- 42mg Midazolam  = 1.3mg/kg 
- 15mg Butorphanol  = 0.47mg/kg 

 
It proved necessary to administer a 100mg intravenous bolus of propofol in order to allow the emu 
to be intubated and subsequently moved from its trailer without it attempting to kick and stand.  
 
Radiographs confirmed several metallic objects in the proventriculus which were subsequently 
removed as previously described. The emu made an uneventful recovery.  
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INTRAMUSCULAR ANAESTHESIA WITH ALFAXALONE IN A BARRED LEAF FROG  

(Phyllomedusa tomopterna) FOR CORRECTION OF TRAUMATIC EVISCERATION 

 

Daniel Calvo Carrasco LV MRCVS Resident ECZM(avian) 

 

Great Western Exotics, Vets Now referrals, dan.calvo@vets-now.com 

 

A 1-year old barred leaf frog (Phyllomedusa tomopterna) was presented after a traumatic injury 
caused by a cat in the household. A superficial laceration was noticed over the left elbow joint. 
Evisceration was present through a puncture wound localized in the left caudo-lateral coelomic 
flank, and there was no active hemorrhage. The frog was administered 10 mg/kg of alfaxolone by 
intramuscular injection and was closely monitored. Within 2 minutes the patient started to show 
decreased mentation and within 5 minutes no superficial or deep pain response was observed, 
and palpebral reflex was absent. Oxygen was provided by a face mask. Respiratory rate was 
monitored by observation of breathing movements. Heart rate was monitored by Doppler. 
Palpebral reflex and any possible response to painful stimuli was closely monitored every 5 
minutes throughout the procedure. 
 

After copious lavage with 0.9% NaCl solution, the exposed viscera were repositioned inside the 
coelomic cavity. No further tissue damage was identified. A full thickness single horizontal 
mattress suture with 1 metric (6/0) polydioxanone was used to close the abdomen and the skin 
laceration in the forelimb.  
 

The patient recovered mobility 1 hour and 5 minutes after induction, and was placed in a recovery 
tank 15 minutes later. The frog was discharged three hours after recovery. Medical treatment 
consisted of oral enrofloxacin, tramadol at 10 mg/kg, and assisted feeding. To the author's 
knowledge, this is the first anaesthetic protocol described in a tree frog. 
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RECENT ADVANCES IN AVIAN ORTHOPAEDIC SURGERY 

Neil A. Forbes BVetMed DipECZM(avian) FRCVS 
 
Great Western Exotic Vets, Vets Now Referral Hospital, neil.forbes@vets-now.com 
 
In treating birds with fractures, the clinician must be prepared to think laterally, considering each 
case individually, taking into account: compound / closed, proximity to a joint, species 
temperament (in respect of post-operative care) and life style (in respect of degree of perfection 
achievable). 
 
For many years now, the hybrid or tie-in fixator has been the mainstay technique in avian 
orthopaedics within this facility. 
 
This session will focus on newer techniques in avian orthopaedics.  Recent adjustments to the 
hybrid-fixator technique broaden its traditional applications to improve the management of more 
complex fractures affecting the diaphyses.   
 
Elbow and inter-tarsal luxations, splay legs, distraction osteogenesis, stabilisation of cervical 
fractures, management of bilateral mandibular fractures, mandibular deficits and mandibular mal-
alignment will all be discussed.   
 
 
Reference 
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THE TRIALS AND TRIBULATIONS OF VICUÑA (Vicugna vicugna) ANAESTHESIA 

AT TWYCROSS ZOO 
 
Sarah Chapman BVM&S MSc DipZooMed (Mammalian) MRCVS 
 
Co-author: P. Dobbs 
 
Twycross Zoo, Atherstone, Warwickshire, CV9 3PX, United Kingdom, 
sarah.chapman@twycrosszoo.org 
 
Vicuña   (Vicugna vicugna)  are  exotic  South  American  camelids  whose  breeding  is   managed  
carefully  within  European  zoological  collections.   They  are  often  kept  in  family  groups  with  
youngsters being moved on to new breeding situations at around one year of age. They are ‘hardy’ 
by nature and have a thick fleece that aids in their ability to live at high altitudes in the wild.  In 
comparison to other captive South American camelids such as alpacas and llamas they have a 
nervous character, making them less amenable to handling and training. Health issues in captivity 
can include dental problems (e.g. abscesses, growth deformities), lameness and trauma.  These 
problems may require anaesthesia to allow investigation and treatment.  Other reasons for 
anaesthesia include examination and testing prior to export.   
 
Anaesthetic regimes at Twycross Zoo have included the use of a combination of induction agents 
including medetomidine/ketamine and zoletil/butorphanol/medetomidine, but the outcomes 
have been inconsistent.  Intubation is relatively straight forward to allow provision of 
supplementary isoflurane and delivery of oxygen.  The risk of regurgitation and aspiration can be 
reduced by careful positioning of the head and neck and starving for up to 24 hours prior to the 
procedure. Intravenous catheterization via the jugular vein is standard and also a good site for 
blood sampling.  Handling for hand injection for intramuscular delivery of induction agents has 
produced high levels of excitability and thus very poor induction.  There is also the risk of trauma 
to the handler and animal.  Intravenous access for induction was successful but required high 
doses of induction agent when compared to other camelids.  Darting is challenging due to their 
thick fleece and flighty nature.  If separated from the rest of the herd, they soon become very 
anxious and will attempt to jump barriers to return to the other animals.  If left with the herd, 
constant stimulation from the other animals is a problem. One individual was given zuclopenthixol 
acetate, via remote intramuscular injection, to reduce anxiety when split from the herd, with 
questionable effect.  Facility design is crucial in the ability to handle these animals safely.  Provision 
of a race to run animals into smaller spaces for handling (or easier darting situations) is vital so 
that handling can be efficient and safe.  Individuals have also shown excitation on recovery leading 
to facial trauma on occasion.  This can be reduced by the addition of padding to walls/corners of 
housing. 
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HOW MUCH UVB DOES MY REPTILE NEED? 

THE BIAZA REPTILE & AMPHIBIAN WORKING GROUP UV-TOOL 
 
Frances M. Baines MA VetMB MRCVS 
 
Co-authors: J. Chattell, J. Dale, D. Garrick, I. Gill, M. Goetz, T. Skelton and M. Swatman 
 
Greenfield, School Lane, Govilon, Abergavenny NP7 9NT, fbaines@uvguide.co.uk  
 
It is now widely accepted that most, if not all species of reptiles will benefit from UVB lighting. 
Cutaneous vitamin D synthesis in response to UVB has been demonstrated to occur even in 
crepuscular and nocturnal species (Carman and others 2000, Acierno and others 2008). 
A huge variety of UVB-emitting lamps are now sold for use with reptiles; however, there is still 
much controversy as to how much UVB should be provided for any given species. 
In 2010, a small UV Focus Group was set up by the British and Irish Association of Zoos and 
Aquaria’s Reptile and Amphibian Working Group to devise guidelines for UV provision in zoos. 
The result, the BIAZA RAWG UV-Tool, is a working document to be revised and updated as 
information becomes available. It consists of a database of estimates as to the likely photo-
microhabitat of reptilian and amphibian species, and in particular, the likely UVB gradient. The 
suggested UVB gradients are derived from the four "zones" described by Ferguson and others 
(2010). The "Ferguson Zone" for each species has been allocated based upon practical experience 
and theoretical knowledge of the animal's thermoregulatory behaviour (e.g. diurnal rhythm and 
basking behaviour) and its typical microhabitat in the wild.   
The UV-Tool also provides a chart of a range of UVB lamps currently on sale, and links to online 
published test results. These include maps of their UV gradients, made using a readily available UV 
Index Meter (Solarmeter Model 6.5, Solartech Inc., Harrison Township, MI USA). This meter 
enables simple estimation of the effective UVB available from specific types of UVB lighting in the 
terrarium or other indoor enclosure.  
The first version of the UV-Tool was made available to BIAZA members in 2012 and has 
subsequently been substantially revised and expanded, with contributions from other zoos, 
herpetologists and private keepers with specialist interests. The latest version, published in 
January 2015, lists 251 species of reptiles and amphibians with estimates of their UVB, 
photoperiod, temperature and microhabitat requirements. The UV-Tool is available online, for 
download (BIAZA RAWG UV-Tool Focus Group 2015). 
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GIANT PANDA (Ailuropoda melanoleuca) MEDICINE UPDATE 

 
Simon J. Girling BVMS (Hons) DZooMed DipECZM (ZHM) CBiol FSB EurProBiol MRCVS 
 
Co-authors: A Naylor, D Brown, R Pizzi 
 
Royal Zoological Society of Scotland, sgirling@rzss.org.uk  
 
Canine distemper virus (CDV) is a known threat to the Giant panda in the wild and captivity. 
Modified live CDV vaccines historically may have been partly responsible along with poor nutrition 
for the runting-stunting syndrome seen in many pandas, often accompanied by dental enamel 
defects. Successful immunisation against CDV using a canarypox-vectored CDV vaccine has been 
carried out and is the preferred current vaccine (Bronson and others 2007). Other viruses isolated 
from captive Giant pandas in China include canine parvovirus and canine adenovirus 2, reflecting 
the frequent exposure to a large feral dog population and both of which seem to be more 
commonly seen than the rarer CDV in the mainstream centres. Various bacteria have resulted in 
enteritis in Giant pandas including E. coli, Salmonella spp. and Clostridium spp. (Mainka 1999).  
 
Bayliascaris schroederi is a common ascarid infecting Giant pandas and has been suggested as the 
most significant pathogen in the wild population by some authors (Zhang and others 2008), 
although in captivity it rarely causes serious disease. Its eggs are highly resistant to disinfectants 
and some anthelmintics, and survive for several years in soil and vegetation. Dental disease is 
common, as with other bears. Dental calculus build-up can lead to gingival recession. Caries may 
also be seen as honey is often used as a positive reinforcing training aid. Neoplasia as with all bears 
is common in the Giant panda: there have been several reports in the literature of adrenal 
carcinomas, pancreatic carcinomas, thyroid gland carcinomas, haemangiomas, liposarcomas, 
hepatocellular carcinomas and lipomas. Hypertension has also been reported in the Giant panda, 
often associated with epistaxis. The underlying aetiology has not been fully investigated, but it 
appears often as a primary condition.  
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THE USE OF TEMPERATURE RECORDING MICROCHIPS IN REPTILES 
 

Jack MacHale BVetMed MRCVS 
 
Co-author: M. Kubiak 
 
Manor Vets, Birmingham, jackm@manorvets.com 
 
 
A study was undertaken to investigate the use of thermal microchips in the temperate Solomon 
Island skink (Corucia zebrata), Hermann’s tortoise (Testudo Hermanni) and Mediterranean spur-
thighed tortoise (Testudo graeca) and in the arid-basking Leopard tortoise (Stigmochelys pardalis).  
 
Bio-Thermo microchips were placed in all skinks and tortoises to investigate the reliability of 
microchip temperature readings versus other methods. Readings were recorded from the 
microchips, and additionally from the oral mucosa, skin and the ambient temperature using 
infrared and rectal probes. The results were correlated in order to ascertain whether microchip 
temperature correlated closest to core, peripheral or atmospheric temperature, and hence to 
establish the reliability of their use in a clinical setting. 
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WOUND MANAGEMENT IN PRIMATES AT TWYCROSS ZOO 

 
Phillipa Dobbs BSc (hons) BVetMed (hons) MRCVS 
 
Co-author: S. Chapman 
 
Twycross Zoo, Burton Road, Atherstone, Warwickshire, phillipa.dobbs@twycrosszoo.org 
 
Twycross zoo currently holds 35 species of primate. The species vary from pygmy marmosets to 
Western lowland gorillas.  
 
Wounds can vary from a small injury requiring no treatment to injuries requiring surgical 
intervention. The most common type of wound sustained is caused by trauma that occurs during 
a social interaction or group introductions or due to enclosure issues. Whenever an animal sustains 
a wound that the keepers feel is significant, a member of the veterinary team will visually check 
the animal. At this point a discussion is held to check compliance for medication, social standing 
in the group and how we can monitor the wound. Depending on the severity of the wound it may 
be left to heal by secondary intention or the wound is surgically repaired under anaesthesia. We 
always discuss the possible end results and prognosis with the keepers and work hard to educate 
our keepers to manage their expectations. 
 
We always aim to return the animal to the group the same day following an anaesthetic, but if this 
is going to cause problems for monitoring and treatment a decision may be made to temporarily 
remove the animal from the group. The welfare of the individual animal needs to be weighed up 
against the advantages of this before this is carried out.  
  
Examples to be discussed in the talk include tail injuries in guenons, finger injuries in spider 
monkeys and chimps, and management of surgical wounds.  
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TRIAGE OF BOTULISM IN WILD BIRDS 

 
Bev Panto BSc (Hons) BVetMed MRCVS 
 
RSPCA Stapeley Grange Wildlife Centre, London Road, Nantwich, Cheshire CW5 7JW 
bev.panto@rspca.org.uk 
 
Avian botulism is a disease of birds caused by ingestion of toxins produced by the spores of the 
bacterium, Clostridium botulinum. C. botulinum is widespread in soil and requires warm 
temperatures (usually between 25 and 40°C) and an anaerobic environment in order for the spores 
to germinate and produce the toxin. Toxin ingestion results in an ascending paralysis, which is 
often rapidly fatal without medical intervention. 
 
Every summer wildlife rehabilitation centers and vets are presented with wild birds demonstrating 
clinical signs consistent with botulism. A diagnosis of avian botulism is one of exclusion, and a close 
working relationship with government laboratories, DEFRA and local authorities is fundamental to 
the effective management of large scale avian mortality. 
 
During July 2014, over the period of one week, RSPCA officers were called out to 12 separate 
incidents in the North West of England with between 5 and 100 dead and dying water birds at each 
site. Various species were affected, with the highest morbidity and mortality amongst mallards 
(Anas platyrhynchos), Canada geese (Branta canadensis) and mute swans (Cygnus olor).  
 
Stapeley Grange Wildlife Hospital, as the RSPCA’s busiest wildlife center with a catchment area 
including the whole of the North of England and up to Mid-Wales and the Scottish border, was at 
the center of the outbreak, receiving sick and dead birds from multiple sites. The veterinary team 
was called upon to help support the RSPCA inspectorate and advise local authorities in the 
effective triage of these birds. History, clinical signs and post mortem examination were consistent 
with a diagnosis of botulism. In addition to all birds testing negative for viral screens and no specific 
post mortem findings consistent with any other disease, a working diagnosis of avian botulism was 
reached. 
 
Despite having one of the largest swan isolation facilities in the country, the center was unable to 
cope with the high numbers of daily admissions, and therefore field officers were instructed to 
implement triage protocols to direct resources to those birds most likely to survive and to mitigate 
further impact of the disease. This triage was based on clinical signs, instruction on fluid therapy 
in the field, transport, environmental management and public relations advice. 
 
This presentation aims to discuss some of the challenges associated with the diagnosis and 
treatment of avian botulism, as well as a pragmatic approach to large scale outbreaks of disease 
in wild water birds. 
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WHERE ANIMAL WELFARE ENDS AND ETHICAL INFLUENCE STARTS 
 
Sally Binding MSc 
 
EAZA Animal Welfare Training Officer, Amsterdam, The Netherlands, sally.binding@eaza.net 
 
Both ethics and animal welfare science play an important role in our animal management 
decisions. However, these two components of our decision making processes are often incorrectly 
considered as synonymous and the line between where animal welfare ends and ethical influence 
starts often becomes blurred. Whilst our ethical beliefs will impact the decisions we make 
regarding animal welfare, for example, defining acceptable levels of welfare, our ethics are 
intrinsically biased by our own personality, education, experience and culture; and therefore we 
unavoidably adopt a human-centred - what we think - approach. Conversely, animal welfare is a 
scientific discipline that adopts an animal-centred approach through objectively assessing the 
experience of the animal. It is important that our animal welfare decisions ensure an animal-
centred and not a human-centred approach, and a clear distinction is made where animal welfare 
ends and ethical influence starts. 
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POPULATION MANAGEMENT IN ZOOS – THE ETHICAL DEBATE 

 
David Field 
 
Chairman of the British & Irish Association of Zoos and Aquaria (BIAZA) 
Zoological Society of London, Regents Park, London, david.field@zsl.org 
 
Providing the procedure follows best practice, euthanasia of zoo animals is not a welfare issue. 
The ethical issues surrounding euthanizing surplus zoo animals are the subject of considerable 
debate though. 
 
Responsible management of all animal populations under human care is essential.  Demographic 
and genetic objectives underpin such responsible management.  Equally, zoo managers have to 
manage space that is limited and must reach acceptable husbandry standards. Uncontrolled 
breeding is therefore not acceptable. Contraceptive techniques continually improve, but can have 
significant health implications. Equally, the importance of allowing maternal and paternal 
behaviour is gaining significant support. 
 
Balanced against these considerations is the public perception what zoo managers face in terms 
of euthanizing endangered animals, and the ethical argument that animals born in zoos have the 
“right to life”. 
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EUTHANASIA AND CULLING: ENDING THE LIVES OF ANIMALS IN ZOOS 

 
Chris Draper1,2 and Mark Jones1 

 
1Born Free Foundation, Horsham, markj@bornfree.org.uk 
2School of Biological Sciences, University of Bristol, chris@bornfree.org.uk 
 
Ending the life of an animal in a zoo may involve considerations beyond animal health and 
welfare. Veterinarians have a responsibility to consider the justifications for, and ethical 
implications of, ending an animal's life, in addition to employing the most humane method. There 
is an urgent need for distinction between euthanasia - a "good" death for the benefit of the animal 
- and the culling of healthy animals in zoos for the purposes of population management. Ethical 
considerations may differ greatly between euthanasia and culling. Accurate and reliable data on 
culling in zoos are lacking, but there are indications that the practice is frequently employed.  
 
An animal's quality of, and right to, life should be weighed carefully against the purported benefits 
to conservation, and the conservation claims of zoos must be examined carefully if employed as a 
justification for killing animals. Decisions to kill animals in zoos may benefit from additional 
independent ethical scrutiny, and guidelines reflecting animals’ interests should be established 
and followed that fully reflect the range of circumstances where killing of animals in zoos is 
considered. Just as many small animal vets may seek to avoid ending the life of a healthy animal, 
so too should zoo veterinarians seek to avoid killing healthy animals whenever possible. 
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TRUTHS AND MYTHS SURROUNDING ZOO ANIMAL CONTRACEPTION 

 
Yedra Feltrer Rambaud VMD MSc WAH MRCVS 
 
EGZAC - EAZA Group on Zoo Animal Contraception 
Veterinary Advisor and Veterinary Liaison Officer  
 
Zoological Society of London, Regents Park, London, yedra.feltrer@zsl.org 
 
 
Contraception is an important, if not vital, tool in our genetic and welfare management of zoo 
species. Effective contraception helps to avoid over-representation of certain individuals and to 
prevent inbreeding, ensuring long-term population sustainability and modifying generation length, 
thus allowing time to move or export previous progeny. Contraception methods are also employed 
to modify inappropriate sexual behaviours, decrease the repetitive physiological demands on 
selected individuals due to pregnancy, and for the treatment of certain pathological conditions. 
Although many methods of contraception are available, providing safe and effective contraception 
for species with highly variable reproductive physiologies is a major challenge. The EAZA (European 
Association of Zoos and Aquariums) Group on Zoo Animal Contraception (EGZAC) and the 
American AZA (Association of Zoo and Aquariums) Wildlife Contraception Center (WCC) are 
working together to gather as much information as possible on the use of contraception in wild 
animal species, with the aim of increasing our knowledge of the use of contraceptives in wildlife, 
and providing evidence-based advice for zoos and zoo professionals.  
 
During this presentation on EGZAC, we aim to dispel many of the “myths” and present some of the 
“truths” about the use of contraception in zoo animals. The science of wildlife contraception is still 
very young and further research is needed. Identifying targeted research areas is a goal of both 
EGZAC and the AZA WCC. For more specific information please visit www.egzac.org or 
contraception@chesterzoo.org. 
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REPRODUCTION IN SOUTH AMERICAN CAMELIDS – AN OVERVIEW 
 
Karin Müller MVSc DCHP DECBHM MRCVS 
 
Senior Lecturer Animal Husbandry & Reproduction, University of Liverpool 
Consultant Camelid Medicine (www.camelidworkshop.com), karin.mueller@liverpool.ac.uk 
 
 

 Sexual maturity in males: sperm present from 11 months-old, but usually not used for 
breeding until 2-3 years old. Have preputial adhesion with testosterone needed for release. 

 Non-pendulous scrotal sac. Relatively small testicle (e.g. alpaca 3.5 cm long by 2.5 cm wide), 
i.e. limited semen storage capacity (avoid more than 2x serves / day).  

 Females reach puberty at about 6 months of age; earliest breeding at 12 months-old, 
weighing at least 40 kg for alpacas / 60 kg for llamas (i.e. 60-65% of adult weight); pregnancy 
rate about 70% in yearlings. 

 Relatively high rate of congenital defects (e.g. persistent hymen, double cervix, aplasias). 

 Induced ovulation, non-seasonal in northern hemisphere & Australasia. 

 Average mating time 25 minutes, female usually in sternal. Male penetrates cervix. 

 95% of pregnancies in left horn; entire gestation corpus-luteum dependent. 

 gestation length 345 +/- 15 days; reasonable survival in cria >320 days with intensive care; 
<310 days = survival unlikely. 

 Diffuse epithelio-chorial placenta like mare (RFM uncommon - treat like mare).  

 Twin ovulation and conception occurs (8-10%), but twins are very rarely carried to term.  

 Pregnancy diagnosis: female ‘spitting off’ male at 12-14 days after service (about 70% 
accurate); trans-abdominal ultrasound from 35-40 days; high progesterone 15-20 days post-
mating suggestive. 

 Parturition usually occurs during daylight; can delay if disturbed. 

 Births weights: Llama 10-15 kg; Alpaca 6-9.5 kg. 

 Agammaglobulinemic at birth, i.e. colostrum intake is essential. 

 Reproductive technologies: ET and MOET possible. AI limited by harvesting and processing 
problems. 

 Prostaglandin F2: occasional deaths due to anaphylactic reactions reported (dinoprost more 
likely to induce this than cloprostenol?) .  
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GRASS SICKNESS (EQUINE DYSAUTONOMIA) IN EIGHT PRZEWALSKI’S HORSES  

(Equus ferus przewalskii) 
 
Simon J Girling BVMS (Hons) DZooMed DipECZM (ZHM) CBiol FSB EurProBiol MRCVS 
 
Co-authors: A Naylor, D Brown, D Richardson, J Harley, M Fraser, E Milne 
 
Royal Zoological Society of Scotland, sgirling@rzss.org.uk  
 
Grass sickness, more correctly termed equine dysautonomia, is a usually fatal disease reported in 
horses, ponies, donkeys, zebra, rabbits and hares predominantly in northern Europe, with an 
almost identical disease (mal seco) being seen in South America (Hahn and others 2005; Uzal and 
others 1992). Records of the disease in exotic equids are rare: a single case has been reported in 
a Przewalski’s horse and one in a zebra (Ashton and others 1977). No single causal agent has been 
definitively identified as the pathogen involved although Clostridium botulinum toxin type C has 
been implicated amongst others (Hunter and others 1999). A series of environmental and 
management factors are regularly seen in outbreaks and include: previous disease on site; recent 
earth disturbance; movement to a new pasture; recent wet and warm weather with grass growth; 
and usually access to pasture (McCarthy and others 2001).  
 
An established group of eight Przewalski’s horses were moved to a new paddock that had 
immediately previously been occupied by a group of four Kiang (Equus kiang). Within days one of 
the Przewalski’s horses showed dullness and salivation from the corner of the mouth, followed by 
mouthing water. This individual failed to respond to medication and was humanely euthanased as 
a suspect grass sickness case after two days. Within a day, five of the remaining eight horses 
declined rapidly and were also euthanased showing similar clinical signs. Two Przewalski’s horses 
showed no clinical signs and survived this episode, aged 22 and 11 years respectively. Those 
affected were between 3-8 years old. Post mortem examinations of the affected horses confirmed 
equine dysautonomia. Soil samples and grass sward samples from the paddock were collected and 
analysed and these, along with the pathological, serological and biochemical findings from the 
horses, will be further discussed.  
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PATHOLOGY OF CAPTIVE RICHARDSON’S GROUND SQUIRRELS (Urocitellus richardsonii) 

REVEALS HIGH INCIDENCE OF NEOPLASIA 
 
Daniela Denk MRCVS Dr med vet DiplECVP 
 
Co-authors: M. Kubiak, L. Ressel 
 
International Zoo Veterinary Group Pathology, d.denk@izvg.co.uk 
 
Richardson’s ground squirrels (RGS) are a species of North American sciuromorph. In captivity they 
can be maintained in social colonies and make good exotic pets when handled regularly. However, 
there is a lack of pathological studies on captive populations and few reports of neoplasia exist, 
dominated by incidence of virally induced hepatic carcinomas (Tennant and others 1991). 
 
This study demonstrates the high incidence of neoplasia in a group of rescue animals (n=14) under 
consistent veterinary care. From February 2011 to August 2014, eleven animals from the group 
were examined utilizing combinations of radiography/computer tomography, incisional/excisional 
biopsies and post mortem examinations. Histology (n=8) and transmission electron microscopy 
(TEM) (n=1) was carried out to investigate the cause of death and presence of a viral agent, 
respectively. During the study period, several neoplastic entities were identified including 
hepatocellular carcinomas (n=3), lipomas (n=3), leiomyosarcoma (n=1), hepatic adenoma (n=1), 
squamous cell carcinoma (SCC) (n=1), myelolipoma (n=1), renal papillary adenocarcinoma (RPA) 
(n=1) and apocrine carcinoma (n=1). The mean age at diagnosis ranged from 25 to 47 months. 
Seven females and one male developed tumours. In addition, radiography revealed elodontomas 
in three males. Mean survival post diagnosis was 1 to 14 months, including elodontoma patients. 
TEM of a hepatic carcinoma could not identify virus particles. Further to this, two animals were 
diagnosed with mycobacterial osteoarthritis and splenitis/pneumonia, respectively. 
 
Contrary to previous findings, this study demonstrates a high incidence of neoplasia in captive 
RGSs and includes the first reports of leiomyosarcoma, SCC, myelolipoma, RPA and apocrine 
carcinoma. In addition, this is the first record of elodontoma in this species. The association of 
hepatic carcinomas with hepadnavirus was not confirmed by TEM, but further investigations are 
necessary to reliably confirm/refute this. To our knowledge, animals are not related but detailed 
pedigree information is unavailable and a genetic component possible. Other possible causes may 
include ingestion of carcinogenic substances, such as aflatoxins.  Veterinarians should be aware of 
a high tumour incidence in RGSs and clinical screening is recommended for early detection. 
 
 
Reference 
TENNANT, B. C., MROSOVSKY, N., MCLEAN, K., COTE, P. J., KORBA, B. E., ENGLE, R. E., GERIN, J. L., 

WRIGHT, J., MICHENER, G. R., UHL, E. &  ET AL. (1991) Hepatocellular carcinoma in 
Richardson's ground squirrels (Spermophilus richardsonii): evidence for association with 
hepatitis B-like virus infection. Hepatology 13, 1215-1221 

  



37 

                          SESSION 5: NON-INFECTIOUS DISEASE 
 PROPPPRO  

 

 
BVZS SPRING MEETING 2015 

  
“80% OF ENTIRE FEMALE RABBITS MAY GET UTERINE ADENOCARCINOMA”  

A CASE STUDY OF A VETERINARY FACTOID 
 
Martin L. Whitehead BSc PhD BVSc CertSAM MRCVS 
 
Chipping Norton Veterinary Hospital, Oxon, martin@chippingnortonvets.co.uk 
 
A ‘factoid’ can be defined as an item of unreliable information that is repeated so often that it 
becomes accepted as fact.  Veterinary textbooks and the websites of many veterinary practices 
and animal organisations contain statements similar to “up to 80% of entire female rabbits may 
develop uterine adenocarcinoma (UA) by five years old” in contexts implying that is the case for 
pet rabbits.  However, whereas UA may be the most common rabbit neoplasm, in the experience 
of the author’s practice, rabbits with UA are not often presented, despite the other common 
diseases of rabbits (e.g., dental disease, myxomatosis, gut stasis, bloat, vestibular disease, fly strike, 
mites) presenting frequently.  A recent small study in Denmark (Rueloekke et al. 2014) also found 
that UA in pet rabbits was much less common than is usually suggested.  Why this discrepancy? 
 
To investigate, the original source papers were reviewed:  the evidence demonstrating a very high 
incidence of UA in older rabbits derives from a few laboratory research colonies maintained in the 
USA in the 1930s to 1960s.  The rabbits in those colonies did have a very high incidence of this 
tumour, but differed from modern pet rabbits in a multitude of ways including, but not limited to; 
the breeds, degree of inbreeding, purpose of inbreeding, husbandry, housing and interaction with 
other rabbits.  From these source papers: 
 

 Incidence of UA varied markedly with both breed and strain of rabbit, and the breed 
composition of those laboratory colonies differed from the UK pet rabbit population.  

 Many of the tumour-bearing animals were closely related. 

 Many of the rabbits had been highly (in-)bred for specific health-research purposes 
unrelated to UA, but that breeding substantially influenced incidence of UA, e.g. 
incidence was much higher in carriers of certain congenital endocrinological disorders 
than in non-carriers, and much higher in a strain bred to be TB-susceptible than in a strain 
bred to be highly TB-resistant. 

 Various other factors of the laboratory colonies could have conceivably increased rates 
of UA relative to those in pet rabbits. 

 
It is concluded that, whereas older rabbits in some laboratory colonies have had a very high 
incidence of UA, it is unlikely that that evidence extrapolates directly to the modern pet rabbit 
population.  Thus, the statement “up to 80% of entire female rabbits may develop UA by five-years 
old” probably substantially exaggerates the incidence of these tumours in pet rabbits.  If so, why is 
this statement so ubiquitous in the veterinary arena?  Factors in the veterinary literature, and in 
the reasoning processes of veterinary surgeons, that potentially contribute to this ubiquity are 
discussed, including an ‘availability cascade’. 
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An adult female garter snake (Thamnophis marcianus) of unknown age was presented with a 
recent history of dysphagia, regurgitation and increased agitation. Clinical examination revealed a 
swelling in the region of the heart.  
 
Radiography and ultrasonography confirmed the presence of a large, ovoid soft-tissue, cystic mass 
cranial to the heart; oesophagoscopy was unremarkable. 
 
The snake was premedicated with tramadol 5mg/kg PO, ketamine 5mg/kg IM and midazolam 
0.5mg/kg IM prior to chamber induction with isofluorane in oxygen.  
 
The mass was excised and histology confirmed it to be a thyroid adenocarcinoma. 
 
Post-operatively the snake underwent several ecdyses in quick succession resulting in dysecdysis 
which was suggestive of hypothyroidism. 
 
Clinical signs improved and normal ecdysis frequency resumed after institution of oral thyroxin 
(Leventa® 1mg/ml oral solution; Merck Animal Health) 0.025mg/kg PO q1-5 days). 
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ANAEMIA AND WEIGHT-LOSS IN SOUTH AMERICAN CAMELIDS 
 
Karin Müller MVSc DCHP DECBHM MRCVS 
 
Senior Lecturer Animal Husbandry & Reproduction, University of Liverpool 
Consultant Camelid Medicine (www.camelidworkshop.com), karin.mueller@liverpool.ac.uk 
 
 
Summary 
Two common clinical presentations in South American Camelids (SAC) are weight-loss (or 
suboptimal body condition) and anaemia. Endoparasitism and chronic inflammatory conditions 
are common reasons for weight-loss and/or anaemia. Unique features of SAC have to be taken 
into account when working up anaemia cases. 
 
 
Review 
Weight-loss may be caused by a multitude of differential diagnoses, but the three most common 
causes are endoparasitism, bullying and teeth problems. Many owners do not regularly perform 
body condition scoring, which can make establishing an accurate history difficult. SAC do not 
develop robust immunity against endoparasites. A faecal egg count (FEC) in the affected animal 
should always be part of the work-up, even if the owner is using wormers, to rule out poor 
anthelmintic regimes and possibly resistance. An FEC method that is sensitive enough to detect 10 
eggs per gram and heavy eggs (e.g. liver fluke, Eimeria macusaniensis) should be used. When 
interpreting the results, the pre-patent period, recent anthelmintic treatment and the less direct 
relationship between FEC and worm burden in adults must all be taken into account. 
 
Anaemia is clinically suspected on the basis of pale mucous membranes. The first step is to rule 
out cardio-vascular problems via a thorough clinical examination, paying particular attention to 
pulse deficit, capillary refill time and heart and heart-valve adventitious sounds. Laboratory 
examination will confirm anaemia. In the case of haemolytic anaemia, an animal-side urine sample 
can be indicative (urine discolouration and urine dip-stick reactions). Red blood cells of SAC are 
small, flat and elliptical, and if using an automated haematology analyser, the machine has to be 
calibrated accordingly to avoid erroneous results. Haematocrit (HCT) should always be determined 
manually. Table 1 shows reference values for haematology, and Table 2 shows aids to 
interpretation. Splenic contraction can be quite severe in SAC, which will lead to an artificially high 
HCT. The upper limit given in the reference value table corresponds with other publications, but 
the majority of normal camelids will be between 0.23 – 0.28 in the experience of the author.  
 
SAC often show a moderate to severe level of anaemia during inflammatory processes, in 
particular chronic ones. While of interest for prognosis and treatment decisions, establishing 
whether the anaemia is regenerative or non-regenerative is not always clear-cut in SAC. Although 
general criteria that indicate regeneration (such as increased numbers of reticulocytes) can be 
used in SAC, there are some caveats: (a) anisocytosis, polychromasia, reticulocytosis and increased 
numbers of metarubricytes may be present in regenerative anaemia, but are not consistently so; 
(b) some of these changes may also be present in clinically normal animals; (c) an improvement in 
laboratory values can take a long time, for example HCT may stay low for several months after 
haemorrhage or other causes of anaemia. 
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Table 3 shows known and potential causes of anaemia in SAC. Chronic inflammation and/or 
infection are the most common causes in the experience of the author, sometimes in combination 
with hypoproteinaemia. Finding the source of the inflammation can be a diagnostic challenge. 
Endoparasites should always be excluded, in particular Haemonchus contortus. A thorough clinical 
examination, laboratory analysis, and further diagnostic aids such as ultrasonography are of 
immense value, and may have to be repeated if a diagnosis cannot be established first time round. 
In cases with a chronic, non-regenerative anaemia a bone-marrow biopsy is of value. Under local 
infiltration anaesthesia, a suitable biopsy needle is inserted into the thick part of the sternum. 
Bone marrow is harvested by 2 to 4 strong pulls on a 10-ml syringe. A smear is prepared 
immediately. Additional sample material can be stored in EDTA.  
 
 
Patients with anaemia or weight-loss are supported with good quality nutrition, in addition to 
treating the specific cause. If good-quality fresh grass is not available, or the patient has to be 
stabled, high-quality hay or haylage should be offered. Readi-grass or alfalfa (lucerne) are also 
useful. Alfalfa is particularly indicated for weight-loss because of its high protein content, but 
should be fed chopped (e.g. Alfa-A, Dengie) or as hay, not as pellets, and without added molasses. 
Concentrates can be added to the diet as energy source, but only if the patient consumes enough 
forage. A daily maximum amount of 250-300 grams for alpacas, and 500-750 grams for llamas, 
should not be exceeded. New feedstuffs need to be introduced slowly over 10-14 days, in 
particular concentrate feeds, to allow gastric microbes to adjust. A well-balanced mineral and 
vitamin supplement is advisable (e.g. Camelibra from GWF). 
 
 
Cases with iron-deficiency anaemia can be treated with iron dextran (5 – 8 mg/kg BW, subcut, 
repeated after 7 – 14 days). The owner should be informed that the product is not licensed for SAC 
and that its use in other species can occasionally lead to adverse reactions. Mycoplasma 
haemolamae is treated with tetracycline (20 mg/kg, every 3 days, 2-5 x times). 
 
 
A blood transfusion should be considered in cases with either severe anaemia or rapid blood loss. 
SAC can cope with a lower HCT than other species, probably because of their evolution in high 
altitude. The author always administers a blood transfusion when the HCT is 8% or lower. In 
patients with higher HCT values, clinical findings and rapidity of blood loss are taken into account. 
Clinicians report that a blood transfusion often appears to ‘kick-start’ the system, and transfusions 
should be considered outside the emergency situation, in particular where there are no signs of 
regeneration. SAC have one blood group and cross-reactions are very rare. Suitable donor animals 
include castrated males or non-pregnant females, at least two years of age, clinically healthy and 
ideally from the same herd. The author uses a human blood collection set and its needle. A 60-kg 
alpaca can easily donate 500 ml, and a 140-kg llama 1100 ml (from the jugular vein; sedate, if 
necessary, with 0.1 mg/kg butorphanol). As a rule-of-thumb, one litre of blood will increase the 
HCT of the recipient by 5%.  
 
(This article is largely based on a paper published in the BVCS proceedings, 2013.) 
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Table 1: Reference values for red blood cells and plasma proteins for alpacas. Unpublished data 
from author, based on 59 clinically normal animals from two British herds. (Values for reticulocytes 
and M:E ratio from references 2, 3, 4) 
 

Parameter Unit Reference Value 

Haematocrit L/L 0,23 – 0,39 

Haemoglobin g/dL 9,7 – 16,6 

Erythrocytes x 1012/L 9,1 – 15,9 

MCV fL 21 – 29 

MCH pg 9,4 – 11,7 

MCHC g/dl 39,6 – 45,6 

Reticulocytes(2,3) x 109/L 1,2 – 7,9 

Reticulocytes(2,3) % < 1.4% 

Myeloid:Erythroid 
(bone marrow) (2,4) 

 0,9 – 2,9 Llama 
0,47 – 1 Alpaca 

Total Protein g/L 52-76 
 
 
 

Table 2: Interpretation of haematocrit (HCT) in combination with total plasma protein (TP). 
Adapted from reference 1). 
 

HCT TP Interpretation 

Normal Low Protein-losing entero- or nephropathy; severe liver disease; 
vasculitis 

 High Increased globulin production (e.g. chronic inflammation); 
anaemia masked by dehydration 

Increased Low Combination of splenic contraction and protein loss 

 Normal Splenic contraction; erythrocytosis; hypoproteinaemia masked 
by dehydration 

 High Dehydration 

Decreased Low Substantial blood loss (recent or ongoing); over-hydration 

 Normal Increased destruction or reduced formation of erythrocytes; 
chronic blood loss 

 High Inflammatory processes; multiple myeloma; lymph-proliferative 
diseases 
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Table 3: Known or potential causes of anaemia in SAC. 
 

Cause Comments 

Inflammatory process In particular chronic processes. Blood protein levels often 
changed. 
Unclear if chronic renal failure causes anaemia in SAC. 

Parasitism In particular Haemonchus contortus and liver fluke, but 
potentially any severe worm burden. 
Severe lice or tick burden. 

Haemorrhage External (e.g. dog bite, accident) or internal (e.g. accident). Note: 
the thick fleece may hide external injuries. 
Also extensive gastric ulceration. 

Iron deficiency Handful of cases described. Possibly microcytosis and 
hypochromia, especially in chronic cases. 

Blood parasites Mycoplasma haemolamae occurs commonly in the USA, with 
occasional cases in the UK. If suspected, prepare an air-dried 
smear immediately after taking blood sample. Examine with 
Giemsa-stain. 

Haemolysis Reported cases after ingestion of nitrate / nitrite, brassica sp.  
and red maple leaves. The latter presents with intravascular 
haemolysis and Heinz bodies. 
Also potentially other toxins, e.g. onions, but no reports exist. 
Copper toxicity does not appear to cause marked haemolysis in 
SAC, but occasionally leads to bleeding into the gastro-intestinal 
tract. 

Copper deficiency  

Bone marrow Reports of neoplasia or functional abnormalities (e.g. myelo-
dysplastic syndrome) 

Coagulopathies Appear to occur very rarely. Possibly caused by snake venom or 
Vitamin-D toxicosis. 
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THE ZOO – ONE HEALTH IN MICROCOSM 
 
Mark F. Stidworthy MA VetMB PhD FRCPath MRCVS 
 
International Zoo Veterinary Group Pathology, m.stidworthy@izvg.co.uk 
 
The Manhattan Principles of One Health encourage co-ordinated responses to emerging zoonoses, 
prioritising ecosystem integrity and conservation of biodiversity - a multidisciplinary approach with 
the environment at its heart. Current practice focuses heavily on disease transmission at the 
animal/human interface, on risk to human health, and on diseases of public or economic 
significance, diminishing the environmental emphasis. 
 
A zoo, striving for education, conservation and re-introduction of threatened species to restored 
habitats, has captive wildlife embedded in a human environment, but should have One Health as 
core strategy. Wildlife disease investigation should expand horizons into the local and global 
environment, both in the zoo and for in situ projects, encouraging environmental investment and 
education, using three main guiding questions that have recently been suggested by others:  
 

1. Does the disease pose a risk to human health? 

2. Does the disease have the potential to adversely affect animal populations of 

conservation concern? 

3. Does the disease pose a threat to people who rely on the health/sustainability of an 

animal resource? 

In this context, diseases of importance identified during zoo surveillance include toxoplasmosis, 
echinococcosis, arena- , pox-, herpes- and respiratory viral infections, spongiform 
encephalopathies, bacterial and mycobacterial infections. Sentinel diseases indicating wider 
problems of One Health significance might include Paratanaisia trematodes in birds, avian malaria 
or angiostrongylosis. 
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fieke.molenaar@zsl.org 
 
Schmallenberg virus (SBV) is an emerging livestock disease, first described in the late summer of 
2011 in cattle in Germany and in the autumn of 2011 in sheep in the Netherlands and wild cervids 
in Belgium. The virus has subsequently spread throughout Europe, arriving in the UK in early 2012. 
 
SBV is an Orthobunyavirus transmitted by Culicoides midges. Windborne incursion of the virus into 
the UK occurred most likely via infected midges, and probably not via imported livestock. 
 
SBV antibodies have been detected in various wild ungulates throughout Europe, including red 
deer (Cervus elaphus) in the UK, France and Italy; fallow deer (Damma damma) in the UK; chamois 
(Rupicapra rupicapra) in Italy; moose (Alces alces) and European bison (Bison bonasus) in Poland.   
 
To evaluate the exposure to SBV of zoological collections in England and the value of current SBV 
serological assays, serum samples from artiodactyls and perissodactyls at the Living Collections of 
the Zoological Society of London (ZSL Whipsnade Zoo and ZSL London Zoo) and of Chester Zoo 
were screened using a competitive ELISA (cELISA) and a plaque reduction neutralisation test 
(PRNT). The cELISA proved useful for all Bovidae, Cervidae, Suidae, Giraffidae and Proboscidae, but 
the PRNT was the serological test of choice for Camelidae. 
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bTB TESTING IN SOUTH AMERICAN CAMELIDS 
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Bovine tuberculosis (Mycobacterium bovis) does occur in South American camelids (SAC), with an 
increase in confirmed cases seen since 2007. SAC are currently regarded as spill-over hosts. Alpaca- 
to-alpaca transmission was suspected in one instance (Twomey et al, 2009) and two alpaca-to-
human infections have occurred. Other tuberculosis strains reported in SAC include M. microti 
(Zanolari etal, 2009) and M. kansasii (Braun etal, 2009). 
 
The intradermal skin test (comparative or single) shows poor sensitivity in llamas and alpacas, with 
values in the region of 15-20% commonly found. APHA conducted a study funded by the breed 
societies (BAS, BLS and BCL), assessing sensitivity and specificity of cell-based (gamma interferon 
release assay) and antibody blood tests (the lateral flow rapid Ab tests Stat-Pak and Dual Path 
Platform; and the ELISA-based tests IDEXX and Enferplex; Rhodes et al, 2012). The gamma-
interferon test showed poorer specificity than the antibody-based tests. For the latter, sensitivity 
ranged from 57.7% to 69.2%, and specificity was around 97%, when tests were used in isolation. 
Combining two antibody tests (using parallel interpretation) improved sensitivity to between 
72.9% and 83.1%, but lowered specificity to between 94.2% and 95.8%, depending on the test 
combination. 
 
A voluntary surveillance testing regime was promoted by industry and veterinary bodies, gaining 
government approval and being launched in the summer of 2014 (scheme provided by Sure Farm 
Ltd). The protocol for breakdown herds currently consists of the single (bovine) intradermal skin 
test, followed between 10 and 30 days later by double serology testing (IDEXX and StatPak), with 
parallel interpretation applied to all three tests. Two clear consecutive intradermal tests at 90 days 
apart are required before restrictions are lifted, with further serological testing carried out at 
APHA’s discretion. Powers to remove all reactors, and compensation, were made statutory 
recently. Approval for the use of Enferplex in a breakdown situation is being sought, which will 
afford the choice of any two out of three serological tests to affected owners.  
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Recent documented cases of elephant endotheliotropic herpesvirus (EEHV) infections indicate a 
detectable viraemia several days prior to clinical signs. A more favourable disease prognosis was 
suggested by Stanton and others (2013) if veterinary intervention is carried out immediately 
following detection of this early viraemia. Therefore, there are considerable interests in 
developing rapid diagnostic tests to identify viraemic animals as early as possible. 
 
This study aimed to develop a multiplex TaqMan qPCR assay for simultaneous detection of EEHV 
genotypes most commonly associated with fatalities in Asian elephants (Elephas maximus), i.e. 
EEHV1, 3, 4 and 5.  Reagents were initially validated in singleplex assays before being further 
optimised in the multiplex format. The new multiplex qPCR assay delivered comparable sensitivity 
to existing tests and was applied successfully to archived clinical specimens. 
 
Through reducing time and costs associated with detecting multiple EEHV genotypes in a sample, 
this single-tube multiplex qPCR assay will improve monitoring of at-risk juvenile elephants for early 
EEHV viraemia to reduce the significant impacts of this disease on Asian elephant conservation. 
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A 7 year-old male Australian water dragon was seen after four days of lethargy and anorexia and 
a two day history of brown liquid regurgitation. On the ventrum and extremities several brown-
grey discoloured patches were present on the skin, associated with a thickening of the skin. Several 
toes had nails missing. A serous discharge was observed in the skin folds of the ventral aspect of 
the neck. Some of the lesions were reported to be chronic. 
 

Cytology of the vomitus revealed a heavy presence of yeast as well as some bacteria. Full thickness 
skin biopsies were taken for histopathological examination as well as aerobic, anaerobic and fungal 
culture. Epidermal hyperplasia with hyperkeratosis and intra-epidermal fungal hyphae was seen, 
with no significant amount of bacteria but abundant slender fungal hyphae within the 
hyperkeratotic surface layer. A moderate growth of Candida spp. was isolated in selective 
yeast/fungal cultures. 
 

Treatment consisted of oral nystatin and intramuscular marbofloxacin initially, adding oral 
itraconazole. The skin lesions significantly improved after six weeks of treatment. To the author's 
knowledge, this is the first systemic dermatomycosis caused by Candida described in a reptile, with 
successful fungal culture from skin biopsies. 
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PRZEWALSKI’S HORSES AND BACTRIAN CAMELS 
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Body condition scoring (BCS) is an essential tool for monitoring condition and making management 
decisions concerning zoo animals that cannot be handled or weighed regularly. BCS assesses fat 
deposition based on body shape, outline, prominence of skeletal features, and overlaying fat and 
musculature (Van Den Houten et al, 2011). Monitoring of body condition is of particular concern 
in extensively managed large hoofstock, kept outdoors all year round and requiring regular 
monitoring to assess supplementary feeding requirements over winter. It is also a means to assess 
fitness to breed (Maslanka, 2014). Obesity is a major concern in zoological collections and a scoring 
system is a vital means of monitoring obesity and the effects of any dietary changes made to 
combat it.   
 
The aim of this study was to produce scoring charts for: yak (Bos grunniens), Bactrian camels 
(Camelus bactrianus), Przewalski’s horses (Equus caballus przewalskii) and onagers (Equus 
hemionus). Scores were used to help decide whether animals were at an ideal weight or required 
supplementary feeding over winter. BCS charts were created using combined information from 
discussions with keepers, visual assessments of animals, and various literature and pre-existing 
charts. Five score body condition scoring charts were created for Bactrian camels, Przewalski’s 
horses and onagers. A 3-point ‘range’ was devised for scoring yak due to the difficulty in accurately 
scoring them due to their thick coats. The charts contain illustrations of each score in lateral and 
posterior views, photos of the stages when possible, and descriptions of the body areas to be 
assessed.  
 
When put to the test in a zoological collection, the results obtained from using the new scoring 
systems found a high level of obesity in the onagers (mean BCS of 4.25/5) and Przewalski’s horses 
(mean BCS of 3.6/5), but desirable condition in the yak (mean BCS of 3/5) and camels (mean BCS 
of 2.9/5). The charts will be used to monitor obesity and condition changes throughout the year, 
and to help influence their management, including that of supplementary feeding in the winter. 
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Animates Veterinary Clinic, Thurlby, Lincolnshire, sarah_pellett@hotmail.com 

 
The aim of this study was to analyse sensitivities to Ceftiofur sodium, a third generation 
cephalosporin following discussion at BVZS November Meeting 2014 on the lack of availability of 
Ceftazidime. Ceftiofur is licensed for use in cattle, swine, sheep, horses, goats, turkeys and day old 
chicks.  It is a bactericidal, broad spectrum antibiotic with activity against Gram positive and Gram 
negative bacteria, including β-lactamase producing strains.  Ceftiofur sodium has been reported in 
the literature for use in reptiles (Gauvin, 1993; Divers, 1998; Benson et al., 2003; Churgin et al., 
2014). 
 
Eighty assorted isolates from reptiles were examined for bacterial culture and sensitivities.  
Findings demonstrate Ceftiofur is effective as a broad spectrum cephalosporin with 71.25% of all 
bacterial isolates from the samples submitted, showing sensitivity to Ceftiofur.  Resistance was 
seen to Pseudomonas species, Chryseobacterium species and Acinetobacter baumanii.  
Sensitivities to E.coli and Salmonella species have been noted in this study despite reported 
resistance in the literature (Donaldson et al., 2006; Frye et al., 2007).   
 
This study shows a broad spectrum sensitivity to Ceftiofur, which may be considered as an 
alternative to Ceftazidime in certain cases.  It demonstrates resistance to Pseudomonas species 
that are common isolates in snakes showing clinical signs of respiratory infection. Whenever 
possible, Ceftiofur should be used on the basis of culture and sensitivity testing. 
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SURGICAL TREATMENT OF A VERTEBRAL LESION IN A RETICULATED PYTHON  
(Python reticulatus) 

 
 
Joanna Hedley BVM&S DZooMed (Reptilian) DipECZM (Herpetology) MRCVS 
 
RVC Exotics Service, Royal Veterinary College, London, jhedley@rvc.ac.uk 
 
A 25 year old male Reticulated python (Python reticulatus) was presented with a history of reduced 
movement, ataxia and suspected “neck pain”. Signs had appeared suddenly 18 months previously 
and were suspected to be related to a traumatic episode. Physical examination revealed the snake 
was alert and responsive but had a moderate head tilt to the right side, circled in an anticlockwise 
direction when moved and was hyperaesthetic. 
 
The snake was admitted for MRI imaging which was performed under general anaesthesia. 
Imaging revealed a focal vertebral lesion. On surgical exploration, a solid mass was found to be 
attached to one of the vertebra. The mass was removed and samples were taken for culture and 
histopathology which revealed a nodule of well differentiated bone with a little connective tissue 
around it. The snake recovered well from general anaesthesia, the following day was showing 
interest in food and two days later was bright, active and able to move in a straight line. This poster 
discusses diagnostic and surgical options for vertebral lesions in snakes and long-term prognosis. 
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BVZS GUIDELINES FOR MEETING ABSTRACTS 
 

PLEASE NOTE: From the November 2007 meeting all abstracts and extended abstracts will be linked to CABI. This is 
an important step in helping the Society and members work reach a wider audience. While the society 
encourages authors to include as much relevant data as possible, it is the authors own responsibility to restrict 
their data as necessary in order not to prejudice any future peer-reviewed publications they may have planned. 
While previous humorous biographies have been included, in line with the links with CABI, please adhere to the 
biography guidelines and keep these to a professional nature. At present BVZS meetings and abstracts are NOT 
peer-reviewed. 
Submissions should be in word (.doc or .docx) format, 12 font Calibri, single line spacing, not justified. 

Biography 
This should include the first author’s institution/ practice/ affiliations, as well as a summary of relevant 
qualifications and achievements, career, highlights, or relevant current projects. Please keep the biography to a 
professional nature. Maximum of 100 words. Please submit your biography as a separate file. 

Title 
The title should be in capital letters, centred, bold. The title should not be more than 15 words. 

Author(s) 
Please provide all relevant post-nominals of the main author/speaker, initials and surname of co-authors, place of 
work of the main author and email address that can be printed with the abstract. 

Abstracts 
Abstracts should be a minimum of 200 words, and a maximum of one page A4 (standard margins), including 
references (Veterinary Record format), figures/tables and acknowledgements if relevant. The 
conclusions/results/outcome of the study/case report must be included in the abstract. 

Extended Abstracts 
These are reserved for invited speakers and those that have requested such from the Meetings Committee. The 
required format is: 
1. Study: SUMMARY, INTRODUCTION, MATERIALS AND METHODS, RESULTS, DISCUSSION, REFERENCES 
2. Case reports or case series: SUMMARY, INTRODUCTION, CASE REPORT, DISCUSSION, REFERENCES 
3. Review articles should preferably be in the format: SUMMARY, REVIEW, CONCLUSION. This may be altered 
depending on the reviews nature, but must include a SUMMARY and CONCLUSION. 
The text should be concise and should be a maximum of 2000 words, and not exceed 4 pages in length, including 
illustrations and references. The summary should not exceed 200 words. 

Tables and illustrations 
Tables should be kept to a minimum and should be created in Word. The legend should clearly explain what data the 
table is presenting, without the need to refer back to the text. Tables should not duplicate information 
presented in figures. 
Digital images should be GIF, TIFF, or JPEG files, at a minimum resolution of 300 dpi. Please label them to 
correspond with the list of numbered figure captions; for example 'Figure 3.jpg' or 'Figure 7B.jpg', etc 

Style 
Measurements should be expressed in the metric system or in SI units. Temperatures should be given in °C. 
Centrifugation speeds should be given in g. All abbreviations should be spelt out in full the first time they are 
used in the text. Medicines should be referred to by the generic name (Recommended International Non- 
Proprietary Name), as used in the sixth edition of The Veterinary Formulary (London, Pharmaceutical Press 2005) and 
listed on the website of the Medicines and Healthcare products Regulatory Agency, followed by the 
proprietary name and manufacturer in brackets when first mentioned; eg, fenbendazole (Panacur; Intervet). 
Parasitic infections should be referred to according to the Standardised Nomenclature of Parasitic Diseases 
(SNOPAD) guidelines, which are summarised by the World Association for the Advancement of Veterinary 
Parasitology. Spelling should be in British English. Manuscripts should be written in the third person. 

References: 
In the text, references should be cited as follows: Smith (1995) described.../...recorded earlier (Brown and Jones 
1994, Smith and others 1997). Lists of references should be given in date order in the text, but alphabetically in the 
reference list. 
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In the reference list, all authors’ names and initials should be given followed by the date, title of the paper, full title 
of the journal, volume number and full page range, e.g. SMITH, A. B., JONES, C. D. & BROWN, E. F. (1995) How 
to list your references. Veterinary Record xxx, 71-76. 

Book references should include the chapter title if appropriate, the full title of the book, the edition, the editors, the 
town of publication, publisher and page numbers of material referred to, e.g. SMITH, A. B., JONES, C. D. & BROWN, 
E. F. (1993) How to list your references. In Getting It Right. 3rd edn. Eds S. Adams, J. Alexander. London, Society of 
Reference Publishers. pp 23-37. 

Proceedings should include the title of the paper given at the meeting, proceedings title, the editors (if applicable), 
town, country, month date a to b, year, and page numbers (if applicable), e.g. MILLER, W. (1976) A state-transition 
model of epidemic foot-and-mouth disease. Proceedings of an International Symposium: New Techniques in 
Veterinary Epidemiology and Economics. Reading, UK, July 12 to 15, 1976. p 56. 

Websites should include the title of the page, website address and date  accessed, 
e.g. DEFRA (2001) Explanation of Foot and Mouth Restrictions. 
www.defra.gov.uk/animalh/diseases/fmd/disease/restrictions/explanation.asp. Accessed 
August 24, 2001 

Personal communications should be cited within the text and follow the form ‘A. B. Smith, personal 
communication’. 

 

http://www.defra.gov.uk/animalh/diseases/fmd/disease/restrictions/explanation.asp

