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William B. Thomas, DVM, DACVIM (Neurology) The University of Tennessee, College of Veterinary Medicine Dr. Thomas is a Professor of Neurology and Neurosurgery at the University of Tennessee, College of Veterinary Medicine. He completed his DVM at Auburn University and is board certified from the American College of Veterinary Medicine (Neurology). Dr. Thomas’ primary teaching interests are training veterinary students, interns, and residents in neurology and neurosurgery. He is also interested in computer-assisted learning, especially internet-based training. His general clinical interest is neurology and neurosurgery, with a specific interest in brain surgery and imaging of brain disease. Dr. Thomas’ research interests include transcranial Doppler ultrasonography and treatment of epilepsy.



Canine Epilepsy: Where We Are and Where We Are Going Idiopathic epilepsy is the most common chronic neurologic disorder in dogs, affecting approximately 1-2% of all dogs. Currently there is no test to confirm idiopathic epilepsy and the diagnosis is based on clinical features and exclusion of other causes of seizures. There is no cure and treatment most commonly entails daily administration of phenobarbital or bromide. While these drugs are fairly effective, side effects are common and about 25% of dogs do not obtain adequate seizure control. There are several active areas of research. One is investigation of genetic factors, which would improve our understanding of this disease, allow recommendations regarding breeding of affected and related dogs and potentially lead to a definitive diagnostic test. Another area of research is evaluating the effectiveness of newer human drugs in dogs and the development of drugs specifically for dogs. Finally, alternatives to drug therapy may offer additional options for treatment. Results of research in these areas will hopefully improve our ability to help dogs affected by this common disorder.



Notes:
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Kathryn M. Meurs, DVM, PhD North Carolina State University College of Veterinary Medicine Dr. Meurs is a Professor and the Associate Dean of Research at the North Carolina State University College of Veterinary Medicine. She completed her DVM in 1990 at the University of Wisconsin – Madison and completed a small animal internship at North Carolina State University in 1991. She completed a Cardiology residency at Texas A&M University and is board certified from the American College of Veterinary Internal Medicine (Cardiology). Dr. Meurs has a Ph.D. in Genetics from Texas A&M University and her areas of interest include familial aspects of cardiovascular disease, especially cardiomyopathy.



Inherited Cardiomyopathies - Understanding Unique Clinical and Genetics Aspects for Your Breed The term cardiomyopathy simply means heart muscle disease. There are many types of cardiomyopathy and two (Arrhythmogenic, Dilated) are quite common in the dog. These two cardiomyopathies make up a significant proportion of heart disease in the dog. Only valvular disease is more common. Arrhythmogenic Right Ventricular Cardiomyopathy (ARVC) is very common in Boxers and sometimes English Bulldogs. It is characterized by heart muscle that generally functions well but has an abnormal appearance under the microscope. Additionally it has a very abnormal electrical system. Symptoms can include fainting or sudden death. Dilated cardiomyopathy is more common in large breed dogs including Doberman pinschers, Great Danes, Newfoundlands, Irish Wolfhounds, Saint Bernards and Scottish Deerhounds among others. It is characterized by a dilated, poorly functional heart and sometimes disruption of the electrical system. Symptoms can include fainting but also coughing and shortness of breath. Although the term dilated cardiomyopathy is used for all of those breeds, the disease is quite different from one breed to another. For instance, in the Doberman pinscher the disease is inherited in a dominant fashion and at least in some families is associated with a mutation in a mitochondrial gene – PDK4. In the Great Dane the disease appears to be carried on the X chromosome. In the Irish Wolfhound the disease appears to be dominant but no known mutation has been identified. This indicates that although cardiologists generally think of this as a single disease, it is likely many diseases that appear to look similar clinically. From a genetics point of view we will likely need to look carefully at the differences in the breeds to be able to find the genetic cause. Ultimately this will be
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helpful though because it may allow for improved treatment of this disease by individualizing therapy to the individual breed.



Notes:
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Heather Chandler, DVM, PhD The Ohio State University Originally from Canada, Heather Chandler received her PhD in Veterinary Biosciences from The Ohio State University evaluating epithelial-mesenchymal transition in the cornea and lens. She continued her training in the College of Veterinary Medicine as a post-doctoral researcher prior to co-managing core facilities in Veterinary Clinical Sciences. Dr. Chandler has been faculty in the College of Optometry and adjunct faculty in the College of Veterinary Medicine since 2007. She teaches ocular anatomy and physiology to both professional and graduate students within the University, is a Fellow of the American Academy of Optometry, and is the chair of the American College of Veterinary Ophthalmology, Vision for Animals Foundation Grants Committee. While Dr. Chandler's primary research focus examines the mechanisms by which cataracts and secondary cataracts form, there are also several ongoing projects in the lab that pertain to protein regulation in the cornea. Current research includes reducing secondary cataract formation through either surgical or pharmacologic intervention and determining the effects of various ocular drugs on corneal would healing. The overall goal of her lab is to clinically apply bench-top research findings to the bedside.



New Strategies to Prevent Canine Posterior Capsule Opacification Cataracts are a progressive change to the lens of the eye, resulting in cloudiness and interference with vision. Cataracts are the most common cause of blindness in dogs. Surgery and placement of an intraocular lens implant can restore normal vision. Although every effort is made to remove as much lens material as possible during cataract surgery, it is inevitable that some lens cells remain. These cells will migrate and proliferate, resulting in the most common complication to surgery, posterior capsule opacification (PCO). PCO interferes with light transmission and results in secondary vision loss. Cataracts occur in all breeds and PCO occurs in up to 100% of canine post-operative cataract patients. Unfortunately, there is no consistently effective treatment for canine PCO. This lecture will focus on the development of novel therapies to reduce PCO formation including surgical and pharmaceutical interventions. This lecture will also discuss potential intraocular drug delivery options to prevent PCO.
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Gina Bertocci, PhD, PE University of Louisville Gina earned her BS and MS degrees in Mechanical Engineering and her PhD in Bioengineering from the University of Pittsburgh. She is a Licensed Professional Engineer. Dr. Bertocci is a professor in the Bioengineering Department and holds the Endowed Chair position in Biomechanics at the University of Louisville. She is also the Director of the Injury Risk Assessment and Prevention Laboratory. Dr. Bertocci is a Fellow of the American Institute for Medical and Biological Engineering. She has over 60 peer-reviewed journal papers, 125 conference proceedings and 2 patents. Her research interests are in the areas of rehabilitation, assistive technology, injury biomechanics and more recently, canine biomechanics. Dr. Bertocci’s injury biomechanics research has focused on the application of engineering technologies in the early diagnosis and detection of physical child abuse. Her research in the field of rehabilitation engineering has been incorporated into both national and international wheelchair safety standards. Dr. Bertocci’s rehabilitation research has also included the development of technologies to prevent secondary complications, such as pressure ulcers, associated with paralysis to advance the quality of life for humans and animals with disabilities. Funding from the AKC Canine Health Foundation has allowed Gina to combine her life-long passion for animals with her expertise in biomechanics to investigate orthopedic conditions affecting the canine stifle joint. Collaborating with veterinarians, she has applied engineering tools such as 3D computer simulation modeling to better understand the biomechanics of the canine hind limb with a healthy stifle as compared to one with a ruptured cranial cruciate ligament (CrCL) during walking. Additionally, she and her team have implemented various common surgical procedures used to stabilize the stifle following CrCL rupture into their computer model to investigate how effectively these procedures restore normal stifle biomechanics. They are also using their computer model to evaluate the influence of various anatomical characteristics and surgical factors on outcomes. To address alternative solutions for dogs who rupture their CrCL but are not surgical candidates, they are evaluating the effectiveness of an orthosis (brace) in stabilizing the stifle, and plan to use their computer model to aid in assessing the influence of orthosis design parameters.
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Investigation of Cranial Cruciate Ligament Deficiency and Associated Surgical Interventions Using Computer Simulation Cranial cruciate ligament (CrCL) deficiency affects the canine stifle (knee) and is one of the most common canine orthopedic injuries, having an economic impact of more than $1 billion in the United States in 2003. CrCL deficiency has a prevalence of 2.55% across all breeds and is most prevalent in Newfoundlands (8.9%), Rottweilers (8.3%), and Labrador Retrievers (5.8%). Despite such high prevalence, CrCL deficiency is still poorly understood and is thought to be due to degradation and not the result of trauma. Surgical intervention is often employed to stabilize the CrCL-deficient stifle, but no single surgical procedure is conclusively supported to suggest long-term success, osteoarthritis prevention or superiority. We developed a canine pelvic limb 3D computer simulation model of walking to gain an improved understanding of stifle biomechanics, as well as factors that may predispose dogs to CrCL rupture. This model allows noninvasive visualization and analysis of stifle biomechanics, simulates the intact and CrCL-deficient stifle, and was utilized to investigate anatomical characteristics and biomechanical parameters such as ligament stiffness and tibial plateau angle to gain an understanding of their role in producing CrCL deficiency. Our computer model was based on a healthy male Golden Retriever with no orthopedic or neurologic diseases. A pelvic limb computed tomography (CT) scan was conducted to obtain anatomical geometry, and gait was recorded using a motion capture system and force platform. The computer model was developed in computer-aided engineering software and included canine-specific bone geometry, ligaments, muscles and ground reaction forces. Model simulation of the stance phase of walking was used to evaluate loads placed on stifle ligaments, translation and rotation of the tibia relative to the femur, and contact forces between the femur and menisci in both the intact and deficient stifle. Commonly employed surgical procedures (tibial plateau leveling osteotomy (TPLO), tibial tuberosity advancement (TTA), lateral femoro-tibial suture stabilization (LFTS) and TightRopeTM stabilization (TR) were implemented in the model through collaboration with a veterinary orthopedic surgeon to evaluate the ability of procedures to restore normal, CrCLintact stifle biomechanics. Ligament loads, along with translation and rotation of the tibia relative to the femur and meniscal loads were evaluated across surgical procedures. Additionally, we will investigate parameters specific to each surgical procedure (e.g. suture tension, tibial plateau rotation angle, etc.) to further our understanding of their influence on surgical efficacy. Finally, stifle orthoses (braces) offer an alternative to surgical intervention, especially in patients that are poor anesthesia candidates with significant co-morbidities, that are of advanced age or whose owners lack the financial means for more costly surgery. In partnership with a veterinary prosthetics and orthotics clinic we are characterizing stifle
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orthosis-using dogs. Additionally, we have implemented a preliminary representation of a customized stifle orthosis in our computer model to investigate associated stifle biomechanics. Once finalized, we will compare stifle biomechanics during gait in a CrCL-deficient stifle with and without an orthosis to a CrCL-intact stifle. Furthermore, we will investigate stifle orthosis design and fit parameters (e.g. hinge type and strap tension), along with patient-specific parameters, using our computer model to understand their role in orthosis effectiveness.



Notes:
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Elizabe eth Rozanski, DVM, DACVIM (SSA-IM), DA ACVECC Tufts University Dr. Rozaanski graduaated from th he Universitty of Illinoiss College of Veteriinary Mediccine in 1992,, completed an internsh hip at the University of Minnesota, and then t a resid dency in em mergency t Universiity of Pennssylvania. Sin nce 1996, and critical care at the T Veteriinary Schoo ol, where sh he directs she has worked at Tufts the criticcal care serrvice. Dr. Rozanski R haas interest in many areas, bu ut has foun nd gastric diilatation volvulus a specifically challengiing disease!



Bloat and a Multip ple Organ Failure: What W We Know and d Where W We Are Go oing Bloat or gastric dilatation volvu ulus (GDV) is a commoon acute con ndition of large breed dogs, particulaarly deep ch hested dogss such as shepherds, s ssetters and great Danees. While m much research has focused d on the risk k factors forr the develoopment of th he GDV, it iis unknown n why some doggs do quite well with su urgery and are a home w within a day or two, and d other dogs have severe co omplicationss of GDV, an nd have seveere morbiditty or even d death. For man ny years, severe casees were asssociated w with splenectomy or gastric neccrosis necessitaating gastricc resection; however, h these surgical proceduress in themselvves are relattively benign and a don’t ex xplain why a dog would d have a prrofound clin nical course.. Our group p has been inv vestigating the concep pt of multip ple organ ffailure (MOF) as a un niting theme for explainin ng the comp plications asssociated wiith GDV. M Multiple orgaan failure or multiple oorgan dysfuncttion syndrom me (MODS) are syndrom mes that aree well–defin ned in humaan medicinee and beginnin ng to be bettter understo ood in dogss as well. IIn general, ccritical illneess results in n the disposition of small blood clots, which blocck vital bloodd flow to orrgans, includ ding the kid dneys, d lungs. Laack of blood d flow to tthis organs promote d dysfunction,, and liver, inttestines and excessivee intra-vascu ular formatiion of throm mbin (clots) results in tthe consum mption of clootting factors and the development of a bleeding tendency. t We havee confirmed the presencce of MODS S in dogs wiith GDV, an nd that dogss with MODS are more likely to die th han unaffectted dogs. Sp pecific organ n functions that are com mmonly afffected in dogs with GDV include coaagulopathy (bleeding ( teendency), lu ungs (pneum monia and acute lung inju ury), liver (iicterus and raised liver enzymes), gastrointesttinal (stasis)) and the kiidney (azotemiia). Rarely, dogs d can be affected a witth neurologiical disease. Our research has additionally fo ocused on th he specific cclotting chan nges associaated with M MODS, w siggns for thee developm ment of clootting and in specific haave looked at early warning
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abnormalities, including the use of a novel clotting test called the thromboelastograph or TEG, which detects the early hypercoagulable state (excessive clotting) better than the conventional clotting tests which document the development of a bleeding tendency (hypocoaguable) condition more effectively. Identification of dogs at risk of complications is vital to help promote early goal-directed therapy (aggressive critical care and surgical interventions) with the hope of PREVENTING the decline in MODS and the subsequent increased risk of death. This talk will focus on a brief overview of GDV, and also a discussion of the developments surrounding the recognition and treatment of MODS in dogs.



Notes:
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Brian Hare, PhD Duke University Dr. Brian Hare is associate professor of evolutionary anthropology at Duke University in North Carolina and a member of the Center for Cognitive Neuroscience, which is a division of the Duke Institute for Brain Sciences. He received his Ph.D. from Harvard University, founded the Hominoid Psychology Research Group while at the Max Planck Institute for Evolutionary Anthropology in Leipzig, Germany, and subsequently founded the Duke Canine Cognition Center when arriving at Duke University. He recently published The New York Times Bestselling book The Genius of Dogs with his wife Vanessa Woods. He is also the founder and Chief Scientific Officer of the citizen science website Dognition.com.



The Genius of Dogs We have learned more in the past decade about the mind of the dog than we had in the previous century. I will discuss my own research that unlocked the genius of dogs. I will also discuss our new citizen science approach to address long unanswered questions regarding breed differences in canine cognition. The audience will leave with an understanding of the revolution that is occurring that will forever change how we understand dogs.



Notes:
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Jaime F. Modiano, VMD, PhD University of Minnesota Dr. Jaime Modiano hails from Mexico City, where he graduated from the baccalaureate program at Colegio Columbia. He did undergraduate work in Biomedical Sciences at Texas A&M University in College Station, TX before moving on to veterinary school at the University of Pennsylvania in Philadelphia. He completed his veterinary training and PhD in Immunology through the Veterinary Medical Scientist Training Program at Penn, followed by a residency in Veterinary Clinical Pathology at Colorado State University in Fort Collins, CO and a postdoctoral fellowship at the National Jewish Center for Immunology and Respiratory Medicine in Denver, CO. His first faculty appointment as Assistant Professor was in the Department of Veterinary Pathobiology at Texas A&M University. Dr. Modiano then returned to Denver as Associate Professor of Immunology at the School of Medicine and Full Member of the Cancer of the University of Colorado, Denver (Health Sciences Center) and also held Scientist and Senior Scientist appointments at the AMC Cancer Research Center and Foundation. In July of 2007, Dr. Modiano joined the College of Veterinary Medicine, School of Medicine, and Masonic Cancer Center at the University of Minnesota, where he continues his research program as Alvin and June Perlman Endowed Professor of Oncology and Comparative Medicine and Director of the Animal Cancer Care and Research Program. Dr. Modiano also served as Director of Cancer Immunology and Immunotherapy for the Donald Monk Cancer Research Foundation; he is a partner at Veterinary Research Associates, LLC, a company focused on development and implementation of diagnostics for veterinary medicine and a founder/scientist at ApopLogic Pharmaceuticals, Inc., a biotechnology company focused on development of cancer therapeutics. His research program has had uninterrupted support from federal and private sources for 19 years, leading to co-authorship of more than 300 scientific papers, abstracts, presentations, and book chapters focused on various aspects of immunology, cancer biology and genetics, and therapeutic innovations for cancer. Dr. Modiano is married to Dr. Michelle Ritt, a diplomate of the American College of Veterinary Internal Medicine who is a Clinical Associate Professor of Medicine at the University of Minnesota College of Veterinary Medicine. They share their home with Quetzal and Dashiell, their outstanding German Shepherd Dog and Gordon Setter.
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Canine Hemangiosarcoma: How Much Do We Really Know and When Will We Find a Cure? Significance and Impact. Our work in canine hemangiosarcoma is changing paradigms for this disease. Strategic efforts led by our collaborator Dr. Kerstin Lindblad-Toh, and together with Dr. Matthew Breen have led to the discovery of heritable traits that account for risk. Collectively, our groups have also defined molecular pathways that contribute to disease progression. In parallel, ongoing work with Dr. Erin Dickerson and Dr. Daniel Vallera, respectively, has defined the cellular origin of this disease and provided the foundation for a clinical trial that is enrolling dogs with hemangiosarcoma at the University of Minnesota. The improved understanding of genetics and pathobiology of hemangiosarcoma resulting from these efforts will help us achieve the first meaningful gains in prevention, control, and treatment for this disease in 30 years. The Problem. Hemangiosarcoma is a common and lethal cancer of dogs. Some breeds have higher risk to develop hemangiosarcoma, but the disease can occur in any dog of any age. Not much has changed since the disease was first described in the 1960s. The most significant therapeutic gains were the introduction of surgery in the 1970s and the introduction of chemotherapy in the 1980s. Since then, most practical gains have been incremental, improving the safety and tolerability of chemotherapy. The cause of the disease is unknown. Until recently, it was generally accepted that the tumors arise from endothelial (blood vessel lining) cells. We first proposed that this tumor might originate from bone marrow derived cells in 2006. Since then, we have expanded this line of investigation to document that the tumor cells can differentiate along various lineages, including myeloid (white blood cells), adipose (fat cells), and vascular (blood vessel forming cells). Our ongoing work seeks to define the interactions between the tumor cells and their microenvironment that determine which lineage predominates, and that provide a safe niche for tumor growth and progression. We believe that disrupting this niche will delay or prevent metastatic spread, and more importantly, protect tumor sites from hemorrhage, which is the most common lethal event in this disease. The Solution. We are implementing a comprehensive approach to beat canine hemangiosarcoma. This includes development of new therapies to help dogs that develop the disease today, as well as new methods for prevention and control that will reduce the number of dogs that will develop hemangiosarcoma in the future. A better understanding of the disease has allowed us to make significant gains on both fronts of the battle against this aggressive tumor. Our progress has not gone unnoticed, allowing us to establish new collaborations that will similarly help human patients with angiosarcoma.
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To help our research, you can spread the word about our efforts, contribute samples, and support agencies such as CHF that fund our work. This will sustain our capabilities to drive innovation, to stay at the forefront of cancer prevention and treatment, and to recruit new talented faculty and students that will bring and implement new ideas. We are grateful for, and humbled by the trust that the AKC Parent Clubs have placed in us and we will continue to do our best to maintain and expand both.



Notes:
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Matthew Breen PhD C.Biol FSB North Carolina State University, College of Veterinary Medicine Dr. Matthew Breen completed his PhD in cytogenetics in 1990 and then spent two years as a Post Doc in Molecular Genetics at the UK Medical Research Council’s Human Genetics Unit in Edinburgh, where he developed new techniques as part of the human genome project. Dr. Breen then spent four years working for the research arm of the Australian Thoroughbred industry, returning to the UK in 1996 where his laboratory developed molecular cytogenetics reagents, resources and techniques for application to canine genome mapping, comparative cytogenetics and cancer studies. In 2002 Dr. Breen relocated his laboratory to NCSU’s College of Veterinary Medicine as part of its Genomics initiative. Since then his research interests have continued to focus on the genomics, genome mapping and the comparative aspects of canine cancer. Dr. Breen is a member of the NCSU Center for Comparative Medicine and Translational Research (CCMTR) and the Cancer Genetics Program at the University of North Carolina's Lineberger Comprehensive Cancer Center. Dr. Breen was a charter member, and now serves on the Board of Directors, of the Canine Comparative Oncology and Genomics Consortium (CCOGC), a 501(c)(3) not-for-profit organization established to promote the role of the dog in comparative biomedical research. He is also a charter member of the Sea Lion Cancer Consortium (SLiCC). Dr. Breen has served on scientific review committees for organizations including the National Institutes of Health, AKC Canine Health Foundation, and the Morris Animal Foundation, and is a regular reviewer for numerous scientific journals. In 2007 Dr. Breen was awarded the Asa Mays Award for Excellence in Canine Health Research. In 2009 Dr. Breen was elected as a Fellow of the Institute of Biology Current projects in the lab include genomic investigations of a variety of canine cancers (lymphoma, leukemia, osteosarcoma, urogenital carcinoma, intracranial cancers, melanoma, hemangiosarcoma). We are simultaneously engaged in collaborations with leading human academic medical centers to explore the translation of our findings in dogs to comparable cancers in humans.
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The Cytogenomic Landscape of Canine Cancer Chromosome aberrations have been collated from assessment of over 62,000 human neoplasms, collectively representing approximately 75 different types of cancer. There is broad acceptance that the accurate identification of recurring chromosome abnormalities in malignant cells provides opportunities to increase the sophistication of diagnosis, subclassification and prognosis of neoplastic disorders. In human medicine, the identity of cytogenetic aberrations has been shown to also assist in the localization of cancer-associated genes and even selection of the most appropriate therapeutic approach. The application of molecular cytogenetics to the analysis of human neoplasms has revolutionized the way in which we interrogate tumor cells for cytogenetic changes, whether they are numerical or structural in nature. Veterinary medicine has provided a wealth of information about the clinical and pathological presentation of numerous cancers in animals, and while both dogs and cats are now the subject of intense molecular cytogenetic attention, it is the dog that has provided much of the insight to date. Despite millions of years of divergent evolution, the high degree of similarity between human and dog also extends to their genome sequences [1]. It is well known that purebred dog breeds are associated with differing susceptibility to specific malignancies, suggesting that selected breeds of dog are inheriting ‘at risk’ alleles for very few genes, perhaps even a single gene, with a profound effect. These features, combined with the sophisticated genomic resources now available for the dog, have placed the dog in a position of high visibility as a model system for cancer research. As pets, our dogs (and thus their genomes) are exposed to the same environmental influences as ourselves. The combination of pathophysiological and genetic similarities shared between human and dog led to our hypothesis that canine tumors would contain the natural variety of chromosome aberrations that are observed in the corresponding human cancers, a feature not evident with induced tumors in rodents. We have shown our hypothesis to be valid, by demonstrating that there are considerable cytogenomic changes shared by numerous forms of cancer that affect both human and dog [2-11]. We are investigating cytogenomic changes evident in a variety of the leading cancers in dogs, including lymphoma, leukemia, osteosarcoma, histiocytic neoplasia, urogenital carcinoma, intracranial malignancies, hemangiosarcoma and melanoma. Of broader significance our data also reveal that several of the changes conserved between human and dog also extend to other animals with similar cancers. We are now aligning cytogenomic data from comparable cancers in multiple species to identify the genes likely to be of greatest significance to the malignant process. Identification of these genes is key to developing new ways to halt the cancer process and extend both the duration and quality of life of patients.
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As is the case in human cancers, detailed cytogenomic investigations of canine tumors are now revealing the identity of recurrent changes that are of diagnostic significance. The ability to characterize response-associated cytogenomic changes also now provides us with exciting opportunities to develop new prognostic assays that may be used as valuable aides in the clinical management of individual patients.



References 1. Lindblad-Toh, K., et al., Genome sequence, comparative analysis and haplotype structure of the domestic dog. Nature, 2005. 438(7069): p. 803-19. 2. Breen, M. and J.F. Modiano, Evolutionarily conserved cytogenetic changes in hematological malignancies of dogs and humans--man and his best friend share more than companionship. Chromosome Res, 2008. 16(1): p. 145-54. 3. Angstadt, A.Y., et al., Characterization of canine osteosarcoma by array comparative genomic hybridization and RT-qPCR: signatures of genomic imbalance in canine osteosarcoma parallel the human counterpart. Genes, Chromosomes & Cancer, 2011. 50(11): p. 859-74. 4. Thomas, R., et al., Influence of genetic background on tumor karyotypes: evidence for breed-associated cytogenetic aberrations in canine appendicular osteosarcoma. Chromosome Res, 2009. 17(3): p. 365-77. 5. Thomas, R., et al., Microarray-based cytogenetic profiling reveals recurrent and subtypeassociated genomic copy number aberrations in feline sarcomas. Chromosome Res, 2009. 17(8): p. 987-1000. 6. Thomas, R., et al., Chromosome Aberrations in Canine Multicentric Lymphomas Detected with Comparative Genomic Hybridisation and a Panel of Single Locus Probes. British Journal of Cancer, 2003. 89: p. 1530-1537. 7. Thomas, R., et al., Refining tumor-associated aneuploidy through 'genomic recoding' of recurrent DNA copy number aberrations in 150 canine non-Hodgkin lymphomas. Leuk Lymphoma, 2011. 52(7): p. 1321-1335. 8. Thomas, R., et al., 'Putting our heads together': insights into genomic conservation between human and canine intracranial tumors. J Neurooncol, 2009. 94(3): p. 333-49. 9. Angstadt, A.Y., et al., A genome-wide approach to comparative oncology: high-resolution oligonucleotide aCGH of canine and human osteosarcoma pinpoints shared microaberrations. Cancer Genetics, 2012. 205(11): p. 572-87. 10. Breen, M., Canine cytogenetics--from band to basepair. Cytogenet Genome Res, 2008. 120(1-2): p. 50-60. 11. Breen, M., Update on genomics in veterinary oncology. Top Companion Anim Med, 2009. 24(3): p. 113-21.
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Dr. Adam Birkenheuer, DVM, DACVIM, PhD North Carolina State University, College of Veterinary Medicine Dr. Birkenheuer completed his PhD in Immunology at North Carolina State University and his DVM at the University of Florida. Dr. Birkenheuer's interests are general internal medicine and infectious disease. Dr. Birkenheuer's research interests include epidemiology, molecular characterization, molecular diagnosis, and treatment of vector borne diseases in dogs and cats.



Infection and Immunity: The Good, the Bad, and the Ugly When, how, and why the immune system can be your dog’s best friend or their very worst enemy. In this hour we will cover some of the benefits and risks of vaccination as well as some immune-mediated diseases (is it auto-immune or is it really an infection?).



Notes:
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SHERMAN O. CANAPP Jr., DVM, MS, CCRT, DACVSMR Veterinary Orthopedic & Sports Medicine Group (VOSM) Dr. Sherman Canapp, originally from Maryland, completed a combined DVM/MS at Kansas State University, an internship in small animal medicine and surgery at the University of Missouri, followed by a three-year residency in small animal surgery at the University of Florida. Dr. Canapp is a Diplomate of the American College of Veterinary Surgeons and a Diplomate of the American College of Veterinary Sports Medicine and Rehabilitation. He is also certified in Canine Rehabilitation. Dr. Canapp currently practices orthopedic surgery and sports medicine at the Veterinary Orthopedic & Sports Medicine Group (VOSM) in Annapolis Junction, MD where he is Chief of Staff. He is also a consultant for national working and performance dog organizations, as well as pharmaceutical companies and veterinary and medical schools. His particular area of interest lies in regenerative medicine, sports medicine and minimally invasive surgery, specifically canine sports related injury, arthroscopy, and fluoroscopy. Dr. Canapp has completed and teaches advanced courses in arthroscopy and routinely receives referrals for arthroscopic procedures and regenerative medicine treatments from domestic and international sources.



Regenerative Medicine for Soft Tissue Injuries in the Canine Soft tissue injuries are common conditions afflicting sporting, performance and active dogs due to the repetitive forces placed on tendons and ligaments during activities. It is reported that tendon and ligament injuries account for nearly 45% of all musculoskeletal injuries in humans yearly in the US. Tendons and ligaments are susceptible to major stress during sports, and if injured through repetitive microtrauma, heal slowly due to poor vascularity compared with other connective tissues. While tendon ruptures or avulsions are typically treated through primary surgical repair, this is not typically an option for core lesions (intratendonous disruptions). Core lesions typically heal by secondary intention or fibrosis rather than regeneration. Because of the loss of organized matrix these tissues have lost their elasticity and are predisposed to reinjury. Regenerative medicine therapy has been shown in the equine literature to allow for healing and regeneration of tendon core lesions following injury. A similar response has been noted in dogs with tendon injury. Regenerative medicine technology gives new hope for extending the careers and improving the quality of life of the canine athlete.
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Stem Cell Therapy: Almost all veterinary research has focused on adult stem cells, specifically mesenchymal stem cells, derived from bone marrow (BM-MSC) or adipose tissue (AD-MSC). In dogs, the stem cells may be obtained from bone marrow or subcutaneous adipose tissues. To date, there is no definitive evidence in dogs that supports one tissue source over the other for regenerative treatments. Adipose tissue may be a preferred source in dogs for several reasons including ease of access, low morbidity and pain associated with collection, and high yielding mesenchymal stem cell count (especially falciform). The cells isolated from the adipose tissue not only include the mesenchymal stem cells but endothelias progenitor cells, pericytes, immune cells, fibroblasts and other growth factor-secreting bioactive cells. This is known as stromal vascular fraction therapy. The stem cells along with this mix of other regenerative cells can be injected directly into the injured tissue, joint and/or intravenously. Alternatively, the stem cells can be isolated from adipose tissue, cultured and expanded. This yields a more homogenous population with a larger quantity of cells for injection. This is known as adipose derived progenitor cell therapy. Like tissue source, there is no definitive evidence that supports one type of cell processing over the other. Regardless, because these cells are always obtained from the intended recipient, the risk of rejection and disease transmission is eliminated. The mechanisms by which these regenerative cells initiate change within the body are complex. MSCs decrease pro-inflammatory and increase anti-inflammatory mediators. MSCs are activated to become immunosuppressive by soluble factors and in turn secrete soluble factors that inhibit T-lymphocyte activation and proliferation. MSCs secrete bioactive levels of cytokines and growth factors that support angiogenesis, tissue remodeling, differentiation, and antiapoptotic events. The cytokines and growth factors secreted by the MSCs can also assist in neovascularization. MSCs demonstrate a diverse plasticity and are able to migrate to sites where needed.



Platelet Rich Plasma: Platelet rich plasma (PRP) is a regenerative medicine therapy that is thought to hasten healing of tissues when applied directly to the site of injury. Since its original debut in 1987 where it was used to seal incisions in open-heart surgery, a plethora of case studies have been published within the human literature documenting the safe use of PRP in oral surgery, periodontal surgery, neurosurgery, ophthalmology, wound healing, bone healing, joint replacements, and more recently, sports medicine injuries. The use of PRP for athletic injuries is an area of intense research and clinical applications.
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It is the growth factors contained within the platelets that are of significance for use in tissue injuries. The two factors that are thought to have the most influential role in tissue healing are transforming growth factor-beta (TGF-β) and platelet-derived growth factor (PDGF). Normal platelet concentration in dogs is 200,000-500,000 platelets per microliter (μL or 0.000001 liter). To obtain platelet-rich plasma, the patient’s blood is mixed with an anticoagulant and processed either manually by spinning it in a centrifuge to separate its components (centrifugation) or through an automated system. This processed fraction of the blood is termed “platelet-rich plasma.” This fraction is then mixed with thrombin and calcium-chloride to activate the platelets before injection for therapeutic use. The PRP used by the Veterinary Orthopedic & Sports Medicine Group (VOSM) is processed either within the VOSM Regenerative Medicine Laboratory using the Harvest® Technologies SmartPRep2 System® or by the Regenerative Medicine Laboratory at the Leesburg, Virginia, campus of Virginia Tech, which uses a manual centrifugation method. This laboratory is able to yield platelet counts 7 to 10 times above normal, with few white blood cells present in the product.



Combination Therapy: By combining cultured adipose derived progenitor cells (ADPC) with PRP it is possible to achieve the positive effects of both regenerative therapies. Combination ADPC-PRP therapy provides cells for regeneration, growth factors, as well as a scaffold to provide a template for cell attachment. For the past 4 years the Veterinary Orthopedic & Sports Medicine Group (VOSM) has been utilizing combination ADPC-PRP therapy for the treatment of tendinopathies, specifically core lesions in dogs. Combination therapies are processed either within VOSM’s Regenerative Medicine Laboratory or by the Regenerative Medicine Laboratory at the Marion DuPont Equine Medical Center at Virginia Tech. Tendons included in our study are the supraspinatus, biceps, subscapularis, flexor carpi ulnaris, iliopsoas, and Achilles. The tendon injuries are confirmed via MRI and/or diagnostic musculoskeletal ultrasound. Tissues (adipose tissues from the falciform) and blood (for PRP) are collected and submitted for processing. Cultured ADPC and PRP are returned to VOSM in10-14 days and injected under ultrasound guidance into the core lesion. Long-term objective follow-up includes diagnostic ultrasound and objective gait analysis. This talk will discuss case selection, diagnostics, tissue processing, treatments, and objective follow-up and assessments.



2013 National Parent Club Canine Health Foundation Presented by the AKC Canine Health Foundation and Nestlé Purina



Notes:



2013 National Parent Club Canine Health Foundation Presented by the AKC Canine Health Foundation and Nestlé Purina



2013 National Parent Club Canine Health Foundation Presented by the AKC Canine Health Foundation and Nestlé Purina



Debora ah S. Greco o, DVM, PhD, DACVIIM Nestlé Purina After recceiving her DVM from m the Univeersity of Caalifornia, Davis (19 982), a PhD D in Veterin nary Pharmaacology from m Texas A&M Un niversity (19 991), and bo oard certificcation in veeterinary internal medicine (1986), Dr. Greco join ned the facculty of Colorado o State Univ versity wheere she was a full proffessor in the colleege of veterrinary intern nal medicin ne for twelvve years. Dr. Greco o then moved to New York Y as an endocrinolo e ogist and internal medicine specialist at the Animaal Medical C Center before joining N Nestlé Purin na in 2006. She S providees scientifiic support to global markets aand has exxpertise in n the commun nication of veterinary v in nternal med dicine and n nutrition to technical au udiences such as veterinarrians, veterinary technicians, dog and a cat breeeders, and th he lay publiic. She has been the Edito or-In-Chief of o a veterinaary journal for f more thaan ten yearss and has au uthored over 200 scientificc articles and book chap pters. Dr. Grreco is consiidered an au uthority in tthe area of ssmall animal endocrinolo ogy and metabolism. m She has served as ACVIM forum program chairpersson, Presideent of the So ociety for Comparative C e Endocrinollogy, and noow as a member of the Bo oard of Direcctors of the Western Veeterinary Co nference.



Cytokin nes and Ca anine Nuttrition: Th he Immun ne System Is All a “TTwitter” See Reso ources Sectio on – “Emergging Paradiggms in Immu unonutrition n”



Notes:
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Jody L. Gookin, DVM, PhD, DACVIM North Carolina State University, College of Veterinary Medicine Dr. Jody Gookin completed her DVM at the University of California at Davis in 1993 followed by advanced clinical training at North Carolina State University as an Intern in Small Animal Medicine and Surgery, a Fellow in Urology and Nephrology under the direction of Dr. Elizabeth Stone, and a Resident in Small Animal Internal Medicine. Dr. Gookin was board certified as a specialist in Small Animal Internal Medicine by the American College of Veterinary Internal Medicine in 1998. Following clinical training, Dr. Gookin completed a Ph.D. in Gastrointestinal Physiology in the laboratory of Dr. Robert Argenzio where she focused on understanding how the gastrointestinal epithelium functions to promote defense and repair of the intestinal tract against injury and infection. Dr. Gookin is currently an Associate Professor in the Department of Clinical Sciences at North Carolina State University where her efforts are devoted to research in gastroenterology, clinical service in small animal internal medicine, and teaching of veterinary students. Dr. Gookin is recognized for her expertise in gastroenterology with a special emphasis on infectious causes of diarrheal disease. Dr. Gookin’s research team and key collaborators were recently recognized by American Veterinary Medical Association for their research contributions to advancement of feline medicine.



High-Risk High-Reward Focus Areas for Research in Canine Gastroenterology - A Clinician-Scientists Perspective The gastrointestinal tract functions to acquire, transport, digest, and absorb all of the nutrients and water upon which life itself depends. Beginning with disorders of swallowing and ending with disorders of defecation, failure of normal gastrointestinal tract function is a major cause of morbidity and mortality in dogs. The AKC Canine Health Foundation has recently formed specific Research Program Areas to address the burden of gastrointestinal and hepatic disease in dogs. Moreover, specific health concerns identified by breed organizations have been identified as key funding priorities by CHF. In this presentation we will take a look at what leading veterinarians in gastroenterology research think are disease priorities and where an investment of time and money could solve, breed out, and/or significantly improve the health and lives of affected dogs.
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Dr. Danika Bannasch, DVM, PhD University of California, Davis, School of Veterinary Medicine Dr. Bannasch earned her DVM degree from the UC Davis School of Veterinary Medicine and her PhD degree in mouse molecular genetics at Princeton University. She is currently a Professor in the Department of Population Health and Reproduction in the School of Veterinary Medicine and is the first faculty member to hold the prestigious Maxine Adler Endowed Chair in Genetics. An accomplished veterinary geneticist, Dr. Bannasch focuses her research on the identification of the molecular causes of inherited diseases in dogs and horses. Her laboratory has identified the DNA changes responsible for Lethal White Foal Syndrome, Hereditary Equine Regional Dermal Asthenia, Hyperuricosuria, Juvenile Addison’s disease, Alaskan Husky Encephalopathy, Cleft palate, Cleft lip and palate, and Spinal Dysraphism. Important research findings have also led to animal models used for similar human diseases. By studying naturally occurring diseases in animals, the Bannasch Laboratory is discovering a triad of significant advances: the development of diagnostic tests to aid animal breeders; the identification of novel genes and pathways as candidates for human disease; and an understanding of basic molecular mechanisms of disease. Dr. Bannasch also breeds Nova Scotia Duck Tolling Retrievers under the Aqueus kennel name. She is active in conformation, agility, and hunt tests with her dogs. She has owned and bred over 20 Champions and numerous agility and hunt test titled dogs including two CH MH!



Genetics 101 for Dog Breeders During the last ten years, major advances have been made in our understanding of the molecular basis for inherited diseases in dogs. These advances, in the form of DNA-based tests for breeding animals have changed that way breeders make breeding decisions. During this talk the basics of dog genetics will be covered to expand your knowledge as breeders and facilitate the panel discussion which will follow. We will cover the different modes of inheritance or how genetic traits and diseases are transmitted from one generation to the next. We will cover the exceptions to the basic modes of inheritance. Definitions will be provided for genetics terms that are relevant to genetic testing that is currently available for dogs. We will talk about alternate breeding strategies based on the severity of the disease and how common it is in the breed. With the advent of genetic testing for dogs it is important to have a good understanding of the basics of genetics to make sound breeding decisions with the tools that are available today. 2013 National Parent Club Canine Health Foundation Presented by the AKC Canine Health Foundation and Nestlé Purina



Notes:
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GENETICS PANEL Jerold S. Bell, DVM Tufts Cummings School of Veterinary Medicine Dr. Bell is a Clinical Associate Professor and Director of the Clinical Veterinary Genetics Course for the Tufts Cummings School of Veterinary Medicine. Dr. Bell serves on the Board of Directors of the Orthopedic Foundation for Animals, the AKC Canine Health & Welfare Advisory Panel, the Hereditary Disease committee of the World Small Animal Veterinary Association, and the AKC Canine Health Foundation President’s Council. He was trained in genetics and genetic counseling at Michigan State University, and the University of Missouri. His DVM is from Cornell University. Dr. Bell is a lecturer to all-breed and individual breed dog clubs. He has published numerous articles on breeding, genetics, genetic testing, and counseling. He practices small animal medicine at Freshwater Veterinary Hospital in Enfield, CT. He and his wife breed Gordon Setters.



Eddie Dziuk, MBA Orthopedic Foundation for Animals Eddie Dziuk has been an active participant in the sport of purebred dogs for over thirty-five years. As a breeder and exhibitor of beagles, he finished his first champion at the age of thirteen, and has bred, owned, or handled over 75 Beagle champions, including five different owner-handled all breed best in show winners. Mr. Dziuk is very involved in the National Beagle Club and over the years has held a variety of positions from Director to National Specialty Show Chair, and is currently the club’s AKC Delegate. He is a member of the Delegate’s Canine Health Committee, and also serves on the AKC’s Canine Health and Welfare Advisory Committee. Professionally, Mr. Dziuk earned a BS degree in Economics from Mount Saint Mary’s, and an MBA from the University of Missouri. He spent the first 16 years of his professional career with the Fortune 100 IT firm, Electronic Data Systems (EDS). In August of 2001, Mr. Dziuk left EDS to become the Chief Operating Officer of the Orthopedic Foundation for Animals (OFA). In this position, he has a unique opportunity to combine his years of business and management experience with his love of dogs and interest in canine health. In addition to his regular management responsibilities at the OFA, Mr. Dziuk has overseen the development,
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implemeentation, and d ongoing ad dministratio on of the Caanine Health h Informatioon Center (C CHIC) and the CHIC C DNA Repository. R



Urs Gig ger, Prof. Dr. D med. vet., v MS, FVH Universsity of Pen nnsylvania, School of Veterin nary Medicin ne Dr. Gigerr received his veterinaryy degree fro om the Univversity of Zürich, Switzerland S , where he also pursueed his thesi s on the surgical repair of hip p dysplasia, initial cliniccal training in small animal medicine m and d surgery, and research h postgraduaate work. After mo oving to the United Stattes, he comp pleted a resid dency in small aniimal internaal medicine at the Univeersity of Floorida and then join ned the facu ulty of the Scchool of Vetterinary Med dicine at the Univ versity of Peennsylvania in Philadelp phia where h he is the endowed d Charlotte Newton Sh heppard Pro ofessor of M Medicine chair. He H has a seco ondary proffessorship in n small anim mal internall medicine aat the Univeersity of Zürich h. He is a diiplomate of the Americaan and Euroopean Collegge of the Veeterinary Intternal Medicinee, as well as a diplomatte of the Eurropean Colleege of Cliniccal Pathologgy. He head ds the Pediatriccs and Geneetics Clinic as well as the t Metabollic Genetics and the Joosephine Deubler Genetic Disease Tessting (Penn nGen) Laborratories. H His clinical aand researcch expertisee and interests are in hereeditary and hematologiic disorders and are reeflected in oover 200 oriiginal research publication ns as well as many more m review ws and scien ntific abstraacts. He iss also chairing the World d Small An nimal Veterrinary Assoociation (W WSAVA) Hereditary Disease VA Internattional Committtee. Among other awarrds, he wass the recipieent of the 22002 WSAV Scientificc Lifetime Achievement A t Award and d the 2007 IInternationaal Bourgelat Award from m the BSAVA and a is a freq quently invitted speaker at many nattional and in nternationall conferencees.



Anita Oberbauer O r, PhD Universsity of California, Davis D O iss a Professsor of Anim mal Sciencee at the Anita Oberbauer University of Califfornia, Daviis. She wass appointedd to the position of Chair of the Department in Octobeer, 2009. Oberbau uer received her B.S. in n Zoology at a the Univversity of Californiia, Davis, her Ph.D. in Animal Ph hysiology att Cornell University in Ithaca, NY, and d then completed postt-doctoral fellowships in Perin natal Biologyy at Loma Linda L Univerrsity and Biologicaal Chemistry y at Univerrsity of Caliifornia, Los Angeles
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prior to joining the faculty at UC Davis in 1989. She studies two areas of research emphasis: growth and development focusing on skeletal growth and body composition and the genetic basis for canine health disorders. She serves on the OFA Board of Directors, authored more than 80 peer-reviewed scientific publications, provided numerous invited talks, managed federal grant panels, and served as editor of various journals. Oberbauer has been at the forefront of the move to incorporate companion animals into animal science curricula and research and she teaches two high enrollment courses on the topic annually. The campus recognized her exceptional teaching by honoring her in 2002 with a prestigious UC Davis Distinguished Teaching Award. Other awards include the American Society of Animal Science Corbin Award in Companion Animal Biology (2004) and the Distinguished Teacher Award for the Western Section of the American Society of Animal Science (2006) and the Outstanding Mentor Award from the UC Davis Consortium for Women & Research (2011).



Notes:
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Janet B. Van Dyke, DVM, DACVSMR Canine Rehabilitation Institute Dr. Janet Van Dyke, a 1981 graduate of the University of Illinois College of Veterinary Medicine, completed her internship and surgical residency at the Animal Medical Center in New York City in 1984. Practicing orthopedics and sports medicine, Dr. Van Dyke saw many canine patients benefit from rehabilitation therapy. In 2002, she founded the Canine Rehabilitation Institute to train and certify veterinarians, physical therapists, veterinary technicians, and physical therapist assistants in canine rehabilitation. As affiliate faculty at Colorado State University College of Veterinary Medicine and Biomedical Sciences, Dr. Van Dyke lectures internationally and consults regularly with veterinary and physical therapy boards on legislative issues related to veterinary rehabilitation. She serves on the Boards of Directors of the International Veterinary Academy of Pain Management (IVAPM) and the World Veterinary Orthopedic Congress, is Chair of the Residency and Credentials Committee for the American College of Veterinary Sports Medicine and Rehabilitation, and is President the American Association of Rehabilitation Veterinarians.



Application of Physical Therapy Techniques to our Canine Patients: The Current Science and Research Opportunities In human medical practice, physical therapy is considered the standard of care for orthopedic and neurosurgical patients. The field of veterinary rehabilitation has been expanding exponentially over the past decade. What is it? And what science is there to support its use? Veterinary rehabilitation is the treatment of physical injury or illness in an animal to decrease pain and restore function. Probably more important is to realize what it is not: the use of equipment such as underwater treadmills and lasers to treat patients. Physical therapy is a well-established allied healthcare profession requiring 4-5 years of post-graduate training. The notion that veterinarians can ‘become’ physical therapists by attending a short certification course is inappropriate. Rather, we should embrace a collaborative relationship with physical therapy professionals and scientists. The application of physical therapeutic techniques in veterinary practice is primarily a new diagnostic algorithm focusing upon the soft tissue impairments that cause loss of normal function in our patients. The pursuit of evidence-based medicine to promote improved decision-making is well established. In veterinary medicine, Cochrane-style reviews are rare
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due to the lack of adequate case numbers. It has been suggested that there is insufficient evidence to support the use of physical therapeutic techniques on animal patients, however if the study of canine stifle osteoarthritis is viewed as an example, the current evidence would not support the use of our most popular surgical procedures. The debate about surgical versus ‘conservative’ management of human ACL injuries rages on with a recent review of the literature concluding that ‘at present there are no evidence-based arguments to recommend systematic surgical reconstruction to any patient who tore his ACL’. Similar debates regarding surgical versus conservative management of low back pain in human patients continue as well. “Conservative management” in veterinary practice today is quite different from that offered in the past. By applying techniques that have been proven in human medicine, we are able to greatly improve the recovery from injury and illness in our canine patients. These ‘new’ techniques involve primarily manual therapies and therapeutic exercise techniques. As we review the human literature, we are discovering many studies originally completed using canine models. This ‘bench’ research can now be applied to our clinical patients and advanced using newer research tools. We are just beginning to pursue this research, and many questions remain. The advent of the new American College of Veterinary Sports Medicine and Rehabilitation will drive this necessary area of research forward. As the public increasingly expects state-of-the-art care for their canine companions, including appropriate rehabilitation from injuries and illness, it is imperative that the veterinary field devotes all available resources to creating and validating the best possible techniques. These findings will benefit our canine companions and will likely lead to improved care for human patients as well.



Notes:
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