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An Introduction to The Cambridge Center for Medical & Veterinary Sciences Inc. (CMVS) Goals and Mission


Due to the shortage of organ donors (see Chapter I of the CMVS' Manual of Organ/Tissue Transplantation for Humans and Animals Benefit - Development, Programs & Regulations), increase in the number of small animal patients diagnosed with uremia and/or diabetes, the pet owners increased demand for the treatment of end-stage of organ diseases (see Chapter III & IV), and the increased interest of medical, veterinary, and biological professionals and the public in the medical, social, and ethical issues (see Chapter V) of using animal(s) for medical research and as an "universal" organ donor for treatment of human and/or animal recipients with end-stage organ diseases, the Cambridge Center for Medical & Veterinary Sciences Inc. (CMVS) will implement its mission statement and goals in the form of establishing basic and applied research, clinical and teaching programs in the field of organ transplantation, for the benefit of humans and animals health. This is to be accomplished through the development and construction of the first world class facility addressed in this introduction and subsequent material, completed in the form of 500-page "The CMVS' Manual of Organ/Tissue Transplantation for Humans and Animals Benefit - Development, Programs & Regulations", as "Hospital" (with its three distinct facilities: a. Companion Animal Hospital = Hospital-CAH, b. Swine Research Wing, and c. Wing or Department of Xeno-Graft Transplantation Into Human Recipients). The official name and the facility designs and plans are still in the process of being established, in accordance with all applicable Local, Municipal, Provincial and Federal regulations and guidelines, including, Ministry of Health, Ministry of Sciences, Ministry of Education, Ministry of Agriculture, the College of Veterinarians of Ontario (OVC), Canadian Council on Animal Care (CCAC), Animal for Research Act (ARA), and others (see Chapters III, VII/1, 3-5, 11 & 16 of the Manual).

The Primary mission of the Hospital-CAH (a facility to be constructed following the human hospital standards and accredited in accordance with the College of Veterinarians of Ontario, CVO, regulations) is to provide society with the highest standards of veterinary transplant services involving research, diagnosis and treatment of small animals with end-stage organ diseases, and to establish and enhance the clinical training as a part of the Under-Graduate (medical), Post-graduate D.V.M., M.D., and other biological curriculum. Clinical care, teaching services and research in the field of organ/tissue transplantation and reconstruction, which are to be offered by the Hospital-CAH, will be integrated in every area of the Hospital-CAH and the Center. Furthermore, as a referral and teaching centre, Hospital-CAH will provide essential services regarding organ transplantation to veterinarians, physicians and animal owners in Ontario, Canada, the U.S.A., and beyond. The transplant facilities of the Hospital-CAH, in cooperation with related clinical and research programs conducted throughout the Universities and Medical Centers in Ontario, Canada (Halifax, Montreal) and the U.S.A. (for example), will provide hope for the patients on a waiting list for organ replacement. Further, it will offer the quality health care and treatment to a variety of small animals with end-stage organ diseases (Chapters I and IV of the Manual).

The Primary mission of the Hospital-CAH, as described above, is a continuation of the Ontario Veterinary College mission stated as follows: 

“To educate veterinary professionals and biologists, and to advance the art and science of veterinary and comparative medicine through research and service” (from the Professional Competencies of Canadian Veterinarians: A Basis for Curriculum Development. DVM 2000 Ontario Veterinary College, University of Guelph, February 1996; for more information please refer to the web address: http//www.ovcnet.uoguelph.ca/HomePage.html).

Moreover, without infringing already existing veterinary, medical and biological undergraduate and graduate programs, the Hospital-CAH and the Center will augment the curriculum and the mission of institutions already providing medical training in these fields.


The Hospital-CAH will concentrate its efforts on the treatment of sick animals, restoring them to health and benefiting the advancement of medical technology. We plan to exploit our expertise in immunology, physiology, molecular biology, pharmacology of new immunosuppressive drugs, stem cells technologies and engineering, nano-engineering, and interspecies transplant work. The knowledge obtained in this facility will be of benefit to the veterinary profession, human medical sciences and biological disciplines with direct linkages among them. Please note that the Hospital-CAH will be the hub of the development of technology and information, and through creating Faculty positions (see Chapters VII/10-11, & XIII of the Manual) at the Hospital-CAH, and by providing lectures, seminars, presentations, courses, transplant programs, database and telecommunication technology including the Small Animals Organ Transplant Consulting Service, will serve as a global reference center for advancement, consultation and idea exchange for veterinarians, physicians, biologists (and other related disciplines) and the public (Chapters III and IV of the Manual).


In addition to working towards self-sufficiency, the Hospital-CAH (facility to-be constructed following the standards established for the medical hospital by the Ministry of Health, and in accordance with the College of Veterinarians of Ontario regulations for the accreditation of the facility as a Companion Animal Hospital-CAH, etc.) will be meeting the needs of the medical and veterinary community and the public not currently served in North America. This will be a unique integration of mixed fields that includes practical use of human medicine, veterinary and biological disciplines and (nano-)technologies through the clinical veterinary treatment of small animals (Chapters III & IV of the Manual).

In accordance with all applicable Federal, Provincial, Municipal, Local, and Professional Association regulations, certifications, accreditations and guidelines (including accreditation license from the College of Veterinarians of Ontario), the implementation of the Hospital-CAH and the Center programs will positively impact the veterinary and medical community and the public at large by providing the following major services (for more details, refer to The CMVS' Initial Structural Plan, page xv; and Chapters III – V of the Manual):

1. The first national an international association, in the field of organ transplantation, among veterinary, biological, human medical and related disciplines and professions under a single patronage.

2. The first efforts, in the history of the human transplant medicine, of bringing a group of veterinary clinical uremic and diabetic dogs and cats patients as a new never used before animal model in the treatment of naturally occurring diseases such as uremia and diabetes by organ transplantation. The knowledge gained and the results obtained from these models of treatment, established techniques, protocols and projects will be immediately applied into human transplant recipients.

3. The development and establishment of new accredited and certified laboratory and diagnostic programs to standardize and evaluate the quality and safety of donor animal organs and tissues to be used for human and animal recipients, as well as its practical implementation into production of organs for xeno-transplant purposes from gnotobiotic colony (pathogen-free lines of animals) of pigs.

4. The establishment and implementation initially of kidney and pancreas organ and tissue transplant technology for clinical uremic and diabetic dogs and cats; a methodology which will allow the highly professional veterinary transplant services to be offered to the public.

5. Provision of quality health care, prevention and the treatment of veterinary clinical small animal patients, such as dogs and cats, with end-stage organ diseases.

6. Creating Faculty positions and Staff specializing in diagnosis, prevention and treatment of small animals with end-stage organ diseases (see Chapters VII/11 & XIII of the Manual).

7. Establishing accredited and certified teaching programs, delivered by its own Faculty (the CMVS) and others, in the form of 3-4 courses to be offered simultaneously (each 3 - 4 years long plus one year of clinics), diplomas, B.Sc., M.Sc., D.Sc., Ph.D., and other degrees or diplomas yet to be established, in the field of organ and tissue transplantation and other related areas, for post-graduates with DVM, MD, and other degrees in the medical, biological and other fields (under the legislation of Post-Secondary Excellence and Choice Act from 2000; former Bill 132).

8. The establishment, promotion and enhancement of clinical, teaching, research and diagnostic work in the transplantation field for veterinary, human medicine, biology and other professions.

9. The establishment and implementation of new standards, including ethics, for organ harvesting, storage, procurement and transplantation, exceeding the existing standards expected by the College of Veterinarians of Ontario, Ministries of Health, Education, Agriculture, Sciences, etc., Canadian Council on Animal Care, universities, professionals and the public.


For a variety of reasons human organs for transplantation are currently in short supply, which is steadily declining, in spite of the strong efforts of the medical community to maximize the availability of human organ donations by introducing, for example, consent forms on driver’s licenses, promotional campaigns, U.S. hospital reporting requirements for all deaths to the Organ Procurement Organization, and so on. Furthermore, it is predicted that donor organs from humans will become even less available in the near future due to increased demands for organs from cadaver and living organ donors. Patients' waiting time for the first transplant has increased up to 5 years or, in some cases, even longer (Chapter I of the Manual).


This situation could be improved if an animal donor, such as a pig, could be used as a source of organs, leading to a significant reduction of waiting time for available organs to 3-4 months, only. These “perfect” organs can be: (1) available at any time for the patients with end-stage organ and tissue diseases; (2) transplanted into recipients regardless of age; and (3) repeated as many times as required. Further research is needed, however, if pig organs are to be immunologically accepted and permanently accommodated by human recipients. The primary goal of such research would be to modify the pig immune system for use as an organ donor, so as to minimize and eventually eliminate humoral (natural antibodies and activation of complement classical and alternative pathways) and cellular (direct and indirect recognition of MHC class I and II molecules/peptides, red blood cells, mononuclear cells, platelets, or adhesion molecules etc.) factors which are involved in the mechanisms of vascular and tissue rejection. This immunologically, pharmacologically, genetically manipulated or engineered donor in every stage of its development, or purposely bred or selected line (with the level of cellular, enzymes, hormones, signal molecules, and other physiological functions and activities compatible to humans) of animal-donors with null expression of Gal(1-3)Gal molecules, if successful, could also offer a unique opportunity to decrease or even eliminate the need for immunosuppressive therapy of the recipient post-transplantation including the use of generic immunosuppressants, and to prevent the loss of grafts due to drug toxicity. However, the ultimate goal of such research would be to clone the organs (e.g. stem cells technologies and engineering)to eliminate totally the need for immunosuppression (Chapter II of the Manual).


Furthermore, to enhance the pig organ and tissue compatibility to the human recipient, there is a possibility of additional manipulation of the pig donor’s immune system, to suppress hyper-/acute rejection, by e.g. the prenatal induction (or at other stages of embryo/fetal development, see Appendix II, Chapter I) of the chimerism by injecting the recipient's (including dog, non-human primate, or human) bone marrow intra-abdominally into a fetal pig at under 60 days of gestation. This strategy of induction of chimerism in the donor is in accord with the current theories that cell migration, repopulation and chimerism are the key events that define graft survival and graft acceptance by the recipient. Also, a combination of traditional medications (with/without Cyclosporine A) with a new generation of immunosuppressants will be used to: (a) control the function of T-, B-, NK-Cells and microphages of the recipient by abrogating/halting their migration abilities into the transplanted organ, (b) suppress chronically stimulated (in its post-transplantation period) endothelial cells of the xenograft, (c) enhance unresponsiveness of the recipient's endothelial cells (e.g. suppression of the anaphylactic cascade responses), and (d) suppress an expression of "protective" genes of the xenograft, as additional elements in a strategy of abrogation of hyperacute, acute, delayed or chronic vascular/tissue rejection (Chapter II of the Manual).


Additionally, in this very rapidly developing and changing field other avenues must be taken under consideration as well. That would include research and/or clinical studies oriented into regeneration medicine (e.g. use of stem cells in restoring physiological function of damaged organ), genetic therapy, or employment of nano-technology(s) in diagnostic/treatment medicine.


This ambitious program can only be achieved through the construction of a referral Hospital-CAH (Chapter VII/3-5 &11 of the Manual), in Central Ontario, and by employing in this facility: (a) the new certified and accredited teaching veterinary and medical transplant programs and courses; (b) the new area of study of organ transplantation techniques and methods in uremic and diabetic dogs and cats (clinical veterinary patients); (c) purposely bred and selected lines of animal-donors (immunology, pharmacology, gene cloning, embryo transfer-technology, transgenic animals, etc.); (d) new certified and accredited laboratory and diagnostic programs to standardize and evaluate the quality and safety of organs and tissues to be used for human and animal recipients and; furthermore (e) by employing new technologies which are yet to be developed in a rapidly changing field (Chapters III, IV of the Manual).


In summary, it is important to point out that, in accordance with all applicable Federal, Provincial, Local, and Professional Associations regulations and guidelines, this facility as a referral Hospital-CAH, will play important roles in the following areas such as:

1. Teaching Facility - offering accredited and certified teaching programs, delivered by its own Faculty, in the form of courses, diplomas, B.Sc., M.Sc., D.Sc., Ph.D., and other degrees or diplomas yet to be established, in the field of organ and tissue transplantation and other related areas, for post-graduates with DVM, MD, or other degrees in the medical and biological fields, for example.

2. “Medical Facility-Part I” - involved in establishing and providing accredited and certified courses and residency programs for medical students to practice on veterinary clinical uremic and diabetic patients the techniques of organ and tissue transplantation prior to being involved in human organ transplantation programs.

3. “Medical Facility-Part II” - actively involved in establishing of the Department (as a part of the existing human hospital, with additional services of xeno-transplantation provided for human recipients and carried out by human transplant team specializing in this particular field) or building an additional Wing, accredited by the Ministry of Health as a part of our Hospital-CAH, exclusively specializing in organ transplantation from animals to humans.
4. Clinical Veterinary Facility - involved in the services for the public, in particular, implementing organ transplantation programs as a treatment of, for example, uremia and diabetes in clinical veterinary small animal patients.

5. Certified/accredited Diagnostic Lab - involved in the development of new laboratory and diagnostic programs, techniques and tests to standardize and evaluate the quality and safety of organs and tissues to be used for human or animal recipients' prior transplantation into recipients.

6. Xenotransplant Facility - with accredited and certified programs involved in supplying of organs from the pig donor for human or animal recipients.

7. Research Facility - focusing its research activity into the area of organ auto-, allo-, xeno-transplantation involving a wide spectrum of in vitro and in vivo models.


As it has been mentioned above, for the first time in the history of veterinary medicine, there will be established in this unique facility (to be built on human hospital standards and accredited as a Companion Animal Hospital in accordance with all applicable regulations of the College of Veterinarians of Ontario, see Chapter VII/3 of the Manual) exclusively, clinical organ and tissue transplant programs for uremic and diabetic dogs and cats. Furthermore, teaching programs will be carried out by organizing certified and accredited special training and courses in small animal organ transplantation including seminars and lectures given by leading specialists in the field of transplantation (surgery, organ preservation, immunology, genetics, pathology, and so on) that will be available to veterinarians, medical and biological under- and post-graduate students, and to individuals of other related disciplines who wish to become specialized in this particular field. These teaching, clinical and research programs are not and will not infringe in any form on other veterinary, medical and biological schools and their undergraduate and graduate programs or other veterinary hospitals in Ontario and Canada, as this Hospital-CAH and it's programs will exclusively devote 100% of its time to the field of organ transplantation. Please note that these clinical veterinary transplant services, oriented into the treatment of uremic and diabetic dogs and cats, will be offered to the owners of approximately 120 million dogs and cats in Canada and the United States (Chapters III and IV of the Manual).


It is expected that the knowledge gained and the results obtained from these established techniques and protocols and projects carried out by the Hospital-CAH in the cooperation with other universities and medical centres will be immediately applied, initially in the form of pre-clinical trials, to human transplant recipients.

Miroslaw P. Ruka, D.V.M., Ph.D.

President 

The Cambridge Center for Medical & Veterinary Sciences Inc.
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