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Abstract

Biotechnology is an already established technique in several areas of medicine, but its application in the feld
of veterinary medicine has only started to emerge with the potential to revolutionize veterinary practice. This paper
therefore reviews the potential applications of biotechnology in veterinary medicine towards diagnosis and treatment in
Africa which includes; molecular gene cloning, production of recombinant biotechnology derived vaccines, application of
polymerase chain reaction (PCR), Real time polymerase chain reaction (RT-PCR), Polymerase chain reaction - restriction
fragment length polymorphism (PCR-RFLP) and Bioinformatics to diagnosis of infectious and parasitic diseases , gene
therapy, disease diagnosis, treatment delivery systems and many more. These components occur in other parts of
the world and are therefore presumed to be consolidated into the African delivery framework as a private enterprise
in a foreseeable future. Whilst it is sensible to postulate that biotechnology application and its peculiar evolution will
imminently transform veterinary medicine, there is immense treat, amidst stakeholders in the industry, about food
health and safety and other civil and ethical concerns which can hinder this novel scientifc breakthrough. The ethical
concerns which include; theory of the Three Rs (Reduction of animal population, Refnement of enactments and farm
managements to curtail affiction and despair, Replacement of animals with non-animal surrogate wherever necessary.
Limitations regarding the application to veterinary practices are extensively discussed. This review has implication on

the future of revolutionalisation of veterinary practice and increase in animal protein source for human consumption.
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Introduction

e term Biotechnology is broadly de ned as the ability to use
living organisms or substances to improve or reconstruct a product, to
ameliorate animals or plants or to evolve micro-organisms for peculiar
purposes [1,2]. Conventional animal breeding involving the collection
and breeding of phenotypically desired individuals isanideal illustration
of a well-established application of biotechnology [3]. However, the
latest biotechnology comes from the recent breakthroughs such as
recombinant Deoxyribonucleic Acid (DNA), the hereditary substances
in all living organisms from bacteria to an elephant, restricts and
regulates all the functions of living organisms [4,5]. DNA technology
and its corresponding techniques, monoclonal antibody techniques,
embryo manipulation technology, Polymerase chain reaction (PCR)
have underlined feasibilities for manipulating biological systems for
the well-being of humanity through genetic manipulations using
microorganisms and vector hosts [6]. Although, human medicine has
apparently pro ted the bulk from biotechnology, successful application
of veterinary biotechnology has predominantly been restricted to
developed nations. Explicitly, there are rarely any success stories of the
application of biotechnology in the advancement of animal health and
husbandry in the developing nations. e aim of this paper therefore
is to review accessible biotechnologies with prospective application in
disease diagnosis and treatment and to ascertain those which have been
or may be administered in Africa in particular and other developing
nations including Asian continent. Taking into consideration the scope
of the subject matter, not much magnitude is given to the description
of each section. Comparatively, an e ort is made to accentuate the
technologies adjudged to have current or potential application in the

eld of veterinary medical practice. s review paper concludes with
a cursory reportage of the impediments concerning the prospective
environmental threats of genetic engineering and other biotechnologies,
necessitating their ethical appraisal for a global regulatory mechanism.

Applications of Biotechnology to Veterinary Medicine

Modern biotechnology is 0o en employed in the diagnosis (e.g.
to di erentiate closely related disease agents), the production of
commercial veterinary drugs and vaccines which have the potential
to signi cantly a ect the way veterinarians will practice veterinary
medicine [7]. e application of biotechnology to animal health,
predominantly prophylactic (prevention-related) concerns include;
molecular gene cloning, the evolution and production of therapeutic
(medicinal) products and biotechnologically derived vaccines;
advanced veterinary diagnostic procedures; immunocastration and
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detect microbial pathogens in clinical specimens [33]. In Brazil, South
America the rst report of the successful use of PCR for detection
of epizootic hemorrhagic disease virus (EHDV) serogroup-4 and
the development of a PCR-based assay for speci ¢ identi cation of
EHDV-2 provided the basis for future diagnostic techniques [34,35].
Further studies in the United States of America (USA), North
America also revealed that Bacilli were recognized as Mycobacterium
genavense by the use PCR, sequencing of the 16S-23S ribosomal RNA
intergenic spacer (ITS) gene and mycolic acid evaluation by high-
performance liquid chromatography. Mycobacterium genavense is
established to be the usual cause of mycobacteriosis in birds (free-
ranging and captive) [36].

Applications of real-time polymerase chain reaction (RT-
PCR)

Real Time Polymerase Chain Reaction (RT-PCR): Real-time PCR
(RT-PCR) also known as Real Time Quantitative PCR (RTQ-PCR) is
the current technology being employed in scienti ¢ research [37]. High
speci city, high sensitivity, low cost, rapid time-to-result, scalability,
and quantitative nature are some of the bene ts of RT-PCR [38]. RT-
PCR is one of the latest advancements in PCR techniques to have been
integrated by veterinary diagnostic laboratories [39]. Furthermore,
RT-PCR allows the use of quantitative techniques. e sequencing of
whole genomes of pathogens generates crucial elements for biological
research and for enhancing parasite control and diagnosis. e
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soon have access to tumor depleting antibodies, as well as modi ed T-
cells and checkpoint molecule blocking antibodies [58]. Spectacular
achievements are also being accomplished with current tumor vaccine
stratagem, integrating new antigen targets and delivery technologies
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