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Abstract
Canine gene therapy has emerged as a promising avenue for treating genetic disorders in dogs, offering potential 

solutions for conditions previously deemed untreatable. This article reviews recent advancements in gene therapy for 
canines, focusing on the use of CRISPR technology, viral vectors, and stem cell applications. We also discuss the 
ethical considerations and future prospects of these innovative therapies.
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Introduction
Gene therapy has revolutionized the medical landscape, not only 

for humans but also for veterinary medicine. Canine gene therapy 
aims to correct genetic disorders by introducing, removing, or altering 
genetic material within a dog’s cells. Conditions such as muscular 
dystrophy, hemophilia, and various hereditary diseases are now the 
focus of intense research and clinical trials. This article highlights the 
latest advancements in canine gene therapy, illustrating its potential to 
enhance the quality of life for affected dogs [1].

Understanding canine genetic disorders

Canine genetic disorders can arise from single-gene mutations 
or complex interactions between multiple genes and environmental 
factors. Common inherited conditions include:

Muscular dystrophy: Caused by mutations in the dystrophin gene, 
leading to muscle degeneration.

Hemophilia: A blood clotting disorder resulting from mutations in 
genes responsible for clotting factors.

Lysosomal storage diseases: Metabolic disorders resulting from 
the accumulation of toxic substances due to enzyme deficiencies. These 
disorders often lead to significant morbidity and necessitate innovative 
treatment approaches [2].

Recent advances in gene therapy

CRISPR technology: The advent of CRISPR-Cas9 technology 
has significantly transformed the landscape of gene therapy. This 
revolutionary tool allows for precise editing of the genome, enabling 
researchers to correct genetic mutations associated with various 
disorders. Recent studies have demonstrated the successful application 
of CRISPR in canine models. For instance, researchers at the University 
of California, Davis, have utilized CRISPR to target the dystrophin 
gene in dogs affected by muscular dystrophy. Early results indicate 
promising improvements in muscle function and overall health, 
showcasing the potential of gene editing as a viable therapeutic option.

Viral vectors: Viral vectors remain a cornerstone of gene therapy. 
They are engineered to deliver therapeutic genes to target cells. Adeno-
associated viruses (AAVs) have gained popularity due to their safety 
profile and efficiency.In a groundbreaking study, AAVs were used to 
deliver a functional copy of the factor VIII gene to hemophilic dogs, 
resulting in sustained expression of the clotting factor and significantly 
reduced bleeding episodes. This approach not only highlights the 
potential for long-term treatment efficacy but also paves the way for 

similar therapies in human medicine [3].

Stem cell applications: Stem cell therapy has also gained traction 
in the context of gene therapy. Researchers are investigating the use of 
mesenchymal stem cells (MSCs) as vehicles for gene delivery. MSCs can 
be genetically modified to express therapeutic genes and subsequently 
infused into affected animals [4]. A study conducted by researchers at 
the University of Florida demonstrated that MSCs modified to express 
the dystrophin gene improved muscle function in a canine model of 
muscular dystrophy [5]. This dual approach—using stem cells for both 
therapy and gene delivery—holds great promise for treating genetic 
disorders.

Ethical considerations

While the advancements in canine gene therapy are exciting, they 
also raise important ethical considerations. Key issues include:

Animal welfare: The potential for unforeseen consequences from 
genetic modifications necessitates thorough evaluation to ensure the 
well-being of treated animals.

Informed consent: Obtaining consent from pet owners for 
experimental therapies is crucial, ensuring they understand the risks 
and benefits involved.

Regulation and oversight: As gene therapy evolves, regulatory 
frameworks must adapt to ensure safety and efficacy without stifling 
innovation [6].

Future Prospects

The future of canine gene therapy is bright, with several avenues 
ripe for exploration. Continued research in gene editing, vector 
development, and stem cell applications could lead to breakthroughs 
in treating a wide range of genetic disorders. Moreover, as more clinical 
trials are conducted, the body of evidence supporting the safety and 
efficacy of these therapies will grow. Collaboration between veterinary 
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researchers, clinicians, and regulatory bodies will be essential to navigate 
the challenges and opportunities presented by these advancements [7].

Conclusion
Advancements in canine gene therapy signify a paradigm shift in 

veterinary medicine. With technologies like CRISPR, viral vectors, 
and stem cell applications, the potential to treat previously untreatable 
genetic disorders is becoming a reality. As research progresses, it is 
imperative to address the ethical considerations surrounding these 
therapies to ensure the well-being of our canine companions. The 
future holds great promise for enhancing the lives of dogs affected by 
genetic diseases, ultimately improving their health and quality of life.
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