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Abstract 

Therapeutic application of stem cell in veterinary medicine continues to develop rapidly both experimentally and 

clinically. Identification and isolation of multi-potential capability of stem cells from different sources of animal tissues 

and testing their efficacy to use in regenerative medicine are the novel trend in tissue engineering. Several animal models 

are being using for preclinical evaluation of stem cell applications in human and animal in areas such as spinal cord 

injury, cartilage defects, ligament defect and myocardial infarction. Today, numerous veterinary diseases are being 

treating with the administration of stem cells. However, these applications have not been implemented well, to overcome 

the challenges faced by the clinicians. Further, with the limited data the therapeutic role of stem cells in regenerative 

medicine is not fully understood. This review will emphasize the application of stem cell therapy in veterinary medicine 

offering a safe and clinically effective tool for the clinician to assist treatment of the animal. 
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Sources of Stem Cells 

Stem cells have evoked considerable interest among 
the human and animal-owning public because of the 
promise that stem cell technology could deliver tissue 
regeneration for injuries for which natural repair 
mechanisms do not deliver functional recovery and 
current therapeutic strategies have minimal effectiveness. 
Different organs and tissues carry stem cells for the 
regeneration of tissue and organ systems. Pluripotent 
mesenchymal stem cells (MSCs) are able to differentiate 
into lineages of mesenchymal tissues such as cartilage, 
bone, fat, muscle, tendon and other cells of the 
mesenchymal lineage under appropriate stimuli [1-3].  

 

Most of the studies have been focused on finding MSCs 
in different parts of the body for medical treatment. 
Canine bone marrow-derived mesenchymal stem cells 
offer a significant promise as a multipotent source for 
cell-based therapies [4,5]. However, most of the studies 
have been focused on finding MSCs in different parts of 
the body for regenerative medicine. The synovial 
membrane is the most specific mesenchymal tissue 
among joint structures. It carries resident MSCs, have the 
potential of multiple differentiation ability into 
chondrogenic, adipogenic and osteogenic lineage as 
verified by Alcian blue, Oil red O, and Alizarin red S 
positive stain, respectively based on previously described 
protocol [1-3]. Pluripotent embryonic stem cells derive 
from the fertilization of the egg, and they have ability to 
differentiate into any of the three germ layers (endoderm, 
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mesoderm, or ectoderm); thus, they possess the potential 
to differentiate into any cell lineage and apply in clinical 
practice [6,7]. In cartilage tissue engineering, both 
adipose-derived stromal/stem cells and BMCs based cell 
therapies cite the merits [8]. Moreover, In vitro studies 
using rabbit peripheral blood cells (PBSCs) have shown 
that greater chondrogenic and adipogenic differentiation 
potential in in vitro assays by proving the carrying 
capacity of stem cells. Both BMSc and PBSCs were capable 
to produce similar chondrogenic results in an in vivo 
cartilage defect model, generating the cartilage rich in 
proteoglycans and collagen which closely resembled 
native cartilage [9]. Another novel source of stem cells for 
tissue engineering is the umbilical cord/ umbilical cord 
blood which carrying the ability of cartilage repair and 
regeneration in supplemented environment [10-12]. 

 
As illustrated in above facts, wide variety of tissue 

have been identified as ideal sources for stem cell 
population with different degree of invasiveness, cell yield, 
cell proliferation, and chondrogenic potential [13]. Easy of 
harvest and available cells number are the most critical 
factors to be concerned while selecting the best source for 
stem cell isolation.  
 

Stem Cells in Veterinary Regenerative 
Therapy 

Recent clinical studies unveiled intriguing stem cell 
therapeutic options including, spinal cord injury, enhance 
wound healing, bone, cartilage and cardiovascular repair 
[14,15]. Recently many researches are progressing in 
vitro expansion of stem cells for direct clinical application 
and most favorable stem cells sources are bone marrow 
and adipose tissue [16-19]. Application of MSCs is not 
limited in large animal practice thus recently reports 
spectacle the novel application in small animal practices. 
 

Cartilage Defects 

Selection of successful treatment for articular cartilage 
injury remains a major challenge for both orthopedic 
clinicians in human and animal practice as untreated 
condition ultimately end up in osteoarthritis and 
degenerative joint diseases. While practicing several 
treatment option for articular cartilage repair, cell based 
therapies have emerged as a novel aspect of means of 
treating focal cartilage injuries. A trend has being 
emerged in veterinary tissue engineering to use healthy 
chondrocytes harvested from a non-weight-bearing area 
of the joint and then transplanted back into cartilage 
lesions following in vitro isolation and culture expansion 
[20-25]. In order to overcome the technical difficulties 

associated with using autologous chondrocytes 
implantation MSCs aroused with the nature of easy 
isolation and laboratory based-expanding in sufficient 
amount of cells [20-24].  
 

Bone Repair 

Tissue engineering is a viable alternative to the highly 
invasive surgical repair of bone defect that has promising 
advantage in restoring both the structure and function of 
damaged bone. According to the recent findings, MSCs can 
undergo osteogenic differentiation and in vitro expanded 
stem cells can augment bone repair and regeneration 
[3,26]. Intriguingly, few studies have shown that non-
union fractures were cured by autologous transplantation 
of adipose and bone marrow derived MSCs in dogs and 
horses [27-29]. The recruitment, proliferation, migration, 
and accumulation of periosteal progenitor and bone 
marrow stromal cells precede and are concurrent with 
differentiation into osteoblasts and chondrocytes at the 
defect. 
 

Spinal Injury 

The spinal injuries are common in canine and feline 
that eventually leads to muscle atrophy with myelinated 
fiber tracts and loss of function due to limited 
regenerative capacity of locomotor activity. 
Transplantation of stem cells with ability to differentiate 
into neurons and other supporting cells might be 
promising therapeutic option for recovering from acute 
injuries [30]. 
 

Tendon and Ligament Repair 

Tendon injuries are currently managed by 
conservative treatments which target the pain relief and 
surgical repair. Even after the repair, repeated ruptures, 
joint stiffness, and movement restriction are common 
problems arising with the inability of self-repair of tendon 
[31]. Recent studies confirm that changes of 
microenvironment after the injury initiate massive 
differentiation of stem cells in tendon and cause 
pathological ossification and failed tendon healing after 
injury [32]. To overcome the mechanical properties of 
healing tendency in tendons and ligaments, stem cell 
therapy comes as alternative treatment. Bone marrow 
derived MSCs along with collagen gel were applied to 
repair surgically induced patellar tendon defect in New 
Zealand White rabbits and achillies tendon repair in 
rabbit models [33,34]. The use of stem cells to repair 
tendon is particularly exciting and promising as stem cells 
have the potential to differentiate into tenocytes and 
promote tendon regeneration. Therapeutic application of 
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adult stem cells and adipose derived MSCs in several 
clinical studies on race horse tendinopathies and 
orthopedics is well studied [35-37]. 
 

Wound Repair  

Normal wound healing is a dynamic and complex 
multiple phase process with multidisciplinary interaction 
between growth factors, cytokines, chemokines, and 
various cells. Healing process is depends on care involves, 
control infection and debride the tissue while addressing 
ischemia and diabetes in certain patients. Nevertheless, 
the efficacy of the current treatment modalities is a 
limited success and incurs considerable costs. The 
approach of regenerative medicine has emerged as an 
alternative to provide additional therapeutic options to 
potentially improve wound healing and restore normal 
skin architecture [38-40]. Several animal models 
including, rabbits and sheep have been used to study the 
efficacy of wound healing after treatment of stem cells 
[41,42]. 
 

Conclusion 

All the fact summarize in this review emphasis that 
stem cells are undoubtedly most promising for tissue 
engineering thereby provides an effective and flexible 
option for veterinarians to restore function and animal 
health in order to upgrade the veterinary field in both 
companion and farm animal. Through the optimization of 
stem cell-based therapies, veterinarians might be able to 
provide advanced service to enhance the tissue 
engineering in low cost, safe and effective manner. 
However, stem cell-based therapeutics requires extensive 
research based studies to standardize the treatment 
protocols, routes and doses as well as guidelines and 
regulations. Moreover, stem cell field in veterinary 
medicine continues to evolve rapidly both experimentally 
and clinically with the efforts of vet-scientists in 
development and implementation of these innovative 
strategies to improve farm and pet animal health. 
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