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ARTICLE INFO ABSTRACT

Chronic wounds are an important and difficult to manage condition in veterinary 
medicine. Here we report a case of a chronic wound in a canine patient that had proven 
resistant to conventional therapies. The wound was treated with a single, local application 
of mesenchymal stem cells in order to promote wound healing and cicatrization. 
Mesenchymal stem cells are known to reduce inflammation and scar tissue formation, 
accelerate the healing process, and exhibit paracrine activity that releases beneficial 
soluble factors. By 15 days post treatment the wound had closed, the skin had returned to 
its normal color, and new hair growth could be observed. 

Abbreviations: MSCs: Mesenchymal Stem Cells; KGF: Keratinocyte Growth Factor; TGF; 
Transforming Growth Factor
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Introduction
Mesenchymal stem cells (MSCs) represent a type of adult stem 

cell that can be found in many tissues in the mammalian organism 
after birth Meirelles, et al. [1] Stem cells are characterized by 
their ability to self-renew and by their potential to differentiate 
into functional cells when exposed to the correct stimuli Gazit [2]. 
Over the past decade, MSCs have received more clinical attention 
than said types due to a number of characteristics that make them 
distinct from other stem cell types, particularly regarding their 
ability to produce bioactive mediators that inhibit scar formation 
and apoptosis, increase angiogenesis, and stimulate intrinsic 
progenitor cells to regenerate their functionality Peroni, et al. [3] 
The advantages of adult-tissue-derived stem cell use that are most 
pertinent in therapeutics are their ability to differentiate into a 
range of cell types, their low immunogenicity, and their high anti-
inflammatory and immunomodulatory potential Meirelles, et al. 
[1,3]

MSCs secrete a number of protein factors, such as HGH, 
FGF, IGF, EGF, VEGF, STC-1, KGF and SDF-1, which play a role in 
several biochemical and cellular processes including cellular 
communication, cellular metabolism, inflammation, tissue repair 
and regeneration Ramaswamy et al. This wide distribution of 
biological activities gives MSCs the potential to stimulate diverse 
cell responses and to interact with other cell types Lai et al. In this  

context, growth factors, cytokines and microRNAs have been listed 
as likely effector molecules responsible for the positive results 
achieved in many studies of cell therapy Salgado et al., Baglio 
et al., Kapur et al. Here we examine a practical application of the 
therapeutic potential of MSC: a case of a chronic wound that was 
healed by a single MSCs injection. A wound is defined as chronic 
when there is a failure to progress at some point in the three 
normal stages of healing. The result of this is that after the typical 
time period for healing has elapsed the tissue injury still has not 
been repaired Maxson, et al. [4] 

Case Report 
A male canine of approximately three years of age and 

indeterminate breed was adopted 10 months ago in the city of São 
Sebastião - São Paulo, Brazil. The dog had a chronic wound on its 
right hind leg that had been present since adoption. Conventional 
treatments, such as the regular application of antibiotic, anti-
inflammatory, and epithelizing ointments, were performed on 
the wound without satisfactory results over a ten-month period 
after the patient’s adoption. At this juncture 2 million canine 
mesenchymal stem cells were withdrawn from the cell bank 
at CellTech, a Brazilian company that provides stem cell-based 
therapies, in order to treat the wound. The cells were injected at the 
edges of the wound by Dr. Amanda Hill, the CellTech veterinarian. 
The wound was analyzed at 24 hours, 48 hours, 7 days, 15 days, and 
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30 days post injection. Prior to the injection, what skin there was 
around the wound was thin and glossy (Figure 1 A). At just 48h post 
injection it was already possible to observe a reduction in wound 
size (Figure 1 B). 7 days post injection, scabs had formed, new hair 
follicle growth could be observed, and the skin around the edge of 
the wound had thickened considerably (Figure 1 C). At 15 days post 
injection, the wound had closed and some areas of skin remained 
light pink in color while the majority had returned to its normal 
color (Figure 1 D). At 30 days post injection the wound remained 
completely closed, the skin over the wound had achieved normal 
thickness and durability, and multiple hair follicles can be observed 
growing over the wound site (Figure 1 E). Importantly, no side 
effects were observed. 

Discussion 
In the present case report, MSCs stimulated the cicatrization 

of the patient’s chronic wound and promoted wound closure. The 
wound healing process relies on the coordination of cells, growth 
factors, and extracellular matrix proteins. Due to the fact that 
MSCs promote wound cicatrization, secrete growth factors and 
matrix proteins, and recruit other cell types in order to promote a 
repair response Maxson, et al. [4], they are an excellent candidate 
for stimulating the natural physiological process of healing. In the 
present case report, MSCs successfully stimulated the previously 

stagnant wound healing process. The wound had been present in 
the animal for at least 10 months, since the date of his adoption 
if not earlier, and had resisted treatment by other methods such 
as antibiotic, anti-inflammatory, and epithelizing ointments. By 
the 15-day post injection evaluation, the wound had closed. It has 
been put forward that the factors secreted from MSCs, such as 
VEGF, PDGF, bFGF, EGF, keratinocyte growth factor (KGF), and TGF 
(transforming growth factor; Gnecchi, et al. [5,6] are responsible for 
this environmental mediation of the wound area Maxson, et al. [4]. 

The factors secreted by MSCs regulate inflammation, promote 
cicatrization, and reduce scarring Ono, et al. [7-9], consequently 
accelerating wound closure Smith, et al. [10]. In addition, MSCs 
secrete mitogens that stimulate the proliferation of other cell types 
such as keratinocytes, dermal fibroblasts, and endothelial cells in 
vitro Smith, et al. [10,11]. Interestingly, the conditioned medium 
derived from MSC has been proven to play a role in chemoattraction 
for macrophages, endothelial cells, epidermal keratinocytes, and 
dermal fibroblasts in vitro Gurtner, et al. [6,12] Both MSCs and 
MSC conditioned medium have been shown to promote dermal 
fibroblasts to accelerate wound closure [4]. It has also been 
suggested that MSCs may augment the wound’s ability to achieve 
progression beyond the inflammatory phase, avoiding regression 
to the chronic wound state Maxson, et al. [4] (Figure 1).

Figure 1:
A)	 In this picture we can observe the wound in question that had been present for ten months on the day of the injection. 
B)	 48 hours post injection, a reduction in wound size can be observed.  
C)	 7 days post injection, we can observe a change in skin color to light pink and the growth of multiple new hair follicles. 
D)	 15 days post injection, the wound had closed, and the skin continued returning to its normal color.
E)      The skin over the wound had achieved normal thickness and durability, and the growth of multiple hair follicles can be 
observed.
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Conclusion 
The use of cell therapy technologies greatly benefits patients 

and allows for the employment of personalized therapies and 
treatments that mitigate chronic and degenerative conditions. 
Stem cell-based therapies represent a potential solution for various 
chronic diseases for which current pharmacological treatments 
have been shown to be ineffective, including chronic wounds. Here, 
we exhibited a case report in which the patient’s chronic wound, 
that had proved resistant to other therapies, was closed after a 
single MSC application without any observable side effects.
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