
Do mesenchymal stem cells administered intravenously migrate into limb 

wounds? A pilot project 
  

 Mesenchymal stem cells (MSCs) are multipotent cells found in many adult tissues that 

can differentiate into various types of cells as the body sees fit. They have the potential for tissue 

repair and regeneration, and recently have been shown to have potent anti-inflammatory effects 

and reduce healing time in experimental wounds in mice. MSCs have also been shown to be 

capable of engraftment in a mouse model; that is, they can actively seek out areas in the body 

that are damaged and congregate in these areas. MSCs are commonly derived from bone marrow 

and adipose tissue, and can be isolated and grown in culture for experimental or clinical uses. 

These properties may allow MSCs to be used in many different disease situations. 

 Cutaneous wounds occur commonly in horses and can present significant problems. 

Many wounds cannot be sutured and must heal as an open wound via the processes of 

epithelialization and wound contraction. Wounds on the limbs pose an even bigger problem as 

they take longer to heal than body wounds and often form excessive amounts of granulation 

tissue ("proud flesh"). Wound healing is controlled by the inflammatory response, and it is 

believed that a longer inflammatory response often leads to the formation of excessive 

granulation tissue. Confirming this is the differences in healing between horses and ponies: 

ponies heal faster and without proud flesh production supported by a pronounced but short lived 

inflammatory response, whereas horses have a prolonged less pronounced inflammatory 

response. Therefore, controlling this inflammatory response in horses with anti-inflammatories is 

important in preventing the production of proud flesh without stopping wound healing. 

 MSCs present an opportunity to try to prevent the production of proud-flesh while still 

promoting wound healing. It is unknown how engraftment occurs in the body, and it has not been 

shown that this process occurs in horses. If MSC engraftment does occur in horses, this raises 

many more questions and poses a potential benefit - engraftment would allow the injection of 

MSCs into an easily accessible vein to promote healing at any site of injury in the body. 

However, it also poses a potential problem if the MSCs are only required at one site of injury 

because it will also spread the treatment throughout the body instead of concentrating it where it 

is needed. 

 The objective of this pilot project was to see if MSCs injected intravenously into a front 

limb (the treatment limb) could be detected in skin wounds created on the distal aspect of the 

front and hind limb (the control limb) of the same side. MSCs can be labeled with red fluorescent 

cell linker (PKH26) and identified in tissue using fluorescence microscopy. MSCs were 

harvested from sternal bone marrow of two horses, cultured, and labeled. Seven small (1.5cm x 

0.5cm) full thickness skin wounds were surgically created on the metacarpus of a front 

(treatment) limb, and 5 similar wounds on the ipsilateral metatarsus (control limb). Multiple 

wounds were created to facilitate biopsies so that a wound would not be biopsied multiple times. 

The labeled MSCs were then injected intravenously via regional limb perfusion into the cephalic 

vein of the wounded forelimb (treatment limb) on the wound creation date (day 0) and 4 days 

later. The times of MSC injection were chosen to take advantage of key time periods in the 

inflammatory process. Biopsies were attained from separate wounds on each leg on specified 

dates (days 1, 3, 5, and 7) and mounted on slides. Fluorescence microscopy was used to detect 

the presence of labeled MSCs in tissue from both the front and hind limbs.  

 Labeled MSCs were detected in multiple samples from both the front and hind limbs. 

This shows that MSCs successfully engrafted into wounds on the front (treatment) limb, which 



received intravenous administration of MSCs. This also shows that the MSCs engrafted into 

wounds on the ipsilateral hind (control) limb from intravenous administration into a front limb.  

 We proved that engraftment occurs in the horse, both in a limb receiving intravenous 

administration of MSCs and in a limb distant to the site of MSC administration. This information 

will play a key role in the design of future investigations into the uses of MSCs. Further research 

in this area could include the quantification of the engrafted MSCs at the wounded site, if there is 

a preference for MSCs to engraft to a certain area of the body, and the determination of the route 

and dose of MSC administration that is required to produce a satisfactory engraftment. 

Knowledge of the process of MSC engraftment, such as which cytokines are involved, would be 

a great aid to the investigation of this topic.  
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