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Tendon injuries in horses are extremely difficult to treat and unfortunately occur 

frequently in performance horses or equine athletes. Healing is generally prolonged 

and is accompanied by formation of significant scar tissue that is weaker than the 

original undamaged tissue; this often results in re-injury when training is resumed 

(Figures A-C). Normal tendon is composed mainly of type I collagen whilst repaired 

tendon contains type III collagen, which is mechanically weaker. No reliable 

treatments for tendon damage have yet been found. One of the main reasons for this 

lack of therapeutic progress is because the process of repair is not well understood. 

Understanding the mechanisms involved in the early stages of tendon damage would 

permit design of specific therapies to improve the chances of successful healing. 

 
                 This project aims to investigate the role of Connexins in tendon injury and 

healing. Connexin proteins form gap junctions, which function to physically link 

tendon cells and permit cells to communicate with each other (Figure D). Gap 

junctions are involved in development, healing and the spread of cell death following 

injury. Manipulating gap junction levels has been shown to reduce injury and 

inflammation and to improve wound healing in other areas of the body such as the eye 

and skin. In tendon cells of other species, altering gap junction protein expression has 

also been shown to increase the amount of beneficial type I collagen. The goal of this 

project is to investigate whether manipulation of gap junction activity in horse tendon 

cells improves healing. Initially, these studies will be conducted in cell cultures in the 

laboratory (figures E,F) , but successful results may lead to development of specific, 

scientific based therapies to accelerate healing and reduce scar tissue formation in 

equine tendon. 

 

Figure A: Bowed Superficial  

Digital flexor tendon (arrow) 

Figure B: Ultrasound image of 

equine flexor tendon, arrow 

indicating the injured area, 

which appears as a dark ‘core 

lesion’. 

Figure C: post mortem image 

of damaged tendon, with arrow 

indicating haemorrhage in the 

swollen tendon 

Figure D: cartoon of connexin 

proteins forming a gap junction 

in the plasma membrane of a 

cell. Six connexins group 

together to form a pore through 

which adjacent cells can transfer 

molecules. (Image is courtesy of 

Prof C. Green, Auckland 

University). 



 

 

 

 

 

 
Figure E: Equine tendon cells (fibroblasts) stained red, growing in culture in the 

laboratory. Figure F: higher magnification of cultured fibroblasts, nuclei stained red, 

while small green dots show the location of the gap junctions. Altering the level of 

these proteins and assessing the effect of that on tendon healing are the aims of this 

project. 
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