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Inhibition of Collagenolysis in Canine Cranial Cruciate Ligament during Rupture 

 

 

Institution: University of Wisconsin 

Researcher: Peter Muir, BVSc, PhD 

Breed(s): All, Great Pyrenees, Mastiff, Miniature Poodle, Newfoundland, Standard Poodle, Toy Poodle 

 

Abstract:  “Upon Completion of this work, we expect to have gained a detailed understanding of the 

role of these ligament-dissolving enzymes (tartrate-resistant acid phosphatase and cathepsin K) in 

cruciate rupture.  We also expect that the results will lead to development of new medical treatments 

for cruciate rupture.” 

 

Results:  “Cathepsin K & TRAP were detected within the same cells, principally within the 

epiligamentous region and to a lesser extent in the core region of ruptured CCL.  Number of cells 

containing TRAP and cathepsin K were significantly greater in ruptured CCL, compared with CCL 

from young or aged dogs, and numbers of such cells were greater in CCL from aged dogs, compared 

with those of young dogs.  In aged dogs, small numbers of cells containing TRPA and cathepsin K 

were seen in intact CCL associated with ligament fascicles in which there was chondroid 

transformation if ligament fibroblasts and disruption of the extracellular matrix.” 

 

Conclusion:  Ruptured CCL contains greater numbers of cells with the proteinases TRAP and 

cathepsin K than CCL from healthy young or aged dogs.  Results suggest that cell-signaling pathways 

that regulate expression of the proteinases may form part of the mechanism that leads to upregulation 

of collagenolytic ligament remodeling and progressive structural failure of the CCL over time.    

The study consisted of 30 dogs with CCL rupture; 8 aged dogs without CCL rupture; and 9 young dogs 

without ruptured CCL.  The study information received does not indicate if any Great Pyrenees 

participated in this study. (Specific information has been requested). 

 

FMI: For detailed information on the study/conclusion in its entirety contact: 

         Dianne Migas @ Bluepyrs@comcast.net 
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Interview with Dr. Peter Muir (Researcher from Univ. of Wisconsin) conducted in 2003: 

 

Q:  does structural deficiencies or weakness in the CCL usually cause CCL injury itself? 

A:  The disease mechanism for cruciate disease is not known.  Current information suggests that the 

majority of cruciate ruptures are pathological and are not due to accidental trauma.  The key factors 

that lead to eventual rupture of the ligament are not known.  Therefore the importance of breed and 

conformation as risk factors for cruciate disease and pathological cruciate rupture are not known. 

 

Q:  How would you describe what happens preceding the actual injury? 

A:  The majority of cruciate ruptures are due to pathological rupture and are not due to traumatic 

injury.  Our work in this field suggests that excessive release of degradative protease enzymes in the 

tissue of the stifle (knee) joint leads to weakening of the cruciate ligament as the collagen within the 

ligament is degraded.  This precipitates progressive rupture of the ligament during normal activity.  

This is why cruciate disease usually affects both stiffle joints. 

 

Q:  Are there things that owners can do to prevent rupture?  How about preventing rupture in the 

second leg during the recovery period? 

A:  As the disease mechanism for cruciate disease is not fully understood, the answer to this question is 

not known.  The only specific recommendation to an owner at present is do not let your dog become 

overweight, and if the dog is overweight, place the dog on a weight reduction diet until the body 

weight is normal. 
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Ongoing Studies: (Not funded or supported by the GPCA) 

 

 “The Study of the Genetics of Cranial Cruciate Ligament Disease in the Dog” 

   Researcher: Max Rothchild, PhD (Iowa State University) 

 

This study’s focus is on the hereditary probability of CCL disease.  “When a disease is seen with 

increasing frequency in particular breeds of dogs, this supports the probability that a disease, in this 

case CCLD, is hereditary.” 


