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ABSTRACT 

The effect of early moderate exercise on articular cartilage and subchondral bone were 

investigated by comparing two groups of age and sex matched, pasture reared, 1 8  month old (± 
one month) Thoroughbred horses. The treatment group (n=6, 3 colts, 3 fil l ies)  were exercised 

five days per week from I 0 days of age on a purpose-built grass racetrack. The control group 

were managed ident ical ly but did not participate in an exercise programme. 

Articular cartilage samples were taken from all horses, from the palmar and dorsal regions of 

the left and right distal third metacarpal bones (Mc3) and the palmar region of the left third 

metatarsal bone (Mt3). The sites were selected from regions that sustain h igh (palmar region) 

and low (dorsal region) load during exercise. The fresh articular cartilage samples were 

incubated with fluorescent stains (calcein-AM and propidium iodide) and examined under 

confocal laser scanning microscopy to assess chondrocyte viabi lity . The number of viable and 

dead chondrocytes at each site was determined based on the fluorescent staining characteristics. 

The subchondral epiphyseal bone mineral density adjacent to the articular cartilage sample sites 

was measured using computed tomography data from regions of interest wh ich were 2mm 

proximal to the interface of calcified cartilage and subchondral bone. 

There was a 1 4% greater percentage of viable chondrocytes in the exercised horses (p=O .OO l ), 

and a 34% greater percentage of viable chondrocytes at the control palmar regions compared to 

control dorsal regions (p=O.OO l ) . One exercised horse and five control horses had subtle 

macroscopic features consistent with osteoarthritis (OA) in the metacarpo(tarso)-phalangeal 

joints. Variation in chondrocyte viability was less in palmar and dorsal sites from exercised 

animals, and palmar sites from control animals. An association between percentage of dead 

chondrocytes and sc lerosis of the subchondral bone (SCB) could not be identified. Lower 

chondrocyte viabil ity occurred independently of SCB sclerosis. The sequence of initiating 

events leading to reduced articular cartilage viabi l ity appeared to be unassociated with SCB 

sclerosis at  the sites of distal Mc3/Mt3 under the moderate exerc ise regimen imposed. 

The effect of early exercise on the articular cartilage and SCB of young Thoroughbred horses 

has been further elucidated. Early exerc ise appeared to have beneficial effect on the viabi l ity of 

the articular cartilage sampled in this group of horses. The abnormalities detected may have 

been the earl iest stages of idiopathic OA, but the relative and temporal i nvolvements of articular 

cartilage and SCB remain undefined. 




