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Musculo-skeletal injury is a common reason for loss of performance in the equine athlete and 

the fetlock is the most common site of joint disease. Morphological changes have been 

observed at sites of fracture initiation in the cannon bone of young Thoroughbred horses, 

even before the beginning of training. This suggests that there may be factors related to early 

bone and joint development that contribute to later musculo-skeletal problems, and that some 

individuals could be inherently predisposed to fracture. The aim of this project is to 

investigate changes in the chemical structure and composition (microstructure) of bone 

during normal growth and development in the young horse, and as a result of disease. The 

microstructure of bone is important t 

o consider, since very minor variations in the bone mineral or collagen at the molecular level 

can change the properties of the whole bone, including its strength and ability to resist 

fracture.  

Microstructure was investigated using Fourier transform infrared spectroscopy (FTIR). This 

technique enables a “molecular fingerprint” of the sample to be obtained in the form of an 

FTIR spectrum. Samples were taken from nine horses at the specific sites of the cannon bone 

associated with morphological abnormalities. The animals consisted of four apparently 

normal newborn foals, four apparently normal 5-month-old foals and one 3-year-old horse 

with known morphological abnormalities. Samples were cut from whole bones using a 

diamond saw, dehydrated in ethanol and embedded in a polymer resin, before the surface of 

each sample was carefully polished for subsequent FTIR analysis. Multiple sampling sites 

were chosen in regions of both calcified cartilage and subchondral bone. 

Preliminary findings from the FTIR spectroscopy are summarised in Figs. 1A & 1B below. 

Striking microstructural variations in bone mineral and collagen from samples of the four 

apparently normal 5-month-old foals are illustrated in Fig. 1A. It is not known whether the 

observed differences simply represent normal variations between individuals, or if these 

variations during early growth have implications for bone health in later life. Fig. 1B shows a 

discriminant analysis plot for samples from all nine animals. The samples are clearly 

separated into three distinct groups based on age and health status: discriminant function 1 

separates the newborn animals from the older animals, while discriminant function 2 

separates the apparently normal foals from the abnormal horse. Further work is required to 

identify the nature of these discriminant functions. In the next stage of the project, age-

matched samples and controls will be used to distinguish the microstructural features 

associated with normal ageing from those indicative of bone abnormality.  
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Figure 1A: FTIR spectra illustrating striking variations in the bone microstructure of 4 

apparently normal 5-month-old foals, shown by differences in absorbance values, peak 

shapes (red arrows) and wavenumber shifts (dashed lines).   

Figure 1B: A discriminant analysis plot of 135 FTIR spectra from 9 horses produced three 

groups with distinct differences in bone microstructure (represented by the discriminant 

functions DF1 & DF2) related to age and health status. 
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