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ABSTRACT

Musculoskeletal conditions and exercise-inducednpulary haemorrhage are commonly
diagnosed in Thoroughbred racehorses worldwide hand serious consequences for
racehorse welfare and the racing economy. Despteasing interest in the study of
genetic susceptibility to disease from the veteyimasearch community as a whole over
past decades, the Thoroughbred has been largelyeidms a study group. The availability
of software capable of complex genetic analysasgusirge, unbalanced pedigrees has
made the study of genetic susceptibility to diseassalistic prospect for veterinary
researchers. This study aimed to complete pretingianalyses of the genetics of a
number of important musculoskeletal conditions, ahelxercise-induced pulmonary
haemorrhage, in two different Thoroughbred popateti Multivariable regression
analyses were performed to identify important esminental risk factors for each
condition in each population, and heritability aysas were conducted. Genetic
correlations between disease conditions were alsstigated. Fracture, tendon injury,
suspensory ligament injury, osteoarthritis and H&listaxis were found to be heritable
traits in the Hong Kong population. Distal limla¢ture, SDFT injury and epistaxis were
also found to be heritable in the UK Thoroughbregdylation. Most heritability estimates
were small or moderate in magnitude. Selectivedirg strategies that identify those
animals with low genetic risk could play a parfuture efforts to reduce the incidence of
these conditions, in conjunction with favourable@iesnmental manipulations based on
research evidence. Due to low heritability, mdghe conditions studied here would
reduce in incidence slowly if selective breedingevenplemented, thus strategic
environmental manipulations would be warranted gémle such longer-term efforts to

provide effective incidence reductions.

A number of conditions were found to be positivggnetically correlated, suggesting that
risk reduction through breeding could reduce thk of multiple diseases concurrently.
For example, fracture and osteoarthritis were fauonioe positively genetically correlated
(0.85 - 0.89) in the Hong Kong racehorse populatidowever, using the Hong Kong
Thoroughbred population dataset, EIPH/epistaxistandon injury were negatively
genetically correlated, which suggests that redaath genetic risk of one of these may
lead to increased genetic risk of the other.



Measures of the durability and performance of racss were investigated to assess
whether they were heritable traits in the UK anahgi&ong racehorse populations, and to
assess their relationship to the disease condisitutied. Selection based on more holistic
measures of horse health and longevity such asécéngth’ could be a more attractive
prospect for stakeholders, as this could foregom#exl to select for many different traits
individually. Career length, number of starts otrex career, and the level of earnings
were all heritable traits in both populations. 3@dolistic traits were found to have
variable relationships with the disease conditstuslied in each population. These
analyses are the first to assess the genetic batitm to risk for many important diseases
in the Thoroughbred. They provide a starting p&iotn which further investigations into
the applicability of genetic manipulations coulélyi realistic and achievable tools for

racing stakeholders to use to ‘improve’ the breefiiture.
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