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What can we learn about joint degeneration from
rare and orphan diseases?
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William Harvey, the great English physician of the 17th
century, observed “Nature is nowhere accustomed more
openly to display her secret mysteries than in cases
where she shows tracings of her workings apart from the
beaten paths; nor is there any better way to advance the
proper practice of medicine than to give our minds to
the discovery of the usual law of nature, by careful inves-
tigation of cases of rarer forms of disease”[1]. The history
of medical science has proven Harvey correct; studying
severe phenotypes of rare diseases has helped elucidate
pathophysiological mechanisms of more common disor-
ders and led to the identification of new biomarkers and
therapeutic targets [2]. For example the development of
bisphosphonates, the most successful class of bone active
agent, owes a debt to research on hypophosphatasia. More
recent research on rare bone syndromes has helped iden-
tify new targets to inhibit bone resorption and stimulate
bone formation including cathepsin K and sclerostin.
Drugs against both these targets are now in clinical trials.
Osteoarthritis (OA) is a major cause of morbidity and dis-
ability. It is also the only major musculoskeletal disorder
for which there are no effective therapies, other than pain
relief and eventual joint replacement. Recent studies on
rare cartilage syndromes have identified some potential
therapeutic target including GDF5 and lubricin.
Research from our laboratory has focussed on the early

onset, aggressive joint destruction which occurs in the
osteoarthropathy of the rare disease alkaptonuria (AKU).
AKU is a single gene defect in tyrosine metabolism, which
is characterised by ochronosis, the deposition of pigmen-
ted polymers in connective tissues particularly cartilage.
Studying tissue samples from AKU patients and from
AKU mouse models has revealed significant parallels with
the pathophysiology of OA. We have discovered several
previously unidentified microanatomical changes in AKU

joints which were subsequently recognised in joint
degeneration associated with OA and ageing. Of these
the most significant are high density mineralised protru-
sions (HDMPs). These novel micoanatomical structures
arise via the extrusion of a mineralisable matrix through
cracks in the subchondral plate. Formation of HDMPS
constitutes a previously unrecognised mechanism of
joint destruction [3].
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