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An infected knee: The oldest pathological
record reported in lagomorphs

Reading the life-history of organisms in their bones and teeth is the main

task of vertebrate palaeontologists. Bone remains of extinct species do

not  only  evidence about  who (taxonomy)  or  how (morphometry)  they

were, but also about the diseases they underwent (palaeopathology). In

this way, signs and abnormal structures that can be related directly to

pathologies observed in living species are sometimes found in fossilized

bones. The present study addresses the oldest known pathology in a

species  of  lagomorph  -an  ochotonid  (Order  Lagomorpha,  Family

Ochotonidae, commonly known as pikas)-, an advance that enriches and

tracks the history of the diseases of the planet.
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Studying these palaeopathologies allows to advance in the knowledge of extinct species, giving

new insights about their immunology, physiology, ethology or relationships with the ecosystems.
Moreover, their descriptions also provide new opportunities to explore the history and evolution

of diseases in our planet.

In  a  study  recently  published  in  the  journal  Comptes  Rendus  Palevol,  researchers  of  the
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Universitat Autònoma de Barcelona have collaborated with Spanish and European researchers
describing  the  oldest  palaeopathology  reported  in  a  lagomorph  species  (mammal  group

including rabbits, hares and pikas), being the first one documented in a continental species. The
abnormality  is  located in the upper  (proximal)  part  of  a  tibiofibula  (bone homologous to  the

human shinbone and calf bone). This bone has been found at Goldberg site (~ 14 million years
ago,  middle  Miocene;  Bavaria,  Germany)  and  is  housed  in  the  mammal  collection  of  the

Bayerische Staatssammlung für Paläontologie und Geologie (Munich,  Germany).  In  order  to
provide  a  detailed  diagnosis  of  the  pathology,  the  researchers  performed  an  X-ray

microtomography looking for the presence of microstructural changes in the bone. The resulting
images  allowed  to  observe  both  destruction  and  growth  of  new  bone  tissue,  processes

associated to two different pathological conditions: infections and neoplasias.

Paleopathological  tibiofibula  of  ochotonid  (1966XXXIV  3340)  housed  at  the  mammalian

collection of the Bayerische Staatssammlung für Paläontologie und Geologie. A. Complete bone.
B. Paleopathological details. Scale= 1 cm. (Blanca Moncunill-Solé, CC BY-NC-ND 4.0).

However, the shape, emplacement and structure, as well as information about the incidence of

such diseases in living rabbits, allow the researchers to conclude that the lagomorph bore an
infection in  the knee  joint  (septic  arthritis).  The origin of  the  pathology  may be  in  a  violent

mechanism, such as a bite. Bites may be caused by other individuals of the same species or by
predators.  The extensive  bone destruction points  to  a  severe  impact  of  the infection  in  the

individual, perhaps endangering some vital activities as feeding or locomotion. Furthermore, in
the event of haematogenous spread to other parts of the body, it might have caused a systemic

collapse. Taking in mind the pathology and the fossiliferous context, the researchers concluded
that the death of the individual was consequence of a predator, since the Goldberg site formed

after the accumulation of pellets (regurgitated balls of non-digested materials) of birds of prey.
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