Internship offer
M2 Musculo-Skeletal system, Locomotion, Exercise (MuSKLE)

Title of the Internship: Phenotype of canine chondrocytes across age and condition of hip and stifle joints

Laboratory (name, n°, website): Laboratory of biomechanics an impact mechanics (LBMC, UMR_T9406),
https://lbmc.univ-gustave-eiffel.fr/en/

Research team (name, website): « Maintaining good health » theme, https://lbmc.univ-gustave-
eiffel.fr/en/recherche-1/translate-to-english-themes-de-recherches/translate-to-english-maintenir-le-corps-en-

bonne-sante

Supervisor to contact (name, email address): Noémie Petitjean, noemie.petitiean@univ-lyon1.fr

Project description including a short introduction, aim/objectives and methods/approach to be used

10 million French people are affected by osteoarthritis, 65% of whom are over 65 (“Arthrose - Inserm, La
science pour la santé,”). While the World Health Organization recommends lifelong physical activity and limiting
sedentary lifestyles, it is not yet clear what the recommended intensity and regularity of physical activity should be
in relation to age. In particular, movement should be maintained as much as possible, even when joints are affected
by osteoarthritis (Holden et al., 2021). In this context, it is necessary to better understand the state of articular
cartilage cells, the chondrocytes, throughout life, since it is these cells that create the balance between degradation
and synthesis of the extracellular matrix. To do so, they are able to respond to biological, biochemical and
biomechanical signals. However, the question arises as to whether these properties are modified or altered with
ageing or the development of osteoarthritis.

As part of a recent collaboration between the Lyon Veterinary School, VetAgro Sup with Dr Samuel Buff,
and the LBMC, a collection of canine articular tissues has been set up for the multidisciplinary and multiparametric
study of articular cartilage and its environment during aging and the development of osteoarthritis. Osteoarthritis
is a major issue in veterinary medicine, as 20% of dogs over one year of age suffer from osteoarthritis, and
treatments are similar to those used in humans. In addition, many similarities have been noted in terms of the
animal's lifestyle, the development of the pathology and the genes involved in comparison with humans.

The aim of this internship is therefore to assess the phenotype of chondrocytes during aging and the
development of osteoarthritis in dogs.

As a first step with the collaboration between VetAgro Sup and LBMC, joint tissues from the hip and stifle
(knee) will be harvested post-mortem from 20-40 kg dogs of different ages with healthy joints or at an early stage
of osteoarthritis, while samples of osteoarthritic femoral heads will be obtained following hip replacement surgery
by Dr. Thibaut Cachon. Chondrocytes will be isolated from cartilage for analysis. The expression of various genes
can be assessed to investigate chondrocyte differentiation (catabolism, anabolism, dedifferentiation or osteocyte
differentiation), quiescence, senescence or even death, as well as markers of tissue inflammation (Hojo and Ohba,
2019). Membrane markers could be used to assess chondrocyte membrane fluidity, a property linked to the
mechanical properties of these cells, as well as membrane peroxidation, which could be a marker of tissue ageing
(Tiku et al., 2000). This characterization of chondrocytes will lay the groundwork for analysis of their response to
mechanical stimuli. Moreover, these results could help us to identify the different mechanisms that can lead to
osteoarthritis with age.
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Skills required: knowledge in cell and molecular biology, motivation.



