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Mechanisms of action of hyaluronic acid
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Intra-articular injections of hyaluronic acid (HA) are increasingly accepted as therapy for knee
osteoarthritis. HA is a high molecular weight glycosaminoglycan (2.4 x 106 Da) in normal knee, where it
is responsible for viscoelastic properties of the synovial fluid. In osteoarthritic knee its concentration
and its molecular weight are reduced, which may impair the viscoelastic protection of articular
surfaces. On the other hand, HA is synthesized by the chondrocyte and plays a major role in the
extra-cellular matrix architecture, where it links agrecans to form huge macromolecular complexes. HA
binds to numerous cells through specific transmembrane receptors (the CD-44 receptors) and thus
participates to the cartilage homeostasis.

The exact mechanism by which HA produces clinical improvement still remains to be elucidated. Once
injected into the joint, HA half-life is very short (12-17 h) though its clinical effect lasts several months.
This paradox may be explained by cellular effects of HA on the extra-cellular matrix, immune system
and by its anti-inflammatory properties. Therefore the concept of viscosupplementation has evolved in
a more complex concept of action named viscoinduction. Thus, it has been demonstrated in in vitro
studies that exogenous HA can increase the production of HA by synoviocytes in an autocrine fashion.
On chondrocytes HA exerts anabolic effects and can prevent the deleterious effect of IL-1 b on PG
depletion and on production of pro-inflammatory mediators such as free radicals and NO. HA also
demonstrates an anti-apoptotic effect in vitro on Fas-induced apoptosis of chondrocytes and can
counteract the deleterious effects of fragments of fibronectin.

Those in vitro studies have been substantiating in in vivo experimental animal models of cartilage injury
or osteoarthritis. The majority of the studies show that HA can exert preventive and therapeutic effects
on cartilage damage as well as reducing MMPs activity, number of apoptotic cells and in situ production
of NO. Few negative studies showing deleterious effects of HA may be related to the time of i.a
injection and to an analgesic effect leading to overuse of the joint. HA is also known to reduce pain
due to a reduction of nociception and sensorial response. Taken together these experimental studies
suggest a chondroprotective action of HA which needs to be confirmed in clinical practice.

In human practice it has been shown that repeated i.a injections of HA lead to an increased concentration
of synovial HA, suggesting an autocrine production and/or an effect on cartilage homeostasis.

HA is a promising molecule with numerous cellular effects and potential tissue reparative properties.



