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Plasma hyaluronic acid is increased in peripheral arterial disease
and altered by fish oil supplementation
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Hyaluroinic acid (HA) is an intra-cellular matrix polymer whose main functions are structural and the maintenance of tissue hydration.
The catabolism of the HA polymer to smaller subunits is initiated in membrane lipid rafts and is dependent on CD44(1). These smaller
subunits are released into circulation and are thought to be proinflammatory as plasma levels increase in acute inflammatory conditions
such as septicaemia(1). Plasma HA levels are also a strong indicator of severe liver fibrosis as fibrotic cytokines such as TGF and FGF
enhance HA catabolism(2).

We hypothesised that circulating HA levels would be increased in peripheral arterial disease (PAD) as this disease it is known to have
both fibrotic and inflammatory components. Furthermore, as fish oil supplementation has been shown to reduce inflammation and
monocyte CD44 expression(3), we investigated the effect of supplementation of 1.7 g EPA+DHA per day for 12 weeks on plasma HA
levels in 72 PAD patients.

In 83 healthy controls, we found plasma HA levels to be low (mean 1.54 ng/ml�1.35), whereas in 72 PAD patients plasma HA levels
were much higher (mean 19.75 ng/ml�3.76) (P<0.001). Following fish oil supplementation in the PAD group plasma HA levels
increased (mean 27.03 ng/ml�5.64) (P = 0.02).

One possible mechanism for these findings is that fish oil has previously been shown to increase expression of a splice variant form of
CD44, CD44v3, on PAD monocytes(3). CD44v3 can bind fibrotic cytokines such as TGF and FGF, and may increase their potency leading
to increased fibrosis and stabilisation of atherosclerotic plaques(4).

Another explanation is that increased circulating HA levels are often seen in high-volume blood loss and thought to act as a intra-
vascular volume expander, so preventing circulatory collapse. In vascular compromised individuals, increased levels of HA may enhance
circulatory competence which we have previously demonstrated for fish oil supplementation in PAD(5).
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