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Monocytes induce hyaluronan synthase 2 and intercellular adhesion molecule 1 in fibroblasts.

Milne, J, Chaudhri, S, Meran, S, Phillips, A, Steadman, R
Institute of Nephrology, School of Medicine and Cardiff Institute of Tissue Engineering and Repair, Cardiff University

Leukocyte infiltration of the cortico-interstitium is characteristic of many forms of progressive renal disease. The principal adhesion molecule expressed on resident interstitial cells, such as fibroblasts, is intercellular adhesion molecule–1 (ICAM-1). ICAM-1 is an inducible transmembrane receptor, which forms the counter-receptor for the leukocyte beta2 integrins. Previous work demonstrated that ICAM-1–dependent activation of fibroblasts by leukocytes induced the de novo synthesis of ICAM-1 itself and of chemokines.  This suggested a positive pro-inflammatory feedback loop that could contribute to chronic inflammation in the interstitium.  The present study set out to examine whether there was also a pro-fibrotic component to this activation that affected the fibroblast phenotype.

Incubating primary human fibroblasts with U937 monocytes induced the mRNA for ICAM-1 and for the pro-fibrotic isoform of hyaluronan synthase,HAS2. Co-incubation did not, however, induce the myofibroblast marker,-smooth muscle actin.  Since HAS2 is an enzyme whose expression is essential for full myofibroblastic differentiation, we next examined its potential for induction by U937 monocytes in fibroblasts compared to myofibroblasts that had been previously differentiated by transforming growth factor (TGF)-beta1. HAS2 and ICAM-1 expression were induced in both fibroblasts and myofibroblasts, with levels consistently 30 to 50% higher in myofibroblasts.  HAS2 activity and HA synthesis are essential for the assembly of the HA pericellular matrix that surrounds fibroblasts.  Removal of this coat with hyaluronidase enhanced the subsequent increase in HAS2 and ICAM-1, triggered by U937 monocytes, suggesting that the presence of HA around the cells had been a barrier to fibroblast interaction with inflammatory cells. 

These results emphasise the importance of HA and its inducible synthase (HAS2) in controlling interactions with inflammatory cells.  They also highlight a role for HA that is distinct and different to that pro-fibrotic role described previously and suggest that examining the mechanisms underlying this may shed light on therapies to target separately inflammation or fibrosis.

