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Introduction and Aims: Tubulointerstitial (TI) fibrosis results from increased production and deposition of extracellular matrix (ECM). Metalloproteinases (MMPs) and tissue inhibitors of matrix metalloproteinases (TIMPs) are key regulators of ECM turnover and net deposition. Macrophages (M() may promote fibrosis but they also play an important role in tissue remodelling with M( expression of MMP-13 implicated in the resolution of liver fibrosis. This study examined the MMP/TIMP profile of M( enriched populations from obstructed fibrotic and non-obstructed control murine kidneys.

Methods: Male FVB/N mice underwent unilateral ureteric obstruction (UUO) via a flank incision. Obstructed and non-obstructed control kidneys were harvested at days 7, 14 and 21 days and tissue retrieved. Tissues were immunostained with antibodies to F4/80 (M( marker) and (-smooth muscle actin (SMA, myofibroblast marker) and stained with picrosirius red to assess fibrillar collagen deposition. Results were analysed using computer image analysis. Obstructed and contralateral non-obstructed kidneys were enzymatically dissociated and M(-enriched populations obtained by positive immunobead selection using the M( marker F4/80-APC. RNA was extracted from both the enriched and depleted cell populations using Trizol followed by reverse transcription. Real time PCR (RT-PCR) was undertaken using primers for MMP-2, MMP-9, MMP-12, MMP-13, TIMP-1 and TIMP-2 (all regulated at the transcriptional level). The purity of cell populations was assessed by RT-PCR for various cell markers including F4/80, SMA and E-cadherin.

Results: Progressive tubulointerstital fibrosis was evident over the time course (CON 2.22(0.3 % area; d7 8.45(1.60, d14 19.88(0.73, d21 20.68(2.77: all P<0.05) associated with increased M( infiltration and accumulation of interstitial myofiblasts (p<0.05 at all time points compared to CON). As expected, F4/80 mRNA expression was greatly increased in the positively selected M(-enriched populations with a consistently low level in M(-depleted populations thereby indicating effective M( isolation. The MMP/TIMP mRNA expression profile of M( enriched populations from obstructed kidneys was directly compared to M( enriched populations from the non-obstructed contralateral kidneys with data summarised in the table below.
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M(-enriched populations from injured fibrotic kidneys express a mild increase in MMP-2 mRNA, a marked increase of MMP-9 and MMP-12 mRNA with no increase in MMP-13 mRNA compared to M(-enriched populations from control non-obstructed kidneys. TIMP-1 is progressively upregulated by M(-enriched populations with modest changes in TIMP-2.

Conclusion: These data indicate that M( represent an important source of MMPs and TIMPs in the obstructed kidney. The absence of upregulated MMP-13 expression in this study intriguingly suggests that MMP-13 may be more restricted to M( in a reparative microenvironment. This hypothesis is currently being tested in the model of reversible UUO.


