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Introduction:  Numerous experimental studies have demonstrated that hematopoietic stem cells (HSCs) can migrate to ischemically injured kidney and aid in tissue repair. However, the clinical success of cellular therapy is poor and is partially due to limited HSC recruitment to sites of injury.  A number of factors may influence HSC recruitment including (i) the duration of injury and (ii) pre-treatment of HSCs with potential homing factors released from injured sites.  Therefore, this study aimed to assess the adhesion of naïve and pre-treated HSCs (HPC-7s) to frozen sections of murine ischemia-reperfusion (IR) injured kidneys in vitro using the static Stamper-Woodruff (S-W) adhesion assay.  Furthermore, the molecular events governing the adhesion of HSCs to frozen sections were also determined.  
Methods: The left kidney of anaesthetised (ketamine/xylazine; ip) C57BL/6 mice was subjected to 45 minutes ischemia and subsequently removed following 1 or 2 hrs reperfusion along with the non-injured contralateral (CL) kidney.  The adhesion of fluorescently CFSE-labelled HPC-7 cells to sham, IR injured or CL kidney sections was determined microscopically.  To determine whether pre-treatment with factors released by the injured kidney could enhance adhesion, some HPC-7s were incubated for 5 or 10 min with media conditioned with homogenised IR kidney (IR-CM). To determine the adhesion molecules involved in mediating adhesion, some HPC-7s were pre-treated with an antibody to CD18, CD44 or CD49d (VLA-4).   

Results:  Significant adhesion of HPC-7s to IR (21.5(1.5; p<0.01) and CL (21.5(3.0; p<0.05) kidney was observed after 1 hr reperfusion when compared to shams (12.4(1.9).  Adhesion was significantly greater following 2 hr reperfusion in both IR (44.0(17.0; p<0.05) and CL (48.0(10.5; p<0.01) kidneys compared to adhesion at 1 hr.  HPC-7 pre-treatment with IR-CM for 5 min induced significant adhesion to both sham (18.1±3.04; p<0.05) and IR injured kidney (22.8±3.2; p<0.001) compared to sham-treated cells (9.8±3.1). 10 min ICM pre-treatment further increased HPC-7 adhesion (51.3(10.8; p<0.001) compared to 5 min on IR kidney.   FACS studies confirmed the presence of CD18, CD44 and CD49d on HPC-7 cells. Anti-CD18 pre-treated HPC-7s demonstrated significantly reduced adhesion to IR sections (55% reduction; p<0.001) as well as to CL (72% reduction; p<0.01) and sham kidney sections (66% reduction; p<0.01).  Anti-CD44 pre-treated HPC-7s demonstrated significantly reduced adhesion to IR sections only (41% reduction; p<0.01).  No differences in adhesion were found with anti-CD49d pre-treatment of cells. 
Conclusion: This novel study demonstrates that HSC adhesion following acute renal injury is dependent upon the severity of injury. An important role has been identified for CD18 and CD44 in governing HSC adhesion to renal tissue in vitro. Interestingly, we previously demonstrated that CD49d, but not CD18 or CD44, is critical for HSC recruitment to IR injured liver both in vitro and in vivo. Collectively, these studies suggest site specific homing mechanisms govern HSC recruitment to injury sites.  Furthermore, as yet unidentified factors released during injury can enhance HSC adhesion.  This has important therapeutic implications as approaches that enhance renal homing may improve the clinical outcome of stem cell therapies.  
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