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[ Abstract] Objective This study investigated whether stromal cell-derived factor-1 (SDF-1) pretreatment could
enhance both homing and immunomodulatory capacities of bone marrow mesenchymal stem cells (BMSCs) by
upregulating C-X-C chemokine receptor type 4 (CXCR4) expression, thereby improving the therapeutic efficacy for
ulcerative colitis (UC) . Methods BMSCs were isolated, cultured, and identified from BALB/c mice. In vitro, BMSCs
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were treated with different concentrations of SDF-1 (0—200 ng/mL). Cell migration ability and CXCR4 expression level
were assessed by Transwell assay and flow cytometry, respectively. BMSCs pretreated with SDF-1 or the CXCR4 antagonist
AMD?3100 were co-cultured with mouse splenocytes to induce tolerogenic dendritic cells (Tol-DCs), M2 macrophages, and
regulatory T cells (Tregs). In vivo, an acute UC mouse model was established using dextran sulfate sodium (DSS). Mice
were randomly divided into control, DSS, DSS+BMSCs, DSS+SDF-1-BMSCs, and DSS+AMD3100-BMSCs groups, and
received corresponding cell infusions via the tail vein. Disease activity index (DAI), colon length, and histopathological
changes were evaluated. Inflammatory cytokine levels in intestinal tissue and serum were measured. The proportions of Tol-
DCs, M2 macrophages, and Tregs in the spleen were detected by flow cytometry. CM-Dil labeling was used to observe
BMSCs homing to the colon. Results SDF-1 promoted BMSC migration and upregulated CXCR4 expression in a
concentration-dependent manner, with the optimal effect at 100 ng/mL (P<0.001). SDF-1 pretreatment significantly
enhanced the ability of BMSCs to induce splenocyte differentiation into Tol-DCs, M2 macrophages, and Tregs, which was
reversed by AMD3100. In in vivo experiments, compared with the DSS group, the weight loss, DAI score, and colon
shortening in mice belonging to the BMSCs group and the SDF-1-BMSCs group were significantly improved. On the 10th
day after model establishment, the DAI score of mice in the SDF-1-BMSCs group was significantly lower than that of those
in the regular BMSCs group (1.42+0.08 versus 1.92+0.08, P<0.01); moreover, the length of their colon recovered more
significantly than in the regular BMSCs group (8.80+£0.27 cm versus 8.04+0.32 c¢cm, P<0.01). The improvement effects
observed in the AMD3100-BMSCs group, on the other hand, were significantly reduced. The levels of pro-inflammatory
cytokines (TNF-a, IL-6) in intestinal tissue and serum were lower, while those of anti-inflammatory cytokines (IL-4, IL-10)
were higher in the SDF-1-BMSCs group than in the BMSCs group (all P<0.01). Moreover, the proportions of Tol-DCs, M2
macrophages, and Tregs in the spleen were further increased, and the number of CM-Dil-labeled BMSCs homing to the
colon was significantly higher in the SDF-1-BMSCs group. All these enhancing effects were largely abolished by AMD3100
intervention. Conclusion SDF-1 pretreatment enhances both the homing ability to the inflamed colon and the systemic
immunomodulatory function of BMSCs by upregulating CXCR4 expression, thereby significantly improving the therapeutic
efficacy in experimental UC.

[ Keywords 1 Ulcerative colitis; Mesenchymal stem cells; Stromal cell-derived factor-1; Homing; Immuno-

modulation
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