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Introduction: Pancreatic islet transplantation (PITx) is a promising treatment option for
patients with type 1 diabetes mellitus. Controlling the innate immune response is essential
not only to prevent the rapid destruction of transplanted islets, but also for the long-term
acceptance of allogeneic islet grafts. We have previously demonstrated that the adoptive
transfer of donor antigen-specific immunomodulatory cells (IMCs) could induce tolerance
in recipient patients after living-donor liver transplantation. We hypothesize that the same
beneficial effects could be applied to PITx.

Methods: Based on our clinical trial, IMCs were generated by co-culturing C57BL/6 (H-
2° mouse splenocytes with irradiated BALB/c (H-2% splenocytes in the presence of
anti-CD80/86 monoclonal antibodies (mAbs) . The phenotypes of IMCs were assessed
by flow cytometry. The immunosuppressive effect was evaluated by mixed lymphocyte
reaction (MLR) . C57BL/6 splenocytes were stained with CellTrace Violet (CTV) and
stimulated with irradiated donor (BALB/c) or 3rd party (C3H/Hed, H-2k) splenocytes,
and the proliferation of CTV-labelled cells was measured by flow cytometry. To study
the effect of IMCs over macrophage polarization, RAW264 cells (0.5x106 cells/well)
were cultured with IMCs (1x10° cells/well) and stimulated with lipopolysaccharide (LPS,
100 ng/mL) . The cells and supernatant were collected after 6 hours of stimulation, and
the expressions of M1 and M2 markers were assessed by flow cytometry. The mRNA
expression of pro-inflammatory cytokines was assessed by gPCR. Nitric oxide production
by LPS-stimulated macrophages was also measured as a marker of macrophage
activation using the Griess assay. Isolated pancreatic islets from BALB/c mice (50 islets)
were cultured together with macrophages with or without IMCs, and LPS was added
to the culture to evaluate the IMCs islet-protective effects. Islet count was performed
at 12 hours after culture, and cells were collected to measure the mRNA expression of
pro-inflammatory cytokines. Finally, a separate co-culture model was used to study the
mechanisms behind IMCs anti-inflammatory effects. Transwell inserts with 0.4 um porous
membrane were placed into 12 well-plates. Macrophages were seeded in the lower
chamber, and IMCs were added to the upper chamber. M1 and M2 markers were assessed
by flow cytometry after 6 hours of LPS-stimulation.

Results: During the generation of IMCs, the cell number decreased from 80x106 to
8.8+2.8x10° (mean+SD, n=8) . CD4" and CD8" T cells were increased after culture.
IMCs effectively impeded the proliferative response of C57BL/6 mouse splenocytes
against BALB/c antigen in an IMCs-dose-dependent fashion. The treatment of RAW264
cells with IMCs at the time of LPS stimulation suppressed the expression of M1 marker
CD86. and M2 marker CD163 was increased. M1/M2 ratio was lower in the treatment
group compared to controls. Treatment groups showed a trend toward reduced mRNA
expression of pro-inflammatory cytokines TNF-a and IL-13, but IL-10 expression was not
increased. The addition of IMCs reduced nitric oxide production compared to control
groups. The islet counts in groups treated with IMCs was higher than untreated controls.
CD86 expression was suppressed in the separate culture model, but CD163 was not
increased.

Conclusion: IMCs showed both immunosuppressive and anti-inflammatory properties in
vitro, and islet-protective effects were also observed. The strategy using IMCs may be a
promising therapeutic approach to improve the outcome of PITx
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