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Non Obese Diabetic Mice Exhibit Reduced Clearance of Apoptotic Cells In Vivo
KAN Houlberg1, S Watson1, T Kipari1, JF Cailhier2, S Clay1 and J Hughes1
1MRC Centre Inflammation Research, Queens Medical Research Institute, 47 Little France Crescent, Edinburgh, EH16 4TJ, United Kingdom and 2Centre Hospitalier de l'Universite de Montreal, Montreal, Canada

Macrophages (Mφ) are implicated in the pathogenesis of diabetes and diabetic nephropathy whilst defective clearance of apoptotic cells (AC) in the pancreas is associated with the subsequent development of diabetes in NOD mice (Trudeau et al, Diabetes 2000). NOD mice exhibit reduced phagocytosis of AC by NOD resident peritoneal Mφ in vitro compared to C57BL/6 Mφ (O Brien et al, Diabetes 2002) but there is no data regarding AC clearance by NOD Mφ in vivo. In this study we have examined the clearance of AC cells in vivo in NOD mice. 

Apoptotic CM green labeled murine thymocytes (>75% apoptosis) were used in all assays. We confirmed reduced AC ingestion in vitro by peritoneal Mφ from NOD mice compared to C57BL/6 mice (33.9±1.8% phagocytosis vs 54.5± 5.4%; NOD vs C57BL/6; p<0.01). Importantly, phagocytosis of latex beads was comparable between NOD and C57BL/6 Mφ (39.3±1.2% phagocytosis vs 36.8±3.0%; NOD vs C57BL/6; ns) indicating a specific defect in AC phagocytosis by NOD Mφ. We then used a robust peritoneal assay of AC clearance in vivo (Taylor et al, J Exp Med 2000) involving the intraperitoneal injection of 5x106 AC followed by peritoneal lavage with ice-cold PBS immediately after AC administration and at time points up to 30 mins (8 mice per group). Recovered cells were stained for the Mφ marker F4/80 and AC and Mφ numbers quantified by flow cytometry. 

Interpretation of data was complicated by the fact that NOD mice exhibited an increased number of resident peritoneal Mφ (1.94±0.14 x 106 vs 1.12±0.09 x 106; NOD vs C57BL/6; p<0.005). Although the loss of free AC was comparable between groups (1.00±0.26 x 106 vs 1.32±0.16 x 106; NOD vs C57BL/6; ns), mathematical modeling indicated that the peritoneal Mφ of NOD mice were 2 fold less efficient at clearing AC compared to C57BL/6 Mφ.

Flow cytometric assessment of cell surface receptors involved in AC clearance by Mφ demonstrated reduced CD14 expression on NOD Mφ (mean fluorescent intensity 18.0±0.7 vs 14.2±0.7; NOD vs C57BL/6; p<0.01) but no reduction in class A scavenger receptor, αvor β3 integrin expression.

This is the first study to demonstrate reduced AC phagocytosis by NOD Mφ in vivo with preliminary data indicating a potential role for CD14. It is probable this has a role in the aetiology of type 1 diabetes in NOD mice.
