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OXIDOREDUCTASE ACTIVITY OF MACROPHAGE MIGRATION INHIBITORY FACTOR PROVIDES CARDIOPROTECTION IN ISCHEMIA/REPERFUSION 
K. Koga, A. Kenessey, S.R. Powell, E.J. Miller, K. Ojamaa

The Feinstein Institute for Medical Research, Manhasset, NY, USA
Macrophage migration inhibitory factor (MIF) is a pleiotropic protein that exhibits pro-inflammatory activity in many disease states, but it also has an intrinsic oxidoreductase activity that we hypothesized may be cardioprotective in ischemia/reperfusion (I/R) injury.  I/R was induced in 10 wk old male wildtype (WT) and MIF-deficient mice (mif-/) (C57Bl/6) by coronary artery occlusion for 15 min. followed by reperfusion. Infarct area (INF) and area at risk (AAR) were measured by TTC and Evans blue staining.  Oxidative stress in the AAR was determined by glutathione ratio (GSH/GSSG), aconitase activity, protein carbonylation, and mitochondrial cytochrome c release.  Dichlorofluorescin (DCF) assay was used to quantify ROS generation in response to hydrogen peroxide treatment of cultured cardiac fibroblasts isolated from WT and mif-/- mice.  Infarct size (INF/AAR) was significantly larger in mif-/- than WT hearts at 4 hrs and 24 hrs after I/R (21.1 ± 6.0% vs. 8.4 ± 2.6%, p< 0.05; n=8-10).  Tissue GSH/GSSG ratios were 5–fold lower (p< 0.001; n=3/group) in the mif-/- hearts, tissue aconitase activity, protein oxidation and mitochondrial cytochrome c release were all significantly higher in  mif-/- than WT hearts suggesting a higher oxidative environment.  In cultured cells, ROS production in response to oxidative stress was significantly higher in mif-/- cardiac fibroblasts than WT (2.71 ± 0.18 vs. 1.66 ± 0.13 -fold untreated, p< 0.001).  These data represent the first in vivo evidence for a cardioprotective role of the oxidoreductase activity of MIF in the ischemic heart. 

