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Effects of the methane treatment on the early morphological and functional consequences of the experimental mesenteric ischemia and reperfusion 

Introduction: Previously we have demonstrated that exogenous methane (CH4) reduces the biochemical consequences of the inflammatory response during experimental ischemia and reperfusion (I/R; Boros et al., Crit Care Med 2012). However the effects of CH4 administration on I/R-caused early mucosal damage in the small intestine are unknown, thus our goal was to investigate the structural and functional changes of the mucosa after mesenteric ischemia with or without CH4 treatments during reperfusion.
Methods: We have monitored the effects of a 45-min ischemia followed by 1 hr of reperfusion in anesthetized rats. Control, I/R and I/R with methane treatment (I/R+Met) groups were used (n=9 each); in I/R+Met animals artificial air containing 2.5% CH4 was administered in the last 5 min of ischemia and for 10 min during reperfusion. We have analysed the dynamics of morphological changes of the mucosa with in vivo fluorescent confocal laser scanning endomicroscopy (FIVE-1, OptiScan, Australia) with iv fluorescein, FITC-dextran and topical acriflavine staining. Functional changes were evaluated by intraluminal fluorescent dextran, to quantify epithelial permeability (EP) and with iv administered Evans blue to measure the vascular permeability (VP) indices.
Results: Increased epithelial shedding was observed in the I/R group with a 50-fold increase of the EP index (I/R: M=53.9 p25=49.4 p75=88.0 vs control: M=0.9 p25=0.7 p75=1.1) and elevated VP index (I/R: M=0.34, p25=0.2 p75=0.48 vs control: M=0.09 p25=0.07 p75=0.11) compared to the control group. The CH4 treatment prevented the loss of the epithelium and significantly decreased the EP (I/R+Met: M=13.1 p25=11.0 p75=16.0) and VP indices, respectively (I/R+Met: M=0.13 p25=0.11 p75=0.15).
Conclusion: Normoxic CH4 inhalation prevents reperfusion damage of the small intestinal epithelium, as confirmed by the decreased epithelial and vascular permeability indices.
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