Chronic liver disease and cirrhosis were the twelfth leading cause of death in the US, accounting for ~30,000 victims. While orthotopic liver transplantation is a viable treatment option, approximately only 6,000 of 17,000 candidates on the waiting list receive an organ, partially due to the stringent criteria used to determine graft quality. The criteria are based on donor characteristics, such as prolonged warm ischemia times (WIT), donor age, and degree of steatosis, but the cut-offs are fairly arbitrary and many marginal livers that could have been transplanted are unfortunately also discarded. To expand the current donor pool, ex vivo machine perfusion of livers prior to transplantation has been proposed as a platform to metabolically recondition suboptimal grafts.  The process of machine perfusion is also conducive to obtaining more quantitative markers for liver function to determine whether or not the organ is suitable for transplantation. Recently, the use of subnormothermic machine perfusion (SNMP) on rat livers with large WIT has been shown to improve post-transplantation survival [1]. However, the underlying mechanism by which machine perfusion alleviates ischemic injury, and the corresponding metabolic biomarkers that correlate with improved function have not been extensively examined. 
	In this study, we characterize the dynamics of 20 discarded human livers (deemed unsuitable for transplantation) during SNMP by performing a targeted metabolomics analysis on time-course biopsies, collected every hour for 3 hours of perfusion. Approximately 150 intracellular metabolites from primary metabolism and 300 lipid compounds are quantified and mapped to a metabolic network of hepatocyte metabolism. Briefly, we find that TCA cycle intermediates have elevated levels at later time-points during perfusion. Moreover, perfusion appears to improve intracellular ATP levels as well as other redox measures, namely NADPH/NADP and NADH/NAD.  Interestingly, reduced glutathione (GSH) significantly drops during perfusion relative to oxidized glutathione (GSSG), suggesting free radical formation requiring GSH scavenging. We find that the levels of some intracellular metabolites to be strongly correlated to donor characteristics, such as ornithine for WIT and GSH/GSSG for degree of steatosis. In conjunction with metabolic flux data obtained from measuring extracellular metabolite levels in the media, these intracellular metabolomics data provide insight into the dynamics of liver perfusion to determine which metabolic pathways may be up or down-regulated. The results open doors to enable rational design strategies to improve organ recovery during perfusion, and provide novel quantitative markers to assess liver health prior to transplantation. 
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