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Biomarker Discovery and Metabolic Profiling in Plasma for Non-Alcoholic Steatohepatitis
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Introduction
	The hepatic tri-carboxylic acid (TCA) cycle is central to integrating macronutrient metabolism, and is closely coupled to cellular respiration, free radical generation and inflammation. Oxidative flux through the TCA cycle is induced during hepatic insulin resistance, in mice and humans with simple steatosis, reflecting early compensatory remodeling of mitochondrial energetics. We hypothesize that upregulated antioxidant mechanisms will attenuate mitochondrial oxidative flux and gluconeogenesis, imparting resistance to the development of non-alcoholic steatohepatitis (NASH).  

Experimental Protocol
A polymorphism in the mitochondrial encoded NADH dehydrogenase subunit 2 (mt-Nd2A) lowers the genetic risk for T2DM in humans. A novel mouse model with the polymorphism in mt-Nd2A allele displays strong resistance to inflammation and onset of T2DM (1).  We challenged this mouse model with high fructose + high trans-fat diet for 16-weeks.  We determined in vivo hepatic mitochondrial fluxes by infusion of stable isotopes via the chronic indwelling jugular vein catheter in conscious unrestrained mice (2). On the morning of the infusion, a cocktail of [13C3]propionate and [3,4-13C2]glucose were infused into the mice for 90 min to determine TCA cycle activity and endogenous glucose production respectively (2). Upon completion of the infusion, blood was collected by exsanguination under anesthesia and processed for NMR isotopomer analysis of mono acetone glucose as described earlier (2). The samples were run on the 1.5mm probe at the AMRIS facility at UF operating at 14.1T optimized for 13C detection (3). The isotpomer analysis of the multiples arising from 13C labeling of carbon-2 of glucose were used to determine direct functional activity of multiple nutrient pathways (2) including a) gluconeogenic flux through TCA cycle, b) mitochondrial anaplerotic flux which drives gluconeogenesis, c) pyruvate cycling. 

Results and Discussion
The mice with mt-Nd2A allele exhibited resistance to TFD induced accumulation of liver triglycerides  (44.4 ± 9.4 vs. 87.8 ± 5.9 mg/liver) when compared to the normal mice challenged with TFD diet.  Hepatic tri-carboxylic acid (TCA) cycle flux and mitochondrial anaplerosis also remained lower in mice with mt-Nd2A allele under TFD feeding. 

Conclusions
[bookmark: _GoBack]The biochemical differences observed between the groups suggests that the protective mt-Nd2a variant prevents onset of hepatic steatosis while decreasing TCA cycle flux, anaplerosis and ROS production in the liver. 
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