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Non-alcoholic fatty liver disease (NAFLD) 1s a major public 4 a _ a Al == a-netogiutarate This preliminary investigation revealed that:
health 1ssue affecting over 75 million patients and over 70% of 2 3. ?5 2.0+ ~ 45 40- e Diet composition (LF, HF, HC) results 1n significant
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patients that suffer from Type 2 Diabetes Mellitus and obesity.! §, % 1.5- =40 35 changes to organic acid concentrations and production
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Previous research has demonstrated that progression of NAFLD g “l & < 1.0- g . 20 e LF and HC diet groups seem to exhibit robust metabolic
1s accompanied by liver mitochondria adaptation and eventual = E 0.5- = activity compared to HF diet counterparts
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dysfunction as they fail to respond to the influx of free fatty 00 = 301 25-
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The aim of this study was to elucidate the effects of high QS YV Fed Fasted Fed Fasted for this study are integral to the TCA cycle, and thus, changes 1n
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carbohydrate supplementation on mitochondrial metabolism of = L C. Succinate D. Fumarate E. Malate concentrations or production of these molecules are likely to be
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hepatocytes utilizing a metabolomics centered approach. Data =9 HC i — - indicative of TCA cycle alterations. Figure 1 suggests various
- = changes, however, these concentrations are in whole liver tissue
obtained through gas chromatography mass spectrometry Figure 1: Concentrations of select organic acids and amino acids in fed and fasted liver tissue. Concentrations S 6.0 17 5. 14- 55 ’, : :
(GC /MS) suggest that LF and HC fed animals exhibit higher are graphed as fold change (arbitrary units) relative to LF fed mice. Superscripts indicate p < 0.05. ‘a’ - LF vs. c a ' and many metabolic pathways may be involved. Flgure 2 and 3
HF ‘b’— LF vs. H ‘c’— HF vs. HC. ) ' ' 1 :
mitochondrial activity compared to their HF counterparts. : e - £ 451 a 15.04 12- suggest that HC mitochondrial activity may be upregulated n
Short-term increased mitochondrial activity suggests an e Significant alteration in concentrations of several amino acids and organic acids ﬁ G - e comparison to HF counterparts, in both fed and fasted (metabolic
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increased robust metabolic response, however, long-term effects in both HF and HC diet groups T stress) conditions. In fact, HC activity seems to be “rescued™ to
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may be detrimental to metabolic flexibility through increased  Amino acids and organic acids significantly altered differ between fed and fasted Fed Fasted Fed Fasted Fed Fasted the leve.ls of the LF control, and even b.eyond. W.hﬂe thls. .
production of reactive oxygen species (ROS). While the groups (Citrate and a-Ketoglutarate in fed, Malate and Fumarate 1n fasted) o LF OHF -A HCH adaptation seems.to s.uggest a robust mitochondrial reaction, it
comprehensive effects of high carbohydrate supplementation on e Various statistically significant changes between diet groups, however changes do may be maladaptive 1n the long-term. High mitochondrial
. . . . . not seem to follow a discernable pattern Figure 3: Organic acid enrichments of fed and fasted isolated mitochondria following activity mav point to decreased reculation of the TCA cvcle and
metabolism are still under investigation, these results suggest P 10 min. incubation in *C pyruvate. Enrichment was measured as summation of M+1, . ymayp . . & / . Y
that diets high in carbohydrates may lead to exacerbation of M+2, and M+3 isotopomers of each organic acid after normalization for natural increased ROS production, which can lead fo diseased states.
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