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Effects of Propionate on Pyruvate Dehydrogenase and 
Anaplerotic Flux in Mouse Hearts
Merritt, M.E. and Ragavan, M. (U. of Florida, Biochemistry & Molecular Biology)
Introduction

Left ventricular hypertrophy has been shown to be associated with changes in substrate utilization in the heart. Hyperpolarized carbon-13 is now emerging as a technique for imaging the heart (1). The R21 that funds this research postulates that propionate can be used to modulate carbohydrate oxidation in the heart.
Experimental
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Mouse hearts were perfused in Langendorff mode and metabolites extracted using perchloric acid extraction. The perfusate included [U-13C]fatty acids and [1,6-13C2]glucose. The extracts were reconstituted in a D2O based buffer and 1H and 13C NMR spectra were measured on either a 600 MHz Bruker NMR spectrometer equipped 10 mm cryoprobe (UTSW, Dallas; Bruker Biospin, MA) or a 600 MHz NHMFL provided 1.5 mm HTS probe (AMRIS, U. of F, Gainesville). Relative peak areas were obtained by peak fitting using ACD NMR processor (ACD Labs, Canada) and fitted to a model using tcaCALC.

Results and Discussion


NMR spectra of the PCA extracts of the hearts illustrate the changes in the labeling of the TCA cycle intermediate fumarate heart when exposed to propionate (Figure 1). The addition of propionate did not significantly modulate TCA cycle turnover (Figure 2a,b) but it significantly increased glucose oxidation (Figure 2c) and anaplerotic flux (Figure 2d). The preservation of the same TCA cycle turnover rates even in the presence of 6 mM propionate suggests that it can safely be used to modulate PDH flux in an in vivo setting. The incredible sensitivity of the HTS probe provided by the NHMFL made observation of the carbon-13 spectra of Figure 1 straightforward. Ongoing experiments will include in situ observation of metabolism using hyperpolarized [1-13C]pyruvate using the perfused mouse heart as a model.  
Conclusions

These results suggest that propionate triggers an increase in PDH flux in addition to serving as an anaplerotic substrate. The increase in PDH flux triggered by the presence of propionate can be exploited image changes in metabolism associated with heart failure with increased biological sensitivity.
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�Figure 1. Carbon-13 spectra of fumarate as a function of propionate concentration in the perfused mouse heart. 
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Figure 2. Estimates of a) TCA cycle turnover, b) O2 consumption, c) glucose oxidation, and d) anaplerosis as a function of propionate concentration.
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