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2,4-DNP

Mitochondrial activity may drive 
s teady s tate water exchange (kio) at 

the cell membrane.   
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Steady State Water Exchange
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Contras t enhanced 
T 1 weighted image

Contrast Enhanced Magnetic Resonance 

MultiHance (CA)T 1 weighted image
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kio as a Potential Biomarker

1.) Springer, C. S . Us ing 1H2O MR to Meas ure and Map Sodium Pump Activity in Vivo. J ournal of Magnetic Resonance 2018, 291, 110– 126. 
2.) Zhang, Y.; Poirier-Quinot, M.; Springer, C. S .; Bals chi, J . A. Active Trans -Plasma Membrane Water Cycling in Yeas t Is  Revealed by NMR. Biophys J 2011, 101 (11), 2833– 2842



Methods 
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Results

No DNP + DNP



Conclusion and Future Direction

Other mitochondrial inhibitors  
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