A physiological drop in pH decreases mitochondrial respiration, and AMPK and Akt signalling,
in L6 myotubes
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Exercise is knan to stimulate mitochondrial biogenesis and to increase mitochondrial function and
content, with proposed benefits for hegléging. Hovever, during high intensity xercise muscle pH can
decrease beto pH 6.8 with a concomitant increase in lactate concentration. Previouslywsedtmvn that this
drop in muscle pH is associated with reducegt@se-induced mitochondrial biogenesis. Additionallye and
others hae down that when this drop in pH is minimised by prior administration of sodium bicarbonate
marlkers of &ercise-induced mitochondrial biogenesis are restored or increased. Qitkehas suggested that
lactate, in addition to being a fuel source, acts as a signalling molecule to affect mitochondrial biogenesis.
Therefore in this study we wished to determine the impact of altering pH and lactate concentration (separately
and together) in L6 myotubes on genes and proteing/rkrio be iwvolved in and regulating mitochondrial
biogenesis and metabolism. Additionallwe examined changes in mitochondrial respiration to these
perturbations. Differentiated L6 myotubes were exposed to normal (pH Waphb7.0) or high pH (pH 8.0)
media with and without 20 mM sodium L-lactate. The pBisvaltered in the media by altering the sodium
bicarbonate content. Cells wengpesed to these media combinations for 1 and 6 hours and then the cells were
hanested for RM and protein. Cell viability and cytotoxicity was measured by trypan blue staining and a
commercial cytotoxicity kit respegtily, and was found not to be fatted by the altered pH and lactate
concentration er the time period examined. Protein phosphorylation and localisation was assessed by western
blotting. In conditions that mimicked high-intensityescisej.e., low pH and additional lactate, Akt (Ser473)
and AMPK (T172) phosphorylation was decreased at 1 h compared to controls. After 6 h Akt and AMPK
phosphorylation had partially returned to normal and the nuclear localisation ACHWas decreased.
Corversely, when the pH s increased both Akt (Ser473) and AMPK (T172) phosphorylation was increased at
1 h whilst nuclear HIAC5 was unchanged. Overall increased lactate tended to decrease the nuclear localisation
of HDACS at 6 h, lut not at 1 h. PGCedlLnuclear localisation did not appear to be altered significantly with an
treatment. W rext investigated the déct of altered pH and lactate on mitochondrial respiration. L6 myotubes
were treated with normal, high andM@H media, with and without lactate, for six hours. ¥heere then
returned to normal media for 16 h before measurements of mitochondrial respiration were emdesitak the
Seahorse XF24 Flux AnalyseExposure to both high and viopH media significantly decreased basal
mitochondrial respiration, ATP turker and maximum mitochondrial respiratory capacitpere was no é&ct
of lactate alone on mitochondrial respirationwieeer, addition of lactate to the ‘high’ and ‘low’ media
appeared to return mitochondrial function to normal or at least blunt the effects of the highpbt. [bhese
data suggest muscle pH affectsvesal metabolic signalling pathays, including those required for
mitochondrial function. Additionallydthough eercise is a potent stimulus for increasing mitochondrial
biogenesis, the associated decrease in muscle pH may impair signalling at the gene andvgrotein le
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