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Abstract 

The World Health Organization designated lidocaine as an essential medicine in healthcare, 

greatly increasing the probability of human exposure.  It has been associated with the ROS 

generation and neurotoxicity.  Physiological and metabolomic alterations, and genetics leading 

to the clinically observed adverse effects have not been temporally characterized.  To study 

alterations that may lead to these undesirable effects, Saccharomyces cerevisiae grown on 

aerobic carbon sources to stationary phase was assessed over 6 hours.  Exposure of an LC50 

dose of lidocaine, increased mitochondrial depolarization and ROS/RNS generation assessed 

using JC-1, ROS/RNS specific probes, and FACS.  Intracellular calcium also increased, 

assessed by ICP-MS.  Measurement of the relative ATP and ADP concentrations indicates an 

initial 3-fold depletion of ATP suggesting an alteration in the ATP:ADP ratio.  At the 6 hour time 

point the lidocaine exposed population contained ATP concentrations roughly 85% that of the (-) 

control suggesting the surviving population adapted its metabolic pathways to, at least partially 

restore cellular bioenergetics.  Metabolite analysis indicates an increase of intermediates in the 

pentose phosphate pathway, the preparatory phase of glycolysis, and NADPH.  Oxidative stress 

produced by lidocaine exposure targets aconitase causing a decrease in its activity.  A decrease 
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