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are being investigated as potential targets for diagnosis and therapy of these and other disorders. Glucose and al-
anine produce pyruvate which is reduced to lactate by lactate dehydrogenase in the cytoplasm without oxygen
consumption. Lactate removal takes place via its oxidation to pyruvate by lactate dehydrogenase. Pyruvate may
be either oxidized to carbon dioxide producing energy or transformed into glucose. Pyruvate oxidation requires

Iéf%?;gfs oxygen supply and the cooperation of pyruvate dehydrogenase, the tricarboxylic acid cycle, and the mitochondri-
Tricarboxylic acid cycle al respiratory chain. Enzymes of the gluconeogenesis pathway sequentially convert pyruvate into glucose. Con-
Respiratory chain genital or acquired deficiency on gluconeogenesis or pyruvate oxidation, including tissue hypoxia, may induce
Gluconeogenesis lactate accumulation. Both obese individuals and patients with diabetes show elevated plasma lactate concentra-
Insulin resistance tion compared to healthy subjects, but there is no conclusive evidence of hyperlactatemia causing insulin resis-
Diabetes mellitus tance. Available evidence suggests an association between defective mitochondrial oxidative capacity in the
pancreatic 3-cells and diminished insulin secretion that may trigger the development of diabetes in patients al-
ready affected with insulin resistance. Several mutations in the mitochondrial DNA are associated with diabetes
mellitus, although the pathogenesis remains unsettled. Mitochondrial DNA mutations have been detected in a
number of human cancers. p-lactate is a lactate enantiomer normally formed during glycolysis. Excess p-lactate
is generated in diabetes, particularly during diabetic ketoacidosis. p-lactic acidosis is typically associated with

small bowel resection.
© 2014 Elsevier B.V. and Mitochondria Research Society. All rights reserved.
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