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We seek to employ the natural tendency of cancers to convert glucose to lactate as a method for selective intracellular acidification 
of the tumor, which has been reported to potentiate tumor response to platinum alkylating agents, N-mustards and anthracyclines 

as well as hyperthermia, radiation therapy and photodynamic therapy; it may also enhance tumor uptake of targeted therapeutics. As 
a consequence of high levels of aerobic glycolysis, tumors exhibit an acidic extracellular pH (pHe) and a neutral to alkaline 
intracellular pH (pHi) leading to an acid-outside/neutral to mildly alkaline inside plasmalemmal pH gradient. This gradient also 
impacts tumor response to certain chemotherapeutic modalities. Manipulation of pHe and/or pHi of tumors have considerable 
impact on tumor growth and metastasis as well as response to therapy. Extracellular tumor acidification has been modified by 
administering sodium bicarbonate in order to increase the pHe and thereby reduce tumor invasiveness and facilitate uptake of 
weakly basic chemotherapeutic drugs. In contrast, our aim was to decrease the pHi in order to increase the intracellular activity of 
chemotherapeutic agents. We accomplished this by administering lonidamine (LND, 100 mg/kg, intraperitoneal), an inhibitor of the 
monocarboxylate transporter (MCT), mitochondrial pyruvate carrier and complex II of electron transport chain that blocks cellular 
export of lactic acid and also inhibits transport of pyruvate into mitochondria, thereby inhibiting tumor energy production. LND 
sensitizes tumors to radiation therapy by increased tumor oxygenation and decreased ATP levels and decreased levels of glutathione.
Other MCT inhibitors such as AZD3965 manufactured by AstraZeneca, alone or in combination with complex I inhibitors (metformin, 
phenformin) may exhibit similar properties to LND in modifying tumor pHi and bioenergetics. These agents may therefore, play an 
important role in modifying the tumor microenvironment to make more susceptible to certain classes of chemotherapeutic agents 
and to radiation therapy.
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