Inhibition of MTOR Does Not Improve In Vivo Insulin
Action In Ob/ODb or High Fat Fed Mice

Andrew M. Miller, Marcus Anthony, and Thomas H. Reynolds
Department of Exercise Science, Skidmore College, Saratoga Springs, NY 12866

Abstract

The mammalian target of rapamycin (MTOR) is a Ser/Thr kinase that controls cellular growth and has been suggested to play a role in the development of insulin resistance.
Rapamycin is a highly specific inhibiton of mTOR, but its effects on in vivo insulin action are not established. The purpose of the present study was to determine whether or not
rapamycin can improve glucose tolerance and insulin tolerance in genetically obese and mice fed a high fat diet (HFD). Ob/Ob (OB) and wildtype (WT) mice were subjected to
intraperitoneal (IP) injections rapamycin or 0.9% saline. Two hours following rapamycin or saline injections all mice were subjected to an IP glucose tolerance test or an IP
insulin tolerance test. Blood glucose was measured via tail bleeds at baseline, 15, 30, 45, 60, and 90 min after the injection of either glucose or insulin. Glucose tolerance in OB
mice was significantly lower than in WT mice (P < 0.0001). Rapamycin did not significantly alter glucose tolerance in OB or WT mice (P = 0.168). Insulin tolerance, a
measure of insulin sensitivity, was significantly lower in OB compared with WT mine (P = 0.0004). Rapamycin did not alter insulin tolerance in OB or WT mice (P = 0.238).
Identical experiments were conducted in normal mice following five months of HFD or a standard chow diet (CON). Glucose tolerance was similar in mice fed the HFD
compared to mice consuming the CON diet (P = 0.483) but insulin tolerance was significantly reduced (P = 0.041), indicating the HFD produced insulin resistance. Rapamycin
did not significantly alter glucose tolerance (P = 0.127) or insulin tolerance (P = 0.702) in mice consuming the HFD or CON diet. In summary, acute rapamycin treatment does
not improve glucose tolerance or insulin tolerance in genetically obese mice or in normal mice following five months of a HFD.
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