Cancer Health

Keto Diet Enhances Experimental
Cancer Therapy in Mice

Study findings suggest that diet might be paired with drugs to block the growth of certain types
of cancerous tumors.

Cancer cells need fuel to survive and thrive. The energy they need usually comes from glucose in
the blood. Some studies have shown that intermittent fasting or a ketogenic diet—high in fat and
low in carbohydrates—can help to protect against cancer. These cause the body to break down fat
to form molecules called ketones, which can serve as the body’s main energy source while glucose
is scarce. Fasting and ketogenic diets likely work by limiting the amount of glucose available to
feed cancer cells. But some cancers, such as pancreatic cancer, can also use ketones as an energy
source.

A research team led by Dr. Davide Ruggero of the University of California, San Francisco, set out to
better understand the underlying gene activities and metabolic pathways affected by diet and
fasting. They hope to use this knowledge to enhance cancer therapies. The team focused on a
protein called elF4E (eukaryotic translation initiation factor), which is often hijacked by cancer
cells. Results appeared in Nature on August 14, 2024.

The researchers found that chemical tags called phosphates are added to elF4E as mice transition
from fed to fasting. Further analyses showed that this phosphorylated elF4E (P-elF4E) plays an
important role in coordinating the activity of genes involved in processing fats for energy during
fasting. When mice were placed on a ketogenic diet instead of fasting, the P-elF4E protein similarly
triggered a shift to using fat for energy.

The scientists next asked how fasting activated elF4E. They found that free fatty acids, the small
molecules released by fat shortly after fasting begins, activated a chain of events leading to elF4E
phosphorylation. This suggests that free fatty acids have a dual role, serving both as an energy
source and as signaling molecules that boost fat-based energy production during fasting.

To assess the relevance of these findings to cancers that can thrive on fat, the researchers
combined a ketogenic diet with an experimental anti-cancer drug that blocks P-elF4E. The drug is
called eFT508 (or tomivosertib). They found that giving eFT508 alone did not slow the growth of
pancreatic tumors in mice, likely because the tumors could survive with energy from
carbohydrates. But when mice were given the drug while on a ketogenic diet, the cancer cells no
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longer had ready access to glucose or fat for energy. The cells then starved, and growth declined.

"Our findings open a point of vulnerability that we can treat with a clinical inhibitor that we already
know is safe in humans,” Ruggero says. “We now have firm evidence of one way in which diet
might be used alongside pre-existing cancer therapies to precisely eliminate a cancer.”

This research summary was published by the National Institutes of Health on August 27, 2024.
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