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Figure 1 Overview of the ketogenic diet. A: Types of ketogenic diet’™®); B: adverse reactions to ketogenic diet™; C: clinical applications of

ketogenic diet’®); D: contraindications for ketogenic diet!”!
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Figure 2 Schematic diagram of anti-tumor mechanisms of ketogenic
diet. Ketogenic diet exacerbates oxidative stress in tumor cells by
regulating glucose and lipid metabolism. It reduces NADPH synthesis
and increases ROS levels via the mitochondrial pathway®. The
insulin/insulin-like growth factor-1 (IGF-1) axis activates the PI3K-
Akt-mTOR pathway, altering metabolic patterns and promoting tumor
proliferation and invasion®?. This process simultaneously inhibits
PPARa, thereby attenuating ketogenic effects’®*!. However, KD
activates the LKB1-AMPK-PPARa signaling pathway by reducing
ATP/AMP levels, reversing this inhibitory effect. Although AMPK and
PPARa exhibit synergistic effects, KD counteracts the negative
consequences through dual mechanisms: AMPK not only inhibits
mTORC1 but also cooperates with PPARa to suppress tumor
metabolism and specifically eliminate tumor cells?****!
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Research on the mechanism of ketogenic diet in radiotherapy of
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Ketogenic diet, a unique dietary pattern characterized by high fat and low carbohydrate intake, effectively restricts the energy supply
to tumor cells through metabolic reprogramming, thereby exerting a significant impact on tumor initiation and progression. This paper
aims to review the application of ketogenic diet in the field of radiation therapy for cancer, and delve into the potential mechanisms by
which the combination of ketogenic diet and radiation therapy enhances anti-tumor efficacy, based on the core “4R” principles of
radiobiology (repair, repopulation, reoxygenation, and redistribution). The objective is to uncover the unique value of this combined
approach in cancer treatment and to provide a foundational research reference for dietary interventions for cancer patients undergoing
radiation therapy, ultimately advancing research progress and clinical application in this domain.
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