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New integrated therapy for glioblastoma considering intratumoral metabolic
remodeling with a ketogenic diet

Tanaka, Hirotomo
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The ketogenic diet (KD) is a high fat and low carbohydrate diet that
produces ketone bodies through imitation of starvation. The combination of KD and Bevacizumab (Bev)
is considered to further reduce the supply of glucose to the tumor. The metabolite changes in U87
glioblastoma mouse models treated with KD and/or Bev were examined using gas chromatography-mass
spectrometry. The combination therapy of KD and Bev showed a decrease in the rate of tumor growth
and an increase in the survival time of mice, although KD alone did not have survival benefit. In
the metabolome analysis, the pattern of changes for most amino acids are similar between tumor and
brain tissues, however, some amino acids such as aspartic acid and glutamic acid were different
between tumors and brain tissues. The KD enhanced the anti-tumor efficacy of Bev in a glioblastoma
intracranial implantation mouse model. These results suggested that KD combined with Bev may be a
useful treatment strategy for patients with GBM.
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Changes in body weight, blood glucose, and blood ketone body
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« No significant difference in body weight and blood glucose levels a2

* The blood ketone level was markedly elevated in the KD and KD | Bev group

The KD alone did not show an anti-tumor effect compared to the control. However, the KD

— Ketone bodies were produced in the body ~+Bev showed a significant decrease compared to the KD alone and a tendency to
decrease compared to the control and Bev alone.

Fig 3 i
Comparison of the survival curves of the mice in each treatment group : . Fig 4
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The survival time of KD + Bev was significantly prolonged compared to all other groups (vs control, KD: p

<20.01,vs Bev: p=0.025)
The concentration of -OHB was significantly increased in both tumors and nermal

— The combination of KD and Bev have significant anti-tumor effect brain in the KD and KD + Bev groups

and survival benefit.
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Comparison of the amino acid levels in the tumor and normal brain Fig 7
Metabolome analysis of TCA cycle-related metabolites Fig8
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Comparison of mRNA expression levels of ketone metabolizing enzymes Fig9
and ketone body transport proteins.
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