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Abstract

Mitochondria are the energy-producing organelles of the cell, generating ATP via oxidative phosphorylation mainly by using pyruvate derived from
glycolytic processing of glucose. Ketone bodies generated by fatty acid oxidation can serve as alternative metabolites for aerobic energy production.
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is high in fat and low in carbohydrates, mimics the metabolic state of starvation, forcing the body to utilize fat as its primary
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Abstract
BACKGROUND: Based on the hypothesis that cancer cells may not be able to metabolize ketones as efficiently as normal brain cells, the ketogenic
diet (KD) has been proposed as a complementary or alternative therapy for treatment of malignant gliomas.

CASE PRESENTATION: We report here our experience in treating two glioma patients with an IRB-approved energy-restricted ketogenic diet (ERKD)
protocol as monotherapy and review the literature on KD therapy for human glioma patients. An ERKD protocol was used in this pilot clinical study. In
addition to the two patients who enrolled in this study, we also reviewed findings from 30 other patients, including 5 patients from case reports, 19
patients from a clinical trial reported by Rieger and 6 patients described by Champ. A total of 32 glioma patients have been treated using several
different KD protocols as adjunctive/complementary therapy. The two patients who enrolled in our ERKD pilot study were monitored with twice daily
measurements of blood glucose and ketones and daily weights. However, both patients showed tumor progression while on the ERKD therapy.
Immunohistochemistry reactions showed that their tumors had tissue expression of at least one of the two critical mitochondrial ketolytic enzymes
(succinyl CoA: 3-oxoacid CoA transferase, beta-3-hydroxybutyrate dehydrogenase 1). The other 30 glioma patients in the literature were treated with
several different KD protocols with varying responses. Prolonged remissions ranging from more than 5 years to 4 months were reported in the case
reports. Only one of these patients was treated using KD as monotherapy. The best responses reported in the more recent patient series were stable
disease for approximately 6 weeks. No major side effects due to KD have been reported in any of these patients.

CONCLUSIONS: We conclude that 1. KD is safe and without major side effects; 2. ketosis can be induced using customary foods; 3. treatment with
KD may be effective in controlling the progression of some gliomas; and 4. further studies are needed to determine factors that influence the
effectiveness of KD, whether as a monotherapy, or as adjunctive or supplemental therapy in treating glioma patients.
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Abstract

Glioblastoma multiforme (GBM) is an aggressive and nearly uniformly fatal malignancy of the central nervous system. Despite extensive research and
clinical trials over the past 50 years, very little progress has been made to significantly alter its lethal prognosis. The current standard of care (SOC)
includes maximal surgical resection, radiation therapy and chemotherapy and temozolomide (TMZ), including the selective use of glucocorticoids for
symptom control. These same treatments, however, have the potential to create an environment that may actually facilitate tumor growth and survival.
Research investigating the unique metabolic needs of tumor cells has led to the proposal of a new metabolic treatment for various cancers including
GBMs that may enhance the effectiveness of the SOC. The goal of metabolic cancer therapy is to restrict GBM cells of glucose, their main energy
substrate. By recognizing the underlying energy production requirements of cancer cells, newly proposed metabolic therapy is being used as an
adjunct to standard GBM therapies. This review will discuss the calorie restricted ketogenic diet (CR-KD) as a promising potential adjunctive
metabolic therapy for patients with GBMs. The effectiveness of the CR-KD is based on the "Warburg Effect” of cancer metabolism and the
microenvironment of GBM tumors. We will review recent case reports, clinical studies, review articles, and animal model research using the CR-KD
and explain the principles of the Warburg Effect as it relates to CR-KD and GBMs.
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Inflammation and insulin resistance
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Abstract Go to:

Over a hundred years ago, high doses of salicylates were shown to lower glucose levels in diabetic
patients. This should have been an important clue to link inflammation to the pathogenesis of type 2
diabetes (T2D), but the antihyperglycemic and antunflammatory effects of salicylates were not connected
to the pathogenesis of insulin resistance until recently. Together with the discovery of an important role for
tissue macrophages, these new findings are helping to reshape thinking about how obesity increases the
risk for developing T2D and the metabolic syndrome. The evolving concept of insulin resistance and T2D
as having immunological components and an improving picture of how inflammation modulates
metabolism provide new opportunities for using antunflammatory strategies to correct the metabolic

consequences of excess adiposity.
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