
 

1. What is the KD? 

 

2. What are the proposed mechanisms of the 

KD? 

 

3. What are the alternative treatments for 

patients with refractory epilepsy? 

 

 

● Epilepsy is a central nervous system disorder 

that affects the nerve cell activity in the brain, 

causing seizures (Mayo Clinic, 2014) 

● Possible causes of epilepsy: 

 

○ Pyruvate dehydrogenase deficiency 

(Wang, 2013) 

○ GLUT1 Deficiency (Marin-Valencia, 

2012) 

○ Mitochondrial  dysfunction (Reid, 2014) 

○ Abnormal neurotransmitter firing 

(Schwartkroin, 1999) 

 

● The Ketogenic Diet (KD) is a primary co-

therapy for refractory epilepsy considered. 

 
 

PROPOSED MECHANISMS OF THE KETOGENIC DIET IN THE MANAGEMENT OF REFRACTORY EPILEPSY 
 

Introduction 

Epilepsy & Seizure Management 

Methods / Questions  

● First implemented in 1921 by Dr. R.M. Wilder 

of the Mayo Clinic. 

● Classical KD: 4:1 ratio of fat to 

carbohydrate/protein; mimics metabolic 

effects of fasting through induced ketosis. 

● Pediatric results have been consistent: 30-

40% of patients experience 90% seizure 

reduction and up to 60% experience >50% 

reduction (Dressler, 2010)  
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Results - Proposed Mechanisms 

Results - The Ketogenic Diet 

Results - Proposed Mechanisms 

Proposed Anticonvulsant Mechanisms of 

Ketone Bodies: From Liver to Brain 

● A number of alternative diets have evolved, 

as alternatives to the Classic KD: 

 

○ Modified Atkins Diet 

○ Low Glycemic Index Treatment 

○ PUFA-Enriched Foods 

 

● Vagus Nerve Stimulation is a non-dietary 

option where programmed electrical 

impulsive have shown to increase tryptophan 

metabolites associated with seizure 

frequency reduction (Klinkenberg, 2014)  

KD has shown to influence the following: 

 

● Puts the body in a state of ketosis, 

replacing pyruvate (which is derived from 

glycolysis) as an acetyl-CoA source for the 

brain. (Bough, 2011) 

 

● Ketone bodies can cross the blood brain 

barrier and enter TCA cycle (Danial, 2013). 

 

● Increases mitochondrial biosynthesis by 

upregulation of mitochondrial gene 

transcription (Bough, 2011). 
 

 

Results - Alternative Treatments  

The Ketogenic Diet Compared to the Average Western Diet 

Conclusion 
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Figure 3: Ketone bodies produced in the liver act as TCA cycle alternatives which 

increases ATP synthase and produce neuroprotective adenosine. Box with blue 

shape indicates increased functionality, box with red shape indicates impaired 

functions that are overcome with ketone bodies use. (Schwartzkroin, 1999) 

● The KD and alternative therapies are options 

for people who are unresponsive to traditional 

drug therapies and/or not a candidate for 

surgery.  

● The exact therapeutic mechanisms of the KD 

and its effects on seizure control need to be 

solidified through further clinical trials.  

● Doing so would enable a more tolerable diet 

to be developed with precise macronutrient 

ratio. 

 

KD has shown to influence the following: 

 

● Increased ATP production allows for Na,K 

ATPase pumps to function properly reducing 

neuronal excitability (Reid, 2014). 

 

● Adenosine acts on the activation of A1 

receptors reducing presynaptic activity and 

hyperpolarizing the postsynaptic membrane 

by the opening of K+ATP Channels 

(Kawamura, 2010). 

 
Figure 2:  Percentage of fat, carbohydrate and protein intake on the typical regular (Western) diet and the Ketogenic Diet (KD). (Muzykewicz, 2009)   

Figure 1:  30% of individuals with epilepsy will develop refractory epilepsy.  Seizure 

management for these individuals make include:  multiple antiepileptic drugs (AEDs), 

surgery, diet therapy and vagus nerve stimulation (VNS).(IBE, 2014; Suvasini, 2013) 


