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The ketogenic diet was initially discovered as a mechanism to mimic starvation leading to seizure control1. 
There are several different types of ketogenic diet, including the classical diet2, the Medium Chain Triglyceride 
(MCT) diet3, Modified Atkins Diet (MAD)4, and Low Glycaemic Index (LGI)5 diet. These diets generally involve 
the increased consumption of fats with reduced carbohydrate and protein intake. They commonly lead to the 
production of ‘ketones’ or ‘ketone bodies’ in the liver, that are byproducts of fatty acid breakdown. These 
ketones are transported throughout the body in blood, and pass into the brain6. Ketones are widely 
considered to provide one of the key mechanisms that lead to the reduction of seizures7. Ketones can be 
measured through several approaches, including in blood, urine and breath. Increased levels of ketones are 
often found during fasting whereby our own stored fat is used, and in nutritional ketosis (in a ketogenic diet) 
through dietary fats. Optimal therapeutic ketone levels for seizure reduction are very individual. Measuring 
ketone levels provides a rapid approach both to validating that individuals are following the diet and to 
establishing the optimal individual ketone level for seizure control.  

How ketones reduce seizures is still widely debated. Many clinical experts and research scientists believe 
that ketones provide energy to the brain, and this increased energy supply reduces the chance of a seizure8, 
but this is difficult to prove. Alternatively, many studies have shown that ketones regulate the activity of 
specific enzymes in the brain to reduce overactivation that causes seizures9. These effects include altering 
activity of ion channels10, or regulating the function of neurotransmitters in the brain11. Some studies have 
suggested that ketones may protect neurons from dying during a seizure12 or regulate the expression of 
genes13 where both cell death and altered gene expression are thought to increase the occurrence of seizures. 
Therefore, the generation of ketones during a ketogenic diet may reduce seizures through several 
mechanisms, and ketones remain a highly important theory on how the ketogenic diet works to reduce 
seizures.  

However, there is some evidence that ketone production as a result of the ketogenic diet may not be the only 
mechanism by which the diet reduces seizures. These include that levels of ketones in patients do not 
consistently correlate with seizure control14-18 and some studies have shown that ketones do not directly 
block seizures in laboratory experiments19, 20. These ideas have led to the investigation of additional 
mechanisms that may be important in providing seizure control in ketogenic diets. 

One broadly accepted mechanism of ketogenic diets is through a change in cellular metabolism21. This refers 
to changes in the way that the brain produces energy, as an adaption to reduced carbohydrate intake and 
lower blood glucose levels. Metabolic changes seen in the ketogenic diet include the increased breakdown 
of fats and reduced use of glucose as an energy source22. Indeed, some studies have shown that simply 
reducing glucose metabolism provides seizure control23. Other metabolic studies have suggested that 
ketogenic diets may be effective by enhancing levels of a specific neurotransmitter, adenosine, to decrease 
brain over-activation24, 25. Other studies have identified that ketogenic diets reduce activity of a key protein 
complex (mTORC1) that provides a metabolic mechanism to control brain hyperexcitability26, 27. Numerous 
studies have also identified that ketogenic diets elevate number of mitochondria that are responsible for the 
production of energy, to stabilise brain energy levels28-30 from both ketones and other sources such as fats 
and proteins. More recently, a significant role for gut microbes has also been identified, where bacterial 
populations change following ketogenic diets and 31, 32, these bacteria break down fats in the gut to regulate 
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brain function and reduce seizures. Finally, specific fats provided in the MCT ketogenic diet such as decanoic 
acid, may play a direct role in seizure control, through increasing mitochondria33, 34, directly inhibiting 
neurotransmitter receptor activity33, 35, 36, and inhibiting mTORC1 activity26. Therefore, there are several well-
supported mechanisms by which ketogenic diets lead to a reduction in seizures, that focus on metabolic 
changes that result from altered dietary intake. 
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