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INTRODUCTION
In the human body, the main energy source is glucose. 
After a meal is consumed, glucose goes through nu-
merous chemical processes. Part of the ingested car-
bohydrate is used as an energy substrate, part is stored 
as glycogen in the liver and muscles, part is converted 
to fat and stored as adipose tissue. Glycogen acts as 
an energy reserve and is converted back into glucose 
when needed. When glycogen stores are depleted and 
the body is unable to cover the resulting energy gap, 
it begins to produce glucose on its own from protein 
(through the breakdown of its own muscles), fats and 
lactate (which is formed during the anaerobic burning 
of glucose in the muscles). After a few days of the star-
vation period, the body adapts and ketones become 
the main source of energy.

Therapy based on dietary restrictions dates back to the 
time of Hippocrates, when fasting was the only known 
treatment for epilepsy. Also in the Bible, passages can 
be found where a boy is cured of epileptic seizures by 
means of ‘prayer and fasting’. The first modern description 
of fasting as a treatment method appears in 1911, when 
a pair of French doctors, Guelpa and Marie, undertook 
the treatment of 20 children and adults, suffering from 
epilepsy, with food restriction and documented a milder 
course of epileptic seizures. In the early 1920s, Drs Cobb 

and Lennox of Harvard Medical School also began to 
study the effect of starvation on epileptic seizures. They 
were the first to discover that epileptic seizures were 
relieved about 3-4 days after the introduction of food 
restriction [1]. However, it was in 1921 that two key 
observations were made. Dr Rollin Woodyatt observed 
that acetone and beta-hydroxybutyric acid appear in 
a healthy patient not only as a result of starvation, but 
can also occur as a result of a diet containing too little 
carbohydrate and/or too much fat [1]. At the same time, 
Dr Russell Wilder described that the therapeutic benefits 
of introducing fasting can also be achieved by other 
means – the so-called ‘ketogenic diet’.

AIM
This review aims to conduct an analysis of potential 
therapeutic effects, mechanisms of action, and con-
sequences of the ketogenic diet in the context of the 
mentioned neurological disorders. 

MATERIALS AND METHODS
A review of scientific literature available in the PubMed 
and Google Scholar databases was conducted, utilizing 
key terms. 
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REVIEW AND DISCUSSION

THE KETOGENIC DIET, THE ROLE OF 
KETONES 
The oxidation of ketone bodies becomes an import-
ant factor affecting the overall energy metabolism 
of humans in numerous physiological states, such as 
fasting, starvation, the post-exercise state, pregnancy, 
the neonatal period, or just the use of low-carbohydrate 
diets [2]. The classic ketogenic diet is characterised by a 
high dietary fat content, the reduction of carbohydrate 
intake to the minimum necessary and the consumption 
of an adequate amount of protein. The aim of the ke-
togenic diet is to induce a state of ketosis in the body, 
which is characterised by increased lipolysis (break-
down of fatty acids) and ketogenesis, i.e. precisely the 
formation of ketone bodies. During a ketogenic diet, 
as with starvation, there is an increased production of 
ketone bodies (i.e. β-hydroxybutyrate), acetoacetate 
and acetone [3]. Studies show that ketone bodies not 
only function as energy fuel for tissues such as the brain, 
heart and skeletal muscle, but also play an important 
role as mediators or catalysts of various chemical pro-
cesses in the body [2]. The brain is the most energy-in-
tensive organ in the human body, for which the main 
source of energy is glucose. However, when the need 
arises, this main energy source can also be provided by 
ketone bodies, which can meet up to 60% of the brain’s 
energy requirements [4]. 

With an increasing number of studies dedicated to 
the effects of the ketogenic diet on the human body, 
we are slowly learning more about the positive effects 
of ketone bodies on overall brain health and the po-
tential therapeutic benefits against various neurogenic 
conditions. 

EPILEPSY
Epilepsy is a chronic brain disease involving recurrent 
epileptic seizures. The pathogenesis of epilepsy is based 
on the predisposition of brain tissue to generate elec-
trical impulses that lead to neuronal hyperstimulation 
and induce hyperactivity of different brain areas. An 
epileptic seizure is not synonymous with epilepsy. Ep-
ilepsy affects people of different sexes, ages and races. 
However, it is one of the most common childhood 
neurological diseases. The incidence is influenced by 
genetic, environmental and physiological factors. In one 
third of cases, drug treatment does not lead to seizure 
relief. There have been a number of studies that have 
shown the possible efficacy of the ketogenic diet in 
drug-resistant epilepsy. The ketogenic diet stabilises the 
body’s glucose and insulin levels. Ketone bodies cause 

regeneration of nerve cells, mitigate inflammatory reac-
tions and neutralise oxidative stress. Following a keto-
genic diet, ATP production increases, which stimulates 
potassium channels and thus reduces neuronal activity. 
By decreasing aspartate, the synthesis of GABA, an in-
hibitory neurotransmitter, is increased. Medium chain 
triglycerides (MCTs) also have a positive effect. They 
increase the plasma concentration of decanoic acid, 
which in turn inhibits the α-amino-3-hydroxy-5-meth-
yl-4-isoxazolepropionic acid (AMPA) receptor and thus 
has an even better anticonvulsant effect than ketones.  

A 2020 publication described how adding MCTs to 
the diet (twice daily for three months) reduced the 
frequency of epileptic seizures in 42% of adult pa-
tients. The study showed that a diet with MCTs has a 
beneficial effect in people who do not classify for a 
classical ketogenic diet [5]. Some experts recommend 
the implementation of a ketogenic diet in people with 
epilepsy when two anti-epileptic drugs have failed. In 
some diseases such as GLUT-1 deficiency syndromes 
or pyruvate dehydrogenase deficiency, experts recom-
mend including the diet earlier.  

A study involving 160 children with drug-resistant 
epilepsy was conducted in 2022. They were put on a 
ketogenic diet and the effects were monitored for 24 
months. In this study, absence of seizures was observed 
in 13.7 % of the children after 3 months, in 12.5 % of the 
children after 6 months, in 14.4 % after 12 months and 
in 10.6 % after 24 months. A 50% reduction in seizure 
intensity was also observed in 41.9% of children after 
3 months, in 37.5% after 6 months, in 28.7% after 12 
months and in 16.2% after 24 months. A reduction in 
the number of seizures along with a complete absence 
of seizures was shown in up to 48.31% of children [6].

ALZHEIMER’S DISEASE
Alzheimer’s disease is the most common cause of 
dementia in older people. It is a heterogeneous and 
multifactorial disease characterised by cognitive im-
pairment, confusion, progressive memory loss and 
personality changes. Alzheimer’s disease develops over 
many years, often without showing specific symptoms 
in its early stages. The aetiopathogenesis of Alzheimer’s 
disease is not fully understood. It is suggested that 
both environmental and genetic factors influence its 
development. The aetiopathogenesis of this disease 
has been linked to hypometabolism, mitochondrial 
dysfunction, inflammation, oxidative stress, blood-brain 
barrier disruption and cerebral atherosclerosis. In ad-
dition, genome-wide studies (GWAS) have shown that 
up to about 20 genetic sites may be associated with 
the risk of developing the disease [7]. Brain deposits 
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laden with amyloid β (Aβ) and intrinsic neurofibril-
lary tangles consisting of tau protein are important 
hallmarks of Alzheimer’s disease. Studies report that 
Aβ directly affects the impairment of the glycolytic 
pathway and the tricarboxylic acid cycle. It can be said 
that patients with Alzheimer’s disease show features of 
insulin resistance in the brain. Three pathologies have 
been suspected: reduced insulin transport to the brain, 
reduced insulin levels in the brain and faulty insulin 
receptors in the brain [8]. Dr Weinstein et al. observed 
a reduction in the volume of the grey matter in young 
people with hyperglycaemia. At the same time, Dr Kerti 
et al. observed a reduction in hippocampal volume. 
Thus, it can be concluded that hyperglycaemia leads 
to changes in the brain, causing memory impairment 
[4]. A randomised study of 26 patients diagnosed with 
Alzhaimer’s Disease who were put on a ketogenic diet 
for 12 months showed an increase of an average of 5 
points on the ACE III (Addenbrooke’s Cognitive Func-
tioning Scale) and an average of 2 points on the ADCS-
AD (Everyday Functioning Scale) in tests performed at 
the end of therapy compared to tests performed before 
the introduction of the ketogenic diet [9]. While in one 
study by Mélanie Fortier et al. in which Alzhaimer’s 
patients were given a ketogenic drink for 6 months, it 
was observed that improved scores on tests of cogni-
tive function were directly and significantly correlated 
with increased levels of ketones in the blood and with 
increased uptake of ketones by the brain.

MIGRAINE
The Global Burden of Disease, Injury and Risk Factors 
Study continues to identify migraine as the leading 
cause of disability worldwide, particularly in people 
under 50 years of age. It is worth noting that disorders 
often co-occurring with migraine, such as neck pain, 
depression and anxiety, are also among the top ten 
causes of disability worldwide. This condition affects 
about 12% of the world’s population, and its chronic 
form occurs in 1-2% of people worldwide. Of those 
struggling with episodic migraine, 2.5% of patients 
develop the chronic form [10]. Migraine manifests as 
frequent paroxysmal, very severe headaches, which 
may be accompanied by vegetative symptoms such 
as headache that worsens with movement, nausea, 
vomiting and hypersensitivity to environmental stimuli. 
It is a condition that significantly affects patients’ qual-
ity of life and daily functioning. People with migraine 
also have a higher risk of developing comorbidities 
such as depression, anxiety, bipolar affective disorder, 
fibromyalgia, sleep disorders or cardiovascular disease. 
Although the exact causes of migraine are not yet 

fully understood, there is speculation that mitochon-
drial dysfunction and associated difficulties in ATP 
production may be one potential mechanism for this 
ailment. Several studies have confirmed the presence 
of a deficiency in energy production with an increase 
in energy consumption in migraine patients. It was 
discovered that an increase in energy demand beyond 
a certain threshold creates metabolic and biochemical 
conditions for the onset of a migraine attack, and that 
the hypoglycaemic state prolongs the occurrence of 
depression of electrical impulse propagation in the ce-
rebral cortex [11]. In 2022, Carlo Lovati et al. conducted 
a study on 21 patients diagnosed with drug-resistant 
migraine. The subjects were divided into two groups: 
the first followed the guidelines of a ketogenic diet, 
the second a low-carbohydrate diet. Patients treated 
with the ketogenic diet showed a significant reduction 
in migraine attack frequency, headache intensity and 
medication intake. No significant benefit was observed 
in the low-carbohydrate diet group. In the same year, 
an identical study was conducted on 31 patients di-
agnosed with drug-resistant migraine, who were also 
changed to a ketogenic and low-carbohydrate diet. The 
results were comparable to those of the first study [12].

PARKINSON’S DISEASE
Parkinson’s disease is a neurodegenerative disease 
whose likelihood of occurrence increases with age. It is 
predisposed by genetic factors, toxins, environmental 
factors and certain medications. The symptoms of Par-
kinson’s disease include: muscle rigidity, resting tremor 
and motor retardation. The pathogenesis of Parkinson’s 
disease is thought to be neuronal atrophy in the black 
matter, responsible for dopaminergic transmission in 
the striatum and basal nuclei. An additional role in the 
pathogenesis of the above disease is played by Lewy 
bodies – abnormal protein aggregates made up of the 
wrong form of alpha-synuclein.

The primary drug in this disease is levodopa. There 
have been studies showing that a ketogenic diet 
increases the bioavailability of levodopa [13]. At the 
same time, it has been observed that the ketogenic 
diet affects the activation of KATP channels located on 
GABAergic neurons, contributing to an increase in alpha 
synuclein synthesis [14].  

The gut microbiota is also altered in Parkinson’s dis-
ease. The ketogenic diet modifies the gut microbiota by 
increasing the number of Prevotella family bacteria and 
decreasing the number of Enterobacteriaceae family 
bacteria, contributing to an increased anti-inflamma-
tory effect by reducing the occurrence of oxygenic 
stress in the gastrointestinal tract. There are also stud-
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ies showing that the ketogenic diet alone reduces the 
mortality of dopaminergic neurons.  In some studies, 
improvements in mood and balance, improved motor 
function and a reduction in tremor were observed in 
just 28 days after the ketogenic diet [15]. In others, 
improvements in speech and short-term memory were 
observed in study participants [16]. 

DEPRESSION
Depression is the fourth most serious illness globally, 
according to data from the World Health Organization 
(WHO), with approximately one-third of patients ex-
hibiting resistance to pharmacological treatment. This 
condition affects individuals of all genders, races, and 
age groups. Stressful life events such as the death of a 
loved one, loss of employment, or the end of a relation-
ship can contribute to its onset.

The pathogenesis of depression is primarily associ-
ated with disturbances in serotonin secretion, which 
in turn results from abnormalities in the metabolism 
of tryptophan, the amino acid precursor of serotonin. 
Deficiencies in other neurotransmitters are also impli-
cated in the development of depressive disorders. These 
include gamma-aminobutyric acid (GABA), substance P, 
and brain-derived neurotrophic factor (BDNF).

The ketogenic diet includes a variety of foods rich 
in tryptophan. It has been observed that adherence 
to this dietary regimen increases the production of 
GABA, a neurotransmitter with calming effects that 
also enhances the efficacy of medications such as ben-
zodiazepines [17]. However, studies have also shown 
that the ketogenic diet may reduce the abundance of 
gut bacteria such as Bifidobacterium and Lactobacillus, 
which are capable of synthesizing neurotransmitters; 
their depletion may contribute to the development of 
depressive symptoms [18]. 

MULTIPLE SCLEROSIS
Multiple sclerosis (MS) is an autoimmune disorder and one 
of the leading causes of disability among young adults. 
The incidence of this disease is steadily increasing, with a 
growing number of cases reported each year. In MS, the 
myelin sheath surrounding neurons becomes damaged, 
leading to disturbances in motor and sensory functions.

The ketogenic diet has shown promise in supporting 
the regeneration of myelin. The ketone body β-hydroxy-
butyrate crosses the blood-brain barrier and enhances the 
synthesis of brain-derived neurotrophic factor (BDNF), a 
key agent in promoting myelin growth. It has also been 
demonstrated that serum glucose levels are inversely cor-
related with BDNF concentrations⁽¹⁹⁾. The most significant 

effects were observed with the Mediterranean variant of 
the ketogenic diet, which was associated with increased 
activation of the CREB transcription factor, thereby boost-
ing BDNF production [20] .

Another observed effect of the ketogenic diet was its im-
pact on serum neurofilament light chain (sNfL), a biomark-
er used in MS diagnosis. After six months of adherence to 
the ketogenic diet, a decrease in sNfL levels was noted, 
indicating a neuroprotective effect [21]. Furthermore, re-
ductions in cyclooxygenase enzymes (COX-1 and COX-2) 
and proinflammatory cytokines were observed following 
dietary intervention [22]. Improvements were recorded 
in both physical and mental health, including enhanced 
well-being and alleviation of depressive symptoms.

LIMITATIONS AND POTENTIAL ADVERSE 
EFFECTS OF THE KETOGENIC DIET
A primary limitation of this study is the limited number 
of available scientific investigations addressing the 
effects of the ketogenic diet in the context of MS. The 
most extensively studied neurological condition in 
relation to the ketogenic diet remains epilepsy. This 
disparity arises from the relatively recent expansion of 
research into neurological disorders beyond epilepsy. 
Nevertheless, despite the small body of research, the 
effects observed to date are compelling enough to 
justify further exploration in this domain.

The ketogenic diet also presents practical challeng-
es. Clinical trials have reported difficulties in patient 
adherence, which can compromise its long-term ef-
fectiveness. In a multi-year study on the impact of the 
ketogenic diet on seizure severity, the most common 
reasons for early discontinuation were lack of moti-
vation, poor compliance, and worsening of seizure 
symptoms [23].

Although rare, the ketogenic diet can also result in side 
effects such as nausea, vomiting, and hypoglycemia. 
These adverse effects are well-documented in a 2020 
meta-analysis involving 932 participants (711 children 
and 221 adults) with diagnosed epilepsy [24]. Gastro-
intestinal symptoms—including diarrhea, nausea, and 
vomiting—were the most frequently reported. Among 
children, additional side effects included weight loss, 
recurrent infections, and increased drowsiness, while 
adults most commonly reported headaches, abdominal 
pain, and an elevated risk of kidney stone formation. In 
women, irregular menstruation was also noted.

Another 2020 study involving 158 children—126 of 
whom had epilepsy with an average age of 4.6 years—
found that the most frequent adverse effect was vomit-
ing, reported in 80% of cases. Hypoglycemia below 40 
mg/dL occurred in 44 patients, while six experienced 
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CONCLUSIONS
The presented work provides an integrated compilation 
of currently available studies analyzing the impact of 
the ketogenic diet and underscores the importance of 
continuing research to achieve a fuller understanding of 
the mechanisms of action of this diet and its potential 
therapeutic benefits. 

excessive ketosis with urinary ketone levels reaching 
160 mg/dL [25].

In patients with Parkinson’s disease, some reported 
increased irritability, hunger, and thirst. However, it is 
important to emphasize that the so-called “keto flu” is 
a temporary and self-limiting condition that does not 
pose a serious health threat [26].
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