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Article Info: Abstract

Article History: Background: Intermittent fasting has various benefits for brain health, owing to the physiological

alterations occurring in the human body during intervals of fasting. Fasting induces a metabolic
condition that improves neuronal bioenergetics, plasticity, and resilience, potentially counteracting a
variety of neurological disorders.
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Objectives: In the current research, we reveal the impact of IF (Intermittent Fasting)on neurological
diseases.
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Methodology: A literature review was conducted to create recent studies on how IF impacts
neurological illnesses, including neurodegenerative diseases and Central Nervous System (CNS)
disorders.
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Results: Fasting decreases the production of inflammatory mediators including homocysteine, IL6,
and C-reactive protein which could reduce the creation of plaques that lead to atherosclerosis, which
is the primary cause of stroke in individuals. IF and ketogenic diets involve significant mechanisms,
including enhanced beta-hydroxybutyrate, that have been linked with improved seizure management
in certain studies, as well as the induction of other systems that work together to sustain synaptic
activity. I[F may also improve health and QoL (Quality Of Life) for those who have relapsing-remitting
Multiple Sclerosis. IF could prove to be a beneficial dietary treatment for the prevention and/or
deceleration of dementia progression.
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Kumarapalayam-638183, Tamil Nadu, India Conclusion: The creation of a self-empowering, affordable, and effective treatment alternative for a

range of neurological issues in a time of rising medical costs and a rise in neurological diseases. In the
future, if these studies are given priority, fasting regimens will be advised in addition to medication-
based strategies, leading to the development of a single metabolic strategy that can alter the course
and symptoms of the most prevalent and impairing neurological disorders that currently exist.
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1. INTRODUCTION:

1.2 Different Variants of Intermittent Fasting:

1.1 Intermittent Fasting:

It is a technique for eating within a certain time range, not
merely a diet. There are specific times when you can eat, and
there are long periods of very little food consumption 1. Some
people follow a time-restricted diet, eating for eight hours
each day and skipping meals for the remaining sixteen.
Another well-known eating pattern is the 5:2 diet, which
involves eating 5 days a week but eating little or nothing for
two weeks at a time 2.

Because it offers so many benefits, IF is getting more popular.
It's a revolutionary strategy for weight loss compared to the
traditional protocols of regular exercise and/or dietary changes
(20-40% yearly decrease in total) 3.

One form of dietary restriction called IF has been demonstrated
to increase metabolism, decrease body fat and weight, and
enhance brain function.# This study's objective is to assess the
effect of IF on neurological conditions.
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Three types of IF are there:

e Alternate day fasting (ADF): People who are all following
alternate day fasting have to eat regularly one day and not
eat at all the next day alternatively.

e Periodic fasting (PF) or 5:2 Diet: Periodic Fasting is
followed by two days per week of severe food restriction or
fasting, followed by five days of full eating.

e Time-restricted eating (TRE): A period of dietary habits
that includes around eight hours per day—though research
studies differ on this; eating windows that reach six to
twelve hours per day are also regarded to be part of TRF 5.

e Fasting Mimicking Diet (FMD): The FMD requires
following a low-carbohydrate diet, low-protein, and low-
calorie for four to seven days.
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‘:l Unrestricted feeding while awake
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0 \";, Low caloric intake

1.3 Mechanism of Fasting:

Numerous transcriptional and metabolic processes are coordinated and disrupted during fasting, which may affect neurons. These
changes result in a whole-body changed metabolic state that enhances neuron bioenergetics, stress responses, and plasticity all while

maintaining or even improving cognitive performance 6.

]
]

“TNF (Tumor necrosis factor)

mTOR (mammalian target of rapamycin),

PGC1_ (Peroxisome proliferator-activated receptor coactivator 1),
IL6 (Interleukin 6),

BDNF (Brain-derived neurotrophic factor),

BHB (Beta-hydroxybutyrate),

AMPK (AMP-activated protein kinase)”,

2. METHODOLOGY:

A literature review was conducted to create recent studies
on how IF impacts neurological illnesses, including disorders of
the CNS and neurodegenerative illnesses like PD (“Parkinson's
Disease”) and AD (“Alzheimer’s Disease”)

3. BENEFITS OF IF ON BRAIN FUNCTION:

Protein sparing, reduced inflammation, autophagy, and
increased BDNF production all help to strengthen our brain. On
the one hand, they protect brain tissue by lowering
inflammation and removing waste from the brain. However,
maintaining appropriate brain function by assisting in cell
repair, promoting the creation of new brain cells, and
stimulating the connections that allow internal brain
communication. This process is helped, in particular, by BDNF,
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and mutations in this protein have been linked to age-related
brain deterioration, including dementia

3.1 INTERMITTENT FASTING ON STROKE:

A stroke is an unexpected neurological deficit that results from
a disruption in blood flow that affects the retina, brain, or spinal
cord 7. Neuronal network remodelling, neuronal death,
neuroinflammation, and altered neuronal function are the
outcomes of ischemic strokes, which account for most strokes
worldwide. There isn’t much human research on how fasting
impacts ischemic stroke patients. But fasting decreases levels
of pro-inflammatory factors, including homocysteine, IL6, and
C-reactive protein8, which may limit the development of
“atherosclerotic plaques”, a prominent cause of stroke in
humans.
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3.2 INTERMITTENT FASTING ON DEMENTIA:

Dementia is a chronic neuropsychiatric disorder defined by
memory impairment and cognitive impairment, which
eventually lead to disability or constraints in daily activities °.
There are two types of dementia: AD and vascular dementia 10.
Alzheimer’s is defined by visuospatial abilities and memory
loss, which leads to overall cognitive decline 1. Dementia is
distinguished by vascular alterations, and its onset is defined as
aless progressive progression than AD, which means a step-by-
step cognitive loss 12. Alzheimer's disease is irreversible,
whereas vascular dementia is reversible.

Intermittent fasting controls inflammatory pathways, supports

hippocampus neuronal function, including memory 13, and
lowers neuronal cell death by altering autophagic circulation!4.
Cerebrovascular dysfunction is a common characteristic in
dementia patients!5. It damages the blood-brain barrier,
induces neuroinflammation and oxidative stress in the brain,
and accelerates the production of amyloid plaque by
upregulating tau protein phosphorylation, beta-secretase, and
the enzyme that cleaves amyloid precursor proteins. 1.

A new study discovered that vascular stiffness might increase
amyloid beta buildup and exacerbate cognitive impairment 17.
Calorie restriction was demonstrated to minimize the risk of
atherosclerosis while also reducing blood pressure and
cholesterol levels in the blood vessels 18. According to recent
research, IF decreases the risk of CVD and enhances endothelial
dysfunction 19. Intermittent fasting has been demonstrated to
enhance endothelium relaxation and help reduce high blood
pressure 20. Several studies have indicated that intermittent
fasting dramatically lowers blood pressure while increasing
vascular function 2!. Intermittent fasting improves insulin
sensitivity in neurons while also correcting glucose metabolic
abnormalities 22. Dementia affects neurogenesis, causing
cognitive deterioration 23. Neurogenesis in the subventricular
zone 24 and the dentate gyrus is inhibited by increased APP
accumulation in AD. By producing new neurons in response to
oxidative stress, intermittent fasting promotes hippocampus
neurogenesis and reduces brain damage.2526.  Previous
research has demonstrated that cognitive impairment can be
improved by prolonged intermittent fasting.2’? Additional
studies found that intermittent fasting reduces oxidative stress-
induced hippocampus neuronal damage, which in turn reduces
memory loss.28 Therefore, A useful dietary intervention for
delaying the onset of dementia or reducing its progression may
be IF.

3.3 INTERMITTENT FASTING ON EPILEPSY:

Neuron hyperexcitability, resulting in a persistent tendency to
trigger seizures, is the defining characteristic of epilepsy. Since
Hippocrates' day, fasting has been used to cure epilepsy
effectively. Epilepsy was thought to be an illness caused by
‘consuming food too much' till the nineteenth century. Marie
and Guelpa, both French physicians, published the 1st scientific
study on the benefits of fasting in epilepsy in the early twentieth
century 29, Since epileptic patients could not sustain simple
fasting for an extended length of duration, Dr. Wilder of the
Mayo Clinic recommended in 1921 that a high-fat diet with
resulting ketonemia could prevent seizures, and he termed this
high-fat diet the KD (“Ketogenic Diet”). He evaluated three
patients with refractory epilepsy, and KD greatly reduced their
seizures. 30

The latest research examined the impact of a 2-month modified
Time Restricted Feeding regimen in 6 epileptic children who
had an unsatisfactory response to a ketogenic diet and
discovered that four of the 6 children showed small
enhancements in seizure control 31. These findings are not
expected given that fasting and ketogenic diets share several
processes, such as increasing BHB, which was connected to
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better seizure control in certain studies, and generating other
mechanisms that together maintain synaptic activity. However,
there could be major variations in the anti-seizure systems
underlying ketogenic diets and fasting, even though some
children who fasted showed a small improvement in seizure
control over those who followed a ketogenic diet.3233

3.4 INTERMITTENT FASTING ON MS (MULTIPLE
SCLEROSIS):

It is a chronic autoimmune illness of the CNS that causes cell
loss, gliosis, demyelination, and inflammation34. Dietary things
that promote regulatory rather than inflammatory immune cell
differentiation and cytokine production may minimize new
inflammatory lesion development and clinical relapses in MS by
activating pathways comparable to standard disease-modifying
drugs. IF resulted in increased gut bacteria variation, elevation
of the Prevotellaceae, Bacteroidaceae, and Lactobacillaceae
families, and altered antioxidative microbial metabolic
pathways. IF changed T cells in the gut, dropping IL-17-
producing T cells and raising regulatory T cells 35 In the
present research including 17 patients with relapsing-
remitting multiple sclerosis, it was shown that alterations in the
gut flora brought about by a modified fasting regimen were
identical to those seen in rodent EAE models. FMD may improve
relapsing-remitting MS patients' clinical and quality-of-life
results.3¢ This systematic review comprised five research, four
of which were randomized controlled trials and one was a pilot
study. Each of the studies was rated as good quality. These
study findings recommend that fasting regimens might be a
helpful dietary strategy for controlling symptoms and
enhancing QoL in persons with MS. To summarize, intermittent
fasting may be a useful dietary strategy for MS.

3.5 INTERMITTENT FASTING ON NEURODEVELOPMENTAL
DISORDERS:

ASD is a neurodevelopmental disease expressed by anxiety,
repetitive habits, and difficulty with language and social
interaction. In addition, gastrointestinal problems are
frequently comorbid symptoms in children with ASD.
Alterations in the gut microbiome during the early stages of
development are hypothesized to be connected with a greater
chance of developing ASD and its phenotype 37. As a result, IF
and other dietary interventions may be effective in altering
ASD-like behavior. Dietary treatments such as IF might
influence ASD-like behavior. IF may also affect ASD-like
behavior by altering the gut flora, perhaps raising BDNF and
levels of ketone, or raising mTOR pathway activity 38. For
instance, in an animal ASD model, amino acid dietary
treatments lowered mTOR activity. Further studies in clinical
trials are needed to determine whether IF has a favorable effect
on ASD symptomatology 3940.

3.6 INTERMITTENT FASTING ON PD :

A neurodegenerative  disorder influencing  mostly
dopaminergic neurons within substantia nigra of the brain,
which are responsible for making dopamine. Dopamine
normally helps and coordinates the millions of nerve and
muscle cells involved in movement by interacting with other
neurotransmitters. This balance is upset in the absence of
sufficient dopamine, leading to PD symptoms such as tremors
(trembling of the legs, arms, hands, and jaw), rigidity (limb
stiffness), slowness of movement, and impaired balance and
coordination. Supplements and dietary approaches have
occasionally been investigated as potential therapeutic options
to alter disease development and severity in associated
neurodegenerative illnesses. One such strategy is Intermittent
fasting.

An animal model of PD may be created by introducing
mitochondrial poisons that build up in dopaminergic neurons.
CODEN (USA): JDDTAO
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In this model, the degeneration of nigrostriatal neurons results
in behaviours similar to those of Parkinson's disease. By using
this method, animals with neurotoxic-induced PD on a fast-
mimicking diet were able to maintain more of their motor skills
and lost fewer dopaminergic neurons in the “Substantia Nigra”.
More specifically, the Fast Mimicking Diet changed the gut
microbiota's physiology, which in turn corrected the balance of
microglia and astrocytes in the Substantia Nigra—which are
considered to be in charge of the inflammatory reactions
associated with PD —through metabolite signalling.#! After
receiving a neurotoxic injection to mimic PD, monkeys on a
time-restricted feeding schedule showed higher levels of BDNF,
which lessened motor impairments and reduced dopamine
depletion.42 There are currently no human clinical trials that
started early in the course of the illness and continued long
enough to find evidence of the disease-modifying effects of IF.

3.7 INTERMITTENT FASTING ON NEUROPSYCHIATRIC
DISORDER:

A common characteristic of mood and anxiety disorders is a
generalized distorted emotional state that results in feelings of
sadness or concern. Clinically, these illnesses manifest as the
following behavioural, emotional, cognitive, and physiological
symptoms.*3 A new study on mice found that a nine-hour fast
raised BDNF levels, which are linked to chronic stress and
depression, as well as having antidepressant benefits.4445 Six
months of IF increased mood in healthy persons as determined
by the WHO (“World Health Organization”) Well-Being Index
and the Hospital Anxiety along with Depression Scale. 6. In
older males, three months of fasting combined with calorie
restriction reduced emotional reactivity symptoms on the
Mood States questionnaire Profile, such as tension and rage, but
not depressive symptoms 47. In 34 healthy adults, Moro et al.
observed that TRF lowers the inflammatory markers IL-1b,
TNFaq, and I1-6, which are associated with behavior resembling
anxiety and sadness 48. Ramadan IF was shown by Farooq et al.
to lessen manic and depressive signs in 62 people with bipolar
affective disorder #9. Still, certain analyses have indicated that
individuals with bipolar illness may experience a relapse
during Ramadan (IF) or an escalation of their symptoms of
schizophrenia.

CONCLUSION:

In an era of rising medical expenses and a rising incidence of
neurological illness, the development of a cost-free, self-
empowering, and efficient treatment alternative for a range of
neurological illnesses In the future, if these studies are given
priority, fasting regimens will be advised in addition to
medication-based strategies, leading to the development of a
single metabolic strategy that can alter the course and
symptoms of the most prevalent and impairing neurological
disorders that currently exist.
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