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ABSTRACT 

 

Introduction: Neurological disorders pose significant challenges globally in terms of 

disability and mortality. Increasing evidence underscores the role of inflammatory processes 

and gut microbiome imbalances in these conditions, prompting exploration into dietary 

approaches like the Mediterranean, ketogenic diets, and DASH (Dietary Approaches to Stop 

Hypertension) for their potential benefits. With ongoing advancements in understanding 

neurodegenerative diseases like Alzheimer’s, Parkinson’s, Multiple sclerosis, Depression, 

and Schizophrenia, there is a heightened focus on finding more impactful interventions.  

Methods: This review delves into the influence of diet and its components on inflammation 

linked to neurological diseases like Alzheimer’s disease development and progression. Data 

from in vitro experiments, animal models, and various studies are integrated, providing a 

comprehensive analysis of effectiveness of nutritional interventions to combat 

neurodegenerative disorders. Systematic searches of reputable databases like PubMed and 

Google Scholar ensured the inclusion of up-to-date and reliable literature.  

Key Findings: Data suggests that adopting a diet rich in anti-inflammatory elements such as 

minerals, vitamins, polyphenols, omega-3 fatty acids and probiotics from vegetables, fruits, 

spices, herbs, nuts, and legumes could foster a brain-friendly environment and reduce 

neurological disease risks.  

Conclusion: Nutritional strategies hold promises as a non-invasive and effective approach to 

combatting these disorders. 

 

Keywords: Neurological conditions, inflammation, anti-inflammatory diet, Nutrition 
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INTRODUCTION 

Neurological disorders are commonly 

associated with the aging population. 

Among younger individuals, meningitis and 

epilepsy are the primary conditions treated, 

whereas neurodegenerative diseases like 

Alzheimer's and Parkinson's are more 

prevalent among the elderly. In Eastern 

Europe, strokes and migraines have the 

highest incidence according to Disability-

Adjusted Life Year (DALY) rankings, 

followed by Alzheimer's, brain and nervous 

system tumours, drug-related headaches, 

epilepsy, and others [1-3]. Diseases 

affecting the CNS are significant health 

concerns, potentially leading to death or 

disability [4]. The development of 

neurological illnesses involves complex 

processes with various potential causes, 

including brain, spinal cord, or nerve 

injuries, as well as genetic, environmental, 

congenital, infectious, and lifestyle factors. 

http://www.ijhsr.org/
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Some neurological conditions show gender 

differences in prevalence or outcomes, such 

as autism being more common in boys, 

depression in women, Parkinson's disease in 

men, and multiple sclerosis in women. 

Women tend to have a less favourable 

outcome in stroke cases, experiencing a 

more rapid decline in health status 

compared to men [5]. 

 

Role of free radicals in increasing the risk 

of neurological disorders 

Free radicals, mainly generated by 

molecular oxygen, are thought to increase 

the risk of various health issues, including 

aging and neurological disorders [6]. The 

damage caused by free radicals to tissue 

biomolecules like lipids, proteins, and DNA 

is believed to significantly contribute to 

oxidative stress-related pathophysiology. 

Oxidative stress is identified as a key factor 

in CNS disorders at the cellular level. 

Neurodegenerative conditions such as 

Alzheimer's disease, amyotrophic lateral 

sclerosis, Huntington's disease, Parkinson's 

disease, and stroke (brain 

ischemia/reperfusion injury) are closely 

linked to oxidative damage [6]. 

 

Influence of microbiota in mood and 

behaviour regulation: 

Recent research indicates that dietary 

choices influence molecular processes 

governing energy metabolism and synaptic 

plasticity [7-10]. Nutrients affect factors 

such as microbiome composition, microbial 

metabolites, gastrointestinal signalling 

molecules, and neurotransmitters, 

suggesting that dietary patterns impact 

metabolic changes and inflammation 

development [7,8]. Studies suggest a 

connection between alterations in 

microbiota composition and psychiatric 

disorders like depression, anxiety, and 

schizophrenia, with the gut-brain axis 

playing a crucial role. The microbiota's 

influence extends to neurotransmitter levels 

like serotonin and dopamine, which are 

involved in mood and behaviour regulation. 

Some studies indicate that probiotics might 

offer benefits for depression, anxiety, and 

cognitive function [11-13]. 

Research findings from animal models of 

CNS impairment support the hypothesis that 

nutrients, whether obtained through whole 

foods or dietary supplements, can mitigate 

the effects of brain damage. Diet and 

exercise present a non-invasive and 

practical approach to aiding in the treatment 

of neurologic and cognitive diseases [4]. 

Nutraceuticals containing vitamins, 

minerals, amino acids, fatty acids, or plant 

extracts in supplement form have gained 

attention for their potential role in this 

regard [14]. Optimal sleep, hydration, and a 

balanced diet are crucial for maintaining 

mental effectiveness [6]. However, the 

consumption of ultra-processed foods, high 

in saturated fats and carbohydrates, has been 

steadily increasing worldwide. These foods 

often lack naturally occurring ingredients 

and are packed with preservatives, 

stabilizers, emulsifiers, and other additives 

aimed at extending shelf life and enhancing 

profitability, ultimately posing a negative 

impact on the body, especially the brain [7]. 

The constituents of ultra-processed foods 

are not nutritionally recommended for 

frequent and large consumption [18]. 

Artificial preservatives, including synthetic 

or semi-synthetic compounds like 

benzoates, sorbates, nitrites, nitrates of 

potassium or sodium, potassium sulphites, 

glutamates, and glycerides, are generally 

considered safe but may have negative 

effects on consumer health [9]. Predicting 

the long-term effects of these components, 

even when present in small concentrations, 

on the complex human body is challenging 

[8,9]. However, evidence suggests that 

excessive consumption of these compounds 

could be unhealthy and accelerate the onset 

of chronic diseases [7-9]. 

Simple sugars and saturated fatty acids have 

been linked to memory problems and 

damage to the hippocampus [15]. Studies on 

mice have demonstrated that exposure to 

high-fat diets or simple sugars from infancy 

can negatively affect hippocampus-

dependent learning and memory functions, 
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with these deficiencies sometimes persisting 

into adulthood despite nutritional 

intervention, independent of obesity and 

metabolic disturbance [15-16]. While 

malnutrition remains a significant issue in 

less developed countries, excessive caloric 

intake and lack of physical activity are 

major concerns in the Western world, 

leading to weight gain and associated health 

problems. To promote good health, it's 

essential to maintain a balanced diet rich in 

fruits, vegetables, whole grains, lean 

proteins, and healthy fats, along with regular 

physical activity. The brain relies on 

glucose as its primary fuel for processing 

and storing data, but an excessive intake of 

simple carbohydrates has been shown to 

negatively impact brain vessels [16]. Recent 

studies indicate that the high intake of 

simple carbohydrates and saturated fats in 

an ultra-processed diet alters the redox state, 

gut microbiota, and inflammatory response 

[17,18]. The functioning of the CNS 

depends on both internal and external 

factors. Internal factors, known as 

neurotrophic elements, regulate the survival, 

growth, and function of nerve tissue by 

activating various signalling pathways and 

receptors. External factors also play a 

crucial role in brain function. This review 

aims to explore in-depth the influence of 

diet, including its inflammatory properties, 

on the onset and/or progression of CNS 

disorders. 

 

Mechanisms associated with diet and 

neurological disease development. 

The relationship between diet and 

inflammation is closely linked to the 

development of neurological diseases like 

Alzheimer’s, Parkinson’s, multiple 

sclerosis, schizophrenia, bipolar disorder, 

and depression. Dietary factors serve as 

significant regulators of inflammation, with 

a diet rich in whole foods such as fruits, 

vegetables, whole grains, and lean proteins 

associated with reduced levels of 

inflammatory markers like C-reactive 

protein (CRP) and interleukin-6 (IL-6). 

Conversely, diets high in processed foods, 

saturated fats, refined carbohydrates, and 

red meat have been correlated with elevated 

inflammation levels and an increased risk of 

chronic diseases, including neurological 

disorders. 

 

Inflammation promoting diet 

An inflammation-promoting diet comprises 

foods that can stimulate an inflammatory 

response in the body. In recent decades, 

Westernized countries have witnessed a 

significant shift towards increased 

consumption of Western diets, which are 

associated with inflammation-promoting 

effects. An inflammation-promoting diet is 

characterized by high consumption of 

processed meals, convenience foods, 

snacks, sugary soft drinks, high-fat foods, 

and carbohydrates. Ultra-processed foods 

contain a plethora of additives like 

preservatives, stabilizers, emulsifiers, 

bulking agents, and flavourings, which are 

not recommended for frequent or excessive 

consumption from a nutritional standpoint. 

Saturated and trans fats found in animal 

products and processed foods can increase 

inflammation by stimulating the production 

of pro-inflammatory cytokines like IL-1, IL-

6, and TNF-alpha, with studies linking high 

intake of these fats to an increased risk of 

Alzheimer’s disease and cardiovascular 

diseases [12-13,19]. Conversely, diets low 

in fat but high in omega-3 fatty acids have 

shown to protect against cognitive decline 

[20]. Polyunsaturated fats, particularly 

omega-3s, exhibit anti-inflammatory 

properties and are associated with reduced 

risk of cardiovascular mortality. The 

balance between omega-6 and omega-3 

fatty acids is crucial in modulating 

inflammation and preventing non-

communicable diseases [21-25].  

Refined carbohydrates, such as white bread 

and sugary drinks, cause rapid spikes in 

blood sugar levels, leading to increased 

insulin release and potentially contributing 

to insulin resistance and inflammation [15]. 

Consuming high glycaemic index foods 

frequently correlates with elevated levels of 

inflammatory markers like CRP, TNF-α, IL-
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1β, and IL-6, while dietary fibre intake has 

the opposite effect [17,18,26]. Additionally, 

an inflammation-promoting diet tends to be 

low in antioxidant-rich fruits and 

vegetables, which play a vital role in 

neutralizing free radicals and reducing 

inflammation. A diet lacking in these foods 

can lead to increased oxidative stress and 

inflammation, negatively impacting physical 

and mental health [16]. 

 

Anti-inflammatory components of diet 

The impact of dietary components on 

human neurological function has been a 

subject of interest for researchers for 

decades, with growing evidence suggesting 

certain components have beneficial effects 

on the onset and progression of neurological 

disorders [7,27]. Here, we highlight dietary 

components with high anti-inflammatory 

and antioxidant activity: 

 

• High Fruits and Vegetables intake 

linked to lower inflammatory 

markers: 

Consuming a diet rich in fruits and 

vegetables is associated with lower levels of 

inflammatory indicators. These foods are 

abundant in bioactive substances like 

polyphenols, antioxidant vitamins, minerals, 

and fibre, inversely correlating with 

inflammation and oxidative stress. Research 

shows that adult consumption of fruits and 

vegetables is negatively correlated with pro-

inflammatory cytokines and reactive oxygen 

species. It's recommended to consume five 

portions of fruits and vegetables daily to 

lower these markers [28]. 

 

• Spices and herbs shown positive 

influence on health 

Herbs and spices, due to their high 

biological activity, complement various 

cuisines and offer positive health impacts 

[29,30].  

Their antioxidant and anti-inflammatory 

effects are attributed to compounds like 

terpenes, phenolic acids, and flavonoids 

[31]. 

 Curcumin and garlic stand out for their 

potent anti-inflammatory effects. Curcumin, 

found in turmeric, regulates various 

biological targets involved in inflammation, 

while garlic possesses multiple beneficial 

properties, including anti-inflammatory and 

antioxidant effects. Compounds like allicin, 

diallyl sulphide, diallyl disulfide, diallyl 

trisulfide, quercetin, and kaempferol in 

garlic exhibit strong anti-inflammatory 

effects and may be beneficial in 

inflammatory bowel disease treatment [31]. 

These dietary components offer promising 

avenues for mitigating inflammation and 

oxidative stress, potentially impacting the 

development and progression of various 

neurological disorders [32]. 

 

• Zingiber Officinale 

Terpenes and phenolic compounds, 

particularly gingerols, are common 

physiologically active substances found in 

ginger, known for their anti-inflammatory, 

antioxidant, and analgesic properties [33]. 

Studies in rats have shown that high doses 

of ginger significantly reduce serum levels 

of PGE (2) and TXB (2), with a higher dose 

also resulting in a significant reduction in 

serum cholesterol levels. These findings 

suggest that ginger may have cholesterol-

lowering, antithrombotic, and anti-

inflammatory effects [33]. Initially, it was 

thought that ginger's anti-inflammatory 

effects were due to its inhibition of key 

enzymes involved in arachidonate 

metabolism, such as cyclooxygenase (COX) 

and 5-lipoxygenase (LOX). However, 

further research has revealed that ginger 

also downregulates the expression of pro-

inflammatory genes [33].  

Recent studies suggest that ginger 

preparations may positively impact COVID-

19-related lung inflammation due to their 

anti-inflammatory and immunomodulatory 

properties [34,35]. 

Rosemary (Rosmarinus officinalis L.), 

native to the Mediterranean region, is 

known for its antimicrobial essential oil and 

is recognized in traditional medicine for its 

antioxidant and anti-inflammatory 
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properties. Extracts and compounds derived 

from rosemary have demonstrated 

significant anti-inflammatory effects, 

attributed to compounds like carnosol, 

betulinic acid, and ursolic acid. These 

substances inhibit the release of 

proinflammatory mediators like NOx, IL-1, 

and TNF-1α while reducing leukocyte 

activation at the site of inflammation. 

Rosemary's anti-inflammatory properties 

make it a potential treatment for skin 

conditions like eczema [36-38]. 

Oily marine fish is a rich source of omega-3 

fatty acids, particularly EPA and DHA, 

which possess anti-inflammatory, 

antiarrhythmic, anti-hypertensive, and anti-

aggregating properties. These fatty acids 

also lower blood triglyceride levels, 

reducing the risk of cardiovascular incidents 

[27]. Seaweed and α-linolenic acid, a 

precursor to EPA, are additional sources of 

omega-3 acids that can be obtained from the 

diet [27]. 

 

• Soybeans and Legumes 

Legume seeds, including soybeans, are high 

in fibre and vegetable protein. Soy 

isoflavones have demonstrated anti-

atherosclerotic, antioxidant, 

antiproliferative, and anti-amyloidogenic 

properties, providing health benefits in 

preventing various diseases such as heart 

disease, obesity, cancer, diabetes, and 

osteoporosis [39,40].  

Substituting some animal protein with 

vegetarian protein, especially in patients 

with chronic inflammatory diseases, is 

recommended [27,41]. Additionally, 

metabolites generated in the gut after 

consuming soy products may lower the risk 

of developing dementia [42]. 

 

• Vegetable oils with unsaturated fatty 

acids 

Olive oil, have various health benefits. 

Olive oil contains monounsaturated fatty 

acids that modify anti-inflammatory 

pathways, reducing inflammation. Its 

composition, including high levels of oleic 

acid, vitamin E, and polyphenols, makes it 

resistant to oxidative changes and effective 

in minimizing cholesterol absorption [43]. 

Extra virgin olive oil is associated with a 

reduced risk of chronic degenerative 

diseases like cardiovascular disease, type 2 

diabetes, and cancer due to its antioxidant, 

anti-inflammatory, and immunomodulatory 

properties [23,43]. 

Gamma-linolenic acid, an anti-inflammatory 

fatty acid from the n-6 family, can be added 

to the diet to treat disorders with severe 

inflammation. Evening primrose oil, borage 

oil, or blackcurrant seed oil are alternative 

sources of this compound. These dietary 

components offer promising avenues for 

combating inflammation and improving 

overall health [44]. 

 

• Seeds and Nuts 

Incorporating nuts and seeds into snacks or 

meals can support the anti-inflammatory 

effects of the diet due to their rich content of 

nutrients such as dietary fibre, 

phytonutrients, vitamins, minerals, and 

essential fatty acids. High consumption of 

pumpkin seeds, pistachios, walnuts, and 

almonds is advised for their high antioxidant 

content [28]. These nuts contain active 

compounds that enhance the body's 

endogenous antioxidant defence and 

regulate the cellular redox state. Several 

studies have indicated that nuts, including 

almonds, hazelnuts, and walnuts, contain 

micronutrients and phytochemicals that can 

impact various pathways involved in 

Alzheimer’s disease, such as amyloid 

genesis, tau phosphorylation, oxidative 

stress, and cholinergic pathways [45,46]. 

 

• Tea  

Tea, both black and green, contributes 

significantly to reducing inflammation in 

the diet. Green tea extract, high in phenolic 

compounds, exhibits antioxidant capacity 

and inhibits LDL-cholesterol oxidation, 

making it a partial substitute for water in 

quenching thirst while lowering disease 

progression [30]. 
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• Coffee 

Research suggests that caffeine found in 

coffee, tea, and chocolate may have a 

protective effect against Alzheimer’s 

disease by reducing inflammation and 

protecting brain cells from damage. Studies 

have shown that caffeine intake is 

associated with a lower risk of developing 

Alzheimer’s disease in older adults [46-48]. 

 

• Red wine 

Moderate consumption of red wine, 

particularly red dry wine, has been 

associated with a reduced risk of dementia 

and cognitive decline due to its polyphenol 

content, especially resveratrol [49-50]. 

Resveratrol supplementation can enhance 

cognition alongside cerebrovascular 

function, but it should be consumed in 

moderation (no more than 1 glass per day) 

and is not additionally advised for the 

prevention of cardiovascular disorders in 

non-drinkers [28]. 

 

• Dark chocolate 

Dark chocolate, rich in cocoa flavanols, 

possesses anti-inflammatory and antioxidant 

properties that positively impact cognitive 

function and neuroplasticity [28]. Cocoa and 

cocoa products have been shown to have a 

positive impact on human cognition, 

particularly in elderly populations and 

patients at risk [28,30]. 

 

Diet and microbiome and its effect on 

neurological disease development and its 

outcome 

The composition and amounts of the diet 

significantly impact the structure and 

function of the human microbiota, with 

recent research indicating that the gut 

microbiome can influence the development 

and outcomes of neurological diseases 

[16,51]. A healthy gut microbiome is crucial 

for maintaining overall health by positively 

affecting metabolic and immunological 

functions [52]. Often referred to as "the 

second brain" due to its resemblance to 

brain cells, the gut microbiota plays a 

critical role in regulating overall brain 

function through various pathways, 

including immune, endocrine, and vagal 

routes, influencing hormones, 

neurotransmitters, cytokines, and short-

chain fatty acids [53-55]. 

Preclinical investigations suggest that 

administering probiotics can reduce both 

peripheral and central inflammation, as well 

as mitigate oxidative stress by altering 

levels of specific markers. In conditions like 

Multiple sclerosis (MS), Alzheimer’s 

disease (AD), and Parkinson’s disease (PD), 

alterations in the gut microbiome 

composition have been observed, 

characterized by shifts in beneficial and pro-

inflammatory bacteria. High-fat diets have 

been shown to exacerbate symptoms and 

disease progression in animal models and 

humans with these neurological conditions 

[56,57]. 

A healthy diet rich in fiber and beneficial 

nutrients can promote a diverse and stable 

gut microbiome, potentially reducing the 

risk of neurological diseases. Conversely, a 

high-fat diet leading to dysbiosis and 

inflammation may increase the risk of these 

conditions and worsen their outcomes. In 

depression, dietary factors such as high-fat 

diets or low fibre intake have been linked to 

dysbiosis and inflammation, exacerbating 

depressive symptoms. Conversely, a diet 

rich in plant-based foods and whole grains 

has been associated with a more diverse and 

stable gut microbiome, potentially reducing 

the risk of depression and improving 

outcomes [58]. 

Furthermore, probiotics have shown 

promise in improving depressive symptoms 

and cognitive function in preclinical studies, 

highlighting the potential of targeting the 

gut microbiome for mental health 

interventions [59] 

 

Significance of adopting an anti-

inflammatory diet for the prevention and 

treatment of neural degenerative 

disorders 

Alzheimer's disease  

Alzheimer's disease (AD) remains a 

significant global challenge despite 
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extensive efforts to prevent and treat it, with 

projections estimating 100 million AD 

patients worldwide by 2050[59]. This 

complex neurodegenerative disease is 

characterized by irreversible behavioural 

changes and has multiple risk factors, 

including age, gender, cardiovascular 

health, alcohol consumption, social 

engagement, sleep quality, and conditions 

such as depression and Down syndrome 

[60]. Individuals with Down syndrome are 

at a higher risk of developing AD, often 

exhibiting symptoms earlier than the general 

population. Engaging in mentally and 

socially stimulating activities has been 

linked with a decreased risk of AD [61]. 

While aging increases the likelihood of 

developing AD, it is not an inevitable aspect 

of aging. Women represent a majority of 

AD patients, and hormonal differences, 

particularly the effects of oestrogen and 

testosterone, may play a role in sex 

differences in neurological diseases. 

Oestrogen has shown neuroprotective 

effects, while testosterone may have 

neurotoxic effects, though the impact of 

these hormones varies depending on the 

disease and life stage [62-64]. 

The pathology of AD involves 

neurodegeneration, including extra neuronal 

neuritic plaques and neuronal death due to 

excessive production of amyloid β (Aβ) 

peptide. Protein phosphatase 2A (PP2A), a 

tau protein phosphatase, is involved in the 

regulation of tau protein phosphorylation. 

Dysregulation of PP2A can lead to the 

formation of neurofibrillary tangles, 

contributing to AD pathology [59]. 

Adopting an anti-inflammatory diet may 

play a significant role in the prevention and 

treatment of AD by addressing 

inflammation, oxidative stress, and other 

factors implicated in the disease's 

progression. 

Research suggests that Alzheimer's disease 

(AD) patients exhibit lower levels of brain 

insulin signalling and fewer brain insulin 

receptors, leading to brain insulin resistance 

[65,61]. Positron emission tomography 

(PET) data indicates a deficiency in cerebral 

glucose metabolism of 20–25%, along with 

a reduced number of mitochondria in 

neurons. These neurons also show 

diminished citric acid cycle and respiratory 

chain activity, resulting in decreased energy 

production [65]. 

Studies have investigated the effect of diet 

on AD treatment, with a focus on ketone 

bodies as a cellular energy source [65]. A 

randomized crossover trial assessed the 

impact of the ketogenic diet on AD patients' 

condition, demonstrating improvements in 

activities of daily living, quality of life, and 

cognitive function. Additionally, a study 

evaluated the influence of the 

Mediterranean diet enriched with coconut 

oil on AD patients, reporting improvements 

in cognitive abilities, memory, and 

inflammatory markers. 

Furthermore, research on the Modified 

Atkins Diet (MAD) and a ketogenic diet 

showed beneficial effects on cognitive 

function and inflammatory markers in 

patients with AD, suggesting the potential 

of dietary interventions in managing the 

disease [66]. These findings underscore the 

importance of diet in AD treatment and 

support the exploration of dietary strategies 

to mitigate cognitive decline and 

inflammation associated with the disease. 

Research findings suggest that adherence to 

the Mediterranean diet is associated with 

improved cognitive performance, reduced 

risk of cognitive decline and impairment, 

and a lower incidence of Alzheimer’s 

disease (AD). In a study by Hoscheidt et al., 

the impact of the Mediterranean and 

Western diets on AD biomarkers was 

evaluated in patients with mild cognitive 

impairment. Surprisingly, the Mediterranean 

diet increased CSF amyloid Beta (AB) 

levels in healthy individuals, while the 

Western diet decreased them. Conversely, in 

patients with impaired cognitive functions, 

the Mediterranean diet decreased AB levels, 

and the Western diet increased them. 

Furthermore, studies have examined the 

effects of omega-3 supplementation alone 

and in combination with lipoic acid (LA) on 

oxidative stress and cognitive function in 
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AD patients [66]. While omega-3 

supplementation alone did not significantly 

impact oxidative stress or cognitive 

function, the combination of omega-3 and 

LA slowed cognitive and functional decline 

over 12 months. 

Additionally, research by Sun et al. explored 

the relationship between malnutrition and 

hyperhomocysteinemia in AD patients and 

the effect of diet intervention with betaine 

[61,67]. Malnutrition was prevalent in AD 

patients and associated with high levels of 

homocysteine. Betaine supplementation 

improved cognitive function, decreased 

phosphorylated Tau protein levels, inhibited 

A-Beta accumulation, and reduced 

proinflammatory cytokine levels in AD 

patients [61]. 

These findings underscore the significant 

impact of diet on the treatment of AD and 

highlight the potential of dietary 

interventions, such as the Mediterranean 

diet and supplementation with omega-3 and 

betaine, in managing the disease and 

improving cognitive function [68]. 

 

MATERIALS & METHODS 

Data from in vitro experiments, animal 

models, and various studies are integrated, 

providing a comprehensive analysis of 

effectiveness of nutritional interventions to 

combat neurodegenerative disorders. 

Systematic searches of reputable databases 

like PubMed and Google Scholar ensured 

the inclusion of up-to-date and reliable 

literature. 

 

RESULT 

Evidence suggests that specific dietary 

patterns, such as the Mediterranean diet, are 

associated with a lower risk of cognitive 

decline in Alzheimer's disease and slower 

disease progression in Parkinson's disease. 

Additionally, diets like the ketogenic diet 

have shown promise in managing symptoms 

of multiple sclerosis and Alzheimer's 

disease. Furthermore, maintaining a diverse 

and healthy gut microbiome through proper 

nutrition can support neurological health by 

promoting neurotransmitter production, 

regulating inflammation, and preserving the 

integrity of the blood-brain barrier. 

 

CONCLUSION 

The conclusions drawn from the presented 

data highlight the significant impact of 

dietary choices on neurological health. 

Adopting a healthy diet rich in antioxidants 

and anti-inflammatory compounds can play 

a crucial role in combating various 

neurological disorders by restoring 

metabolic balance, reducing oxidative 

stress, and modifying inflammatory 

pathways. 

Overall, the data underscores the importance 

of prioritizing a healthy diet and gut 

microbiome to actively support neurological 

health and reduce the risk of developing 

neurological diseases. However, further 

research is needed to fully understand the 

intricate mechanisms underlying the effects 

of dietary patterns on neurological disorders 

and to develop more targeted and effective 

dietary interventions. 

 

Declaration by Authors 

Ethical Approval: Not Required 

Acknowledgement: None 

Source of Funding: None 

Conflict of Interest: The authors declare no 

conflict of interest. 

 

REFERENCES 
1. Di Luca, M.; Nutt, D.; Oertel, W.; Boyer, 

P.; Jaarsma, J.; Destrebecq, F.; Esposito, G.; 

Quoidbach, V. Towards Earlier Diagnosis 

and Treatment of Disorders of the Brain. 

Bull. World Health Organ. 2018, 96, 298–

298A. [CrossRef]  

2. The global economic burden of non-

communicable diseases. World Economic 

Forum, Geneva, 2011. 

3. Neurological Disorders Collaborator Group 

(NDCG). Global, regional, and national 

burden of neurological disorders during 

1990–2015: A systematic analysis for the 

Global Burden of Disease Study 2015. 

Lancet 2017, 16, 877–897. [CrossRef] 

[PubMed]  

4. Gomez-Pinilla, F.; Gomez, A.G. The 

influence of dietary factors in central 

nervous system plasticity and injury 



Sushma Swaraj Rapelly et.al. Exploring the impact of diet on inflammation in neurological disorders: a review 

 

                                  International Journal of Health Sciences and Research (www.ijhsr.org)  121 

Volume 14; Issue: 10; October 2024 

recovery. Phys. Med. Rehabil. 2011, 3, 111–

116. [CrossRef]  

5. Hanamsagar, R.; Bilbo, S.D. Sex differences 

in neurodevelopmental and 

neurodegenerative disorders: Focus on 

microglial function and neuroinflammation 

during development. J. Steroid Biochem. 

Mol. Biol. 2016, 160, 127–133. [CrossRef] 

[PubMed]  

6. Kim, G.H.; Kim, J.E.; Rhie, S.J.; Yoon, S. 

The Role of Oxidative Stress in 

Neurodegenerative Diseases. Exp. 

Neurobiol. 2015, 24, 325–340. [CrossRef] 

7. Wu, Z. Ying, F. Gomez-Pinilla. Dietary 

curcumin counteracts the outcome of 

traumatic brain injury on oxidative stress, 

synaptic plasticity, and cognition. Exp 

Neurol. 2006; 197: 309–317. 

8. Mirza, S.K.; Asema, U.K.; Kasim, S.S. To 

study the harmful effects of food 

preservatives on human health. J. Med. 

Chem. Drug Des. 2017, 2, 610–616. 

9. Gupta, R.; Yadav, R.K. Impact Of Chemical 

Food Preservatives on Human Health. 

PalArch’s J. Archaeol. Egypt Egyptol. 2021, 

18, 811–818. 

10. Pascale, A.; Marchesi, N.; Govoni, S.; 

Barbieri, A. Targeting the microbiota in 

pharmacology of psychiatric disorders. 

Pharm. Res. 2020, 157, 104856. [CrossRef]  

11. Fond, G.; Boukouaci, W.; Chevalier, G.; 

Regnault, A.; Eberl, G.; Hamdani, N.; 

Leboyer, M. The “psychomicrobiotic”: 

Targeting microbiota in major psychiatric 

disorders: A systematic review. Pathol. Biol. 

2015, 63, 35–42. [CrossRef] 

12. Slyepchenko, A.; Maes, M.; Jacka, F.N.; 

Kohler, C.A.; Barichello, T.; McIntyre, 

R.S.; Berk, M. Gut microbiota, bacterial 

translocation, and interactions with diet: 

Pathophysiological links between major 

depressive disorder and non-communicable 

medical comorbidities. Psychother. 

Psychosom. 2016, 85, 31–46. [CrossRef] 

13. Kelly, J.R.; Borre, Y.; O’Brien, C.; 

Patterson, E.; El Aidy, S.; Deane, J.; 

Kennedy, P.J.; Beers, S.; Scott, K.; 

Moloney, G.; et al. Transferring the blues: 

Depression-associated gut microbiota 

induces neurobehavioural changes in the rat. 

J. Psychiatr. Res. 2016, 82, 109–118. 

[CrossRef]  

14. Soilu-Hänninen, M.; Åivo, J.; Lindström, 

B.M.; Elovaara, I.; Sumelahti, M.L.; 

Färkkilä, M.; Tienari, P.; Atula, S.; 

Sarasoja, T.; Herrala, L.; et al. A 

randomised, double blind, placebo-

controlled trial with vitamin D3 as an add 

on treatment to interferon β-1b in patients 

with multiple sclerosis. J. Neurol. 

Neurosurg. Psychiatry 2012, 83, 565–571. 

[CrossRef]  

15. Noble, E.E.; Kanoski, S.E. Early life 

exposure to obesogenic diets and learning 

and memory dysfunction. Curr. Opin. 

Behav. Sci. 2016, 9, 7–14. [CrossRef] 

[PubMed] 

16. Bingham, M. Obesity-Related Altered Brain 

Responses to Simple Sugars: Implications 

for Weight Gain. Diabetes 2016, 65, 1868–

1882. 18.  

17. DeSalvo, K.B.; Olson, R.; Casavale, K.O. 

Dietary guidelines for Americans. JAMA 

2016, 315, 457–458. [CrossRef]  

18. Martínez Leo, E.E.; Peñafiel, A.M.; 

Escalante, V.M.H.; Cabrera Araujo, Z.M. 

Ultra-processed diet, systemic oxidative 

stress, and breach of immunologic 

tolerance. Nutrition 2021, 91–92, 111419. 

[CrossRef] [PubMed]  

19. Zmora, N.; Suez, J.; Elinav, E. You are what 

you eat: Diet, health and the gut microbiota. 

Nat. Rev. Gastroenterol. Hepatol. 2019, 16, 

35–56. [CrossRef]  

20. Velloso, L.A. The brain is the conductor: 

Diet-induced inflammation overlapping 

physiological control of body mass and 

metabolism. Arq. Bras. Endocrinol. 

Metabol. 2009, 53, 151–158. [CrossRef] 

[PubMed] 

21. Christ, A.; Lauterbach, M.; Latz, E. Western 

Diet and the Immune System: An 

Inflammatory Connection. Immunity 2019, 

51, 794–811. [CrossRef] [PubMed] 

22. Hyatt, H.; Deminice, R.; Yoshihara, T.; 

Powers, S.K. Mitochondrial dysfunction 

induces muscle atrophy during prolonged 

inactivity: A review of the causes and 

effects. Arch. Biochem. Biophys. 2019, 662, 

49–60. [CrossRef] 

23. Sears, B.; Ricordi, C. Anti-inflammatory 

nutrition as a pharmacological approach to 

treat obesity. J. Obes. 2011, 2011, 431985. 

[CrossRef] [PubMed] 

24. Galland, L. Diet and inflammation. Nutr. 

Clin. Pract. 2010, 25, 634–640. [CrossRef]  

25. Freeman, L.R.; Haley-Zitlin, V.; 

Rosenberger, D.S.; Granholm, A.C. 

Damaging effects of a high-fat diet to the 

brain and cognition: Areview of proposed 



Sushma Swaraj Rapelly et.al. Exploring the impact of diet on inflammation in neurological disorders: a review 

 

                                  International Journal of Health Sciences and Research (www.ijhsr.org)  122 

Volume 14; Issue: 10; October 2024 

mechanisms. Nutr. Neurosci. 2014, 17, 241–

251. [CrossRef]  

26. Saha, S.K.; Lee, S.B.; Won, J.; Choi, H.Y.; 

Kim, K.; Yang, G.M.; Dayem, A.A.; Cho, 

S. Correlation between Oxidative Stress, 

Nutrition, and Cancer Initiation. Int. J. Mol. 

Sci. 2017, 18, 1544. [CrossRef] [PubMed] 

27. Saita, E.; Kondo, K.; Momiyama, Y. Anti-

inflammatory diet for atherosclerosis and 

coronary artery disease: Antioxidant foods. 

Clin. Med. Insights Cardiol. 2014, 8, CMC-

S17071. [CrossRef]  

28. Rondanelli, M.; Faliva, M.A.; Miccono, A.; 

Naso, M.; Nichetti, M.; Riva, A.; Guerriero, 

F.; De Gregori, M.; Peroni, G.; Perna, S. 

Food pyramid for subjects with chronic 

pain: Foods and dietary constituents as anti-

inflammatory and antioxidant agents. Nutr. 

Res. Rev. 2018, 31, 131–151. [CrossRef]  

29. Aggarwal, B.B.; Van Kuiken, M.E.; Iyer, 

L.H.; Harikumar, K.B.; Sung, B. Molecular 

targets of nutraceuticals derived from 

dietary spices: Potential role in suppression 

of inflammation and tumorigenesis. Exp. 

Biol. Med. 2009, 234, 825–849. [CrossRef]  

30. Serafini, M.; Peluso, I. Functional foods for 

health: The interrelated antioxidant and anti-

inflammatory role of fruits, vegetables, 

herbs, spices and cocoa in humans. Curr. 

Pharm. Des. 2016, 22, 6701–6715. 

[CrossRef] [PubMed] 

31. Rubió, L.; Motilva, M.J.; Romero, M.P. 

Recent advances in biologically active 

compounds in herbs and spices: A review of 

the most effective antioxidant and anti-

inflammatory active principles. Crit. Rev. 

Food Sci. Nutr. 2013, 53, 943–953. 

[CrossRef] [PubMed] 

32. Lee, D.Y.; Li, H.; Lim, H.J.; Lee, H.J.; Jeon, 

R.; Ryu, J.H. Anti-inflammatory activity of 

sulfur-containing compounds from garlic. J. 

Med. Food 2012, 15, 992–999. [CrossRef]  

33. Thomson, M.; Al-Qattan, K.K.; Al-Sawan, 

S.M.; Alnaqeeb, M.A.; Khan, I.; Ali, M. 

The use of ginger (Zingiber officinale 

Rosc.) as a potential anti-inflammatory and 

antithrombotic agent. Prostaglandins 

Leukot. Essent. Fat. Acids 2002, 67, 475–

478. [CrossRef] 

34. Habib, S.H.M.; Makpol, S.; Hamid, N.A.A.; 

Das, S.; Ngah, W.Z.W.; Yusof, Y.A.M. 

Ginger extract (Zingiber officinale) has anti-

cancer and anti-inflammatory effects on 

ethionine-induced hepatoma rats. Clinics 

2008, 63, 807–813. [CrossRef] 

35. Pagano, E.; Souto, E.B.; Durazzo, A.; 

Sharifi-Rad, J.; Lucarini, M.; Souto, S.B.; 

Romano, B. Ginger (Zingiber officinale 

Roscoe) as a nutraceutical: Focus on the 

metabolic, analgesic, and antiinflammatory 

effects. Phytother. Res. 2021, 35, 2403–

2417. [CrossRef] 

36. Altinier, G.; Sosa, S.; Aquino, R.P.; 

Mencherini, T.; Loggia, R.D.; Tubaro, A. 

Characterization of topical antiinflammatory 

compounds in Rosmarinus officinalis L. J. 

Agric. Food Chem. 2007, 55, 1718–1723. 

[CrossRef] 

37. Benincá, J.P.; Dalmarco, J.B.; Pizzolatti, 

M.G.; Fröde, T.S. Analysis of the anti-

inflammatory properties of Rosmarinus 

officinalis L. in mice. Food Chem. 2011, 

124, 468–475. [CrossRef] 

38. Juhás, Š.; Bukovská, A.; ˇ Cikoš, Š.; 

Czikková, S.; Fabian, D.; Koppel, J. Anti-

inflammatory effects of Rosmarinus 

officinalis essential oil in mice. Acta Vet. 

Brno 2009, 78, 121–127. [CrossRef] 

39. Hirohata, M.; Ono, K.; Takasaki, J.; 

Takahashi, R.; Ikeda, T.; Morinaga, A.; 

Yamada, M. Anti-amyloidogenic effects of 

soybean isoflavones in vitro: Fluorescence 

spectroscopy demonstrating direct binding 

to Aβ monomers, oligomers and fibrils. 

Biochim. Biophys. Acta 2012, 1822, 1316–

1324. [CrossRef] 

40. Yamagata, K. Soy Isoflavones Inhibit 

Endothelial Cell Dysfunction and Prevent 

Cardiovascular Disease. J. Cardiovasc. 

Pharmacol. 2019, 74, 201–209. [CrossRef] 

41. Zhang, T.; Dou, W.; Zhang, X.; Zhao, Y.; 

Zhang, Y.; Jiang, L.; Sui, X. The 

development history and recent updates on 

soy protein-based meat alternatives. Trends 

Food Sci. Technol. 2021, 109, 702–710. 

[CrossRef] 

42. Sekikawa, A.; Higashiyama, A.; Lopresti, 

B.J.; Ihara, M.; Aizenstein, H.; Watanabe, 

M.; Chang, Y.; Kakuta, C.; Yu, Z.; Mathis, 

C.; et al. Associations of equol-producing 

status with white matter lesion and amyloid-

β deposition in cognitively normal elderly 

Japanese. Alzheimer’s Dement. 2020, 6, 

12089–12098. [CrossRef] 

43. Volpe, R.; Stefano, P.; Massimiliano, M.; 

Francesca, M.; Gianluca, S.; Federica, R. 

Healthy fats for healthy nutrition. An 

educational approach in the workplace to 

regulate food choices and improve 

prevention of non-communicable diseases. 



Sushma Swaraj Rapelly et.al. Exploring the impact of diet on inflammation in neurological disorders: a review 

 

                                  International Journal of Health Sciences and Research (www.ijhsr.org)  123 

Volume 14; Issue: 10; October 2024 

High Blood Press. Cardiovasc. Prev. 2015, 

22, 395–401. [CrossRef] [PubMed] 

44. Materac, E.; Marczy´nski, Z.; Bodek, K.H. 

Rola kwasów tłuszczowych omega-3 i 

omega-6 w organizmie człowieka. [The role 

of omega-3 and omega-6 fatty acids in the 

human body]. Bromat. Chem. Toksykol. 

2013, 46, 225–233. 

45. Gorji, N.; Moeini, R.; Memariani, Z. 

Almond, hazelnut and walnut, three nuts for 

neuroprotection in Alzheimer’s disease: A 

neuropharmacological review of their 

bioactive constituents. Pharmacol. Res. 

2018, 129, 115–127. [CrossRef] [PubMed] 

46. Hu, N.; Yu, J.T.; Tan, L.; Wang, Y.-L.; Sun, 

L.; Tan, L. Nutrition and the Risk of 

Alzheimer’s Disease. BioMed. Res. Int. 

2013, 2013, 524820. [CrossRef] 

47. Eskelinen, M.H.; Kivipelto, M. Caffeine as 

a Protective Factor in Dementia and 

Alzheimer’s Disease. J. Alzheimer’s Dis. 

2010, 20, 167–174. [CrossRef] 

48. Barranco Quintana, J.L.; Allam, M.F.; Del 

Castillo, A.S.; Navajas, R.F.-C. Alzheimer’s 

disease and coffee: A quantitative review. 

Neurol. Res. 2007, 29, 91–95. [CrossRef] 

49. Zale, E.L.; Powers, J.M.; Ditre, J.W. 

Cognitive-affective transdiagnostic factors 

associated with vulnerability to alcohol and 

prescription opioid use in the context of 

pain. Alcohol Res. Curr. Rev. 2021, 41, 8. 

[CrossRef] 

50. Zaw,J.J.T.; Howe, P.R.; Wong, R.H. Long-

term effects of resveratrol on cognition, 

cerebrovascular function and cardio-

metabolic markers in postmenopausal 

women: A 24-month randomised, double-

blind, placebo-controlled, crossover study. 

Clin. Nutr. 2021, 40, 820–829. 

51. Makkar, R.; Behl, T.; Bungau, S.; Zengin, 

G.; Mehta, V.; Kumar, A. Nutraceuticals in 

neurological disorders. Int. J. Mol. Sci. 

2020, 21, 4424. [CrossRef] 

52. Haß,U.; Herpich, C.; Norman, K. Anti-

inflammatory diets and fatigue. Nutrients 

2019, 11, 2315. [CrossRef] [PubMed] 

53. D’Mello, C.; Ronaghan, N.; Zaheer, R.; 

Dicay, M.; Le, T.; MacNaughton, W.K.; 

Surrette, M.G.; Swain, M.G. Probiotics 

improve inflammation-associated sickness 

behavior by altering communication 

between the peripheral immune system and 

the brain. J. Neurosci. 2015, 35, 10821–

10830. [CrossRef] 

54. Paraskevakos, G. Probiotics and the Brain. 

Agro Food Ind. Hi-Tech 2022, 33, 4–5. 

55. Leta, V.; Chaudhuril, K.R.; Milner, O.; 

Chung-Faye, G.; Metta, V.; Pariante, C.M.; 

Borsini, C.M.A. Neurogenic and 

antiinflammatory effects of probiotics in 

Parkinson’s disease: A systematic review of 

preclinical and clinical evidence. Brain 

Behav. Immun. 2021, 98, 59–73. [CrossRef] 

56. Kim, H.N.; Yun, Y.; Ryu, S.; Chang, Y.; 

Kwon, M.J.; Cho, J.; Kim, H.L. The gut 

microbiota-derived metabolite 

trimethylamine N-oxide is elevated in 

schizophrenia. Brain Behav. Immun. 2020, 

87, 516–523. 

57. Wang,H.H.; Li, Y.; Wu, R.R.; Zheng, W.; 

Ng, C.H.; Ungvari, G.S.; Xiang, Y.T. 

Effects of prebiotic supplementation on 

cognitive function and metabolic status in 

schizophrenia: A randomized, placebo-

controlled trial. Eur. Arch. Psychiatry Clin. 

Neurosci. 2021, 271, 525–535. 

58. Rondanelli, M.; Gasparri, C.; Peroni, G.; 

Faliva, M.A.; Naso, M.; Perna, S.; Bazire, 

P.; Sajoux, I.; Maugeri, R.; Rigon, C. The 

potential roles of very low calorie, very low-

calorie ketogenic diets and very low 

carbohydrate diets on the gut microbiota 

composition. Front. Endocrinol. 2021, 12, 

662591. [CrossRef] [PubMed] 

59. Paoli, A.; Rubini, A.; Volek, J.S.; Grimaldi, 

K.A. Beyond weight loss: A review of the 

therapeutic uses of very-low-carbohydrate 

(ketogenic) diets. Eur. J. Clin. Nutr. 2019, 

73, 789–796. 

60. Lim,J.-M.; Letchumanan, V.; Tan, L.T.-H.; 

Hong, K.-W.; Wong, S.-H.; Ab Mutalib, N.-

S.; Lee, L.-H.; Law, J.W.-F. Ketogenic Diet: 

A Dietary Intervention via Gut Microbiome 

Modulation for the Treatment of 

Neurological and Nutritional Disorders (a 

Narrative Review). Nutrients 2022, 14, 

3566. [CrossRef] 

61. Sun, Y.; Yang, T.; Leak, R.K.; Chen, J.; 

Zhang, F. Preventive and protective roles of 

dietary Nrf2 activators against central 

nervous system diseases. CNS Neurol. 

Disord. Drug Targets 2017, 16, 326–338. 

[CrossRef] 

62. Brinton, R.D. The healthy cell bias of 

estrogen action: Mitochondrial 

bioenergetics and neurological implications. 

Trends Neurosci. 2008, 31, 529–537. 

[CrossRef] 



Sushma Swaraj Rapelly et.al. Exploring the impact of diet on inflammation in neurological disorders: a review 

 

                                  International Journal of Health Sciences and Research (www.ijhsr.org)  124 

Volume 14; Issue: 10; October 2024 

63. Papathanasiou, A.; MacDonal, A.; Amor, S. 

Multiple sclerosis and gender: The role of 

sex hormones in disease pathogenesis. 

Hormones 2019, 18, 219–229. 

64. Yao, J.; Hamilton, R.T.; Cadenas, E.; 

Brinton, R.D. Decline in mitochondrial 

bioenergetics and shift to ketogenic profile 

in brain during reproductive senescence. 

Biochim. Biophys. Acta 2010, 1800, 1121–

1126. [CrossRef] [PubMed] 

65. Phillips, M.C.L.; Deprez, L.M.; Mortimer, 

G.M.N.; Murtagh, D.K.J.; McCoy, S.; 

Mylchreest, R.; Gilbertson, L.J.; Clark, 

K.M.; Simpson, P.V.; McManus, E.J.; et al. 

Randomized crossover trial of a modified 

ketogenic diet in Alzheimer’s disease. 

Alzheimer’s Res. Ther. 2021, 13, 51. 

[CrossRef] [PubMed 66de la Rubia Ortí, 

J.E.; Fernández, D.; Platero, F.; García-

Pardo, M.P. Can ketogenic diet improve 

Alzheimer’s disease? Association with 

anxiety, depression, and glutamate system. 

Front. Nutr. 2021, 8, 744398. [CrossRef] 

66. Shinto, L.; Quinn, J.; Montine, T.; Dodge, 

H.H.; Woodward, W.; Baldauf-Wagner, S.; 

Waichunas, D.; Bumgarner, L.; Bourdette, 

D.; Silbert, L.; et al. A randomized placebo-

controlled pilot trial of omega-3 fatty acids 

and alpha lipoic acid in Alzheimer’s 

disease. J. Alzheimer’s Dis. 2014, 38, 111–

120. [CrossRef] [PubMed] 

67. Sun, J.; Wen, S.; Zhou, J.; Ding, S. 

Association between malnutrition and 

hyperhomocysteine in Alzheimer’s disease 

patients and diet intervention of betaine. J. 

Clin. Lab. Anal. 2016, 31, e22090. 

[CrossRef] [PubMed] 

68. Sala-Vila, A.; Valls-Pedret, C.; Rajaram, S.; 

Coll-Padrós, N.; Cofán, M.; Serra-Mir, M.; 

Pérez-Heras, A.M.; Roth, I.; Freitas-Simoes, 

T.M.; Doménech, M.; et al. Effect of a 2-

year diet intervention with walnuts on 

cognitive decline. The Walnuts And Healthy 

Aging (WAHA)study: A randomized 

controlled trial. Am. J. Clin. Nutr. 2020, 

111, 590–600. [CrossRef] 

 

 

How to cite this article: Sushma Swaraj Rapelly, 

Shalini Suri, Afreen Saif, Nabila Nishat. 

Exploring the impact of diet on inflammation in 

neurological disorders: a review. Int J Health 

Sci Res. 2024; 14(10):114-124. DOI:  

https://doi.org/10.52403/ijhsr.20241013 

 

 

****** 


