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Abstract: 

Intermittent fasting (IF) has gained growing attention in recent years as a promising dietary intervention for weight 

management and improving overall health. This review explores the impact of intermittent fasting on obesity and 

neurological health by analyzing preclinical and clinical studies. IF has shown significant benefits in reducing body 

weight, enhancing insulin sensitivity, and modulating metabolic biomarkers. Additionally, IF exhibits neuroprotective 

properties through the regulation of oxidative stress, inflammation, and neurotrophic factors, suggesting its potential 

in preventing neurodegenerative diseases such as Alzheimer's and Parkinson's. However, further long-term human 

studies are needed to establish standardized IF protocols and to fully understand its mechanisms. This review aims to 

highlight the physiological and neurological benefits of intermittent fasting and guide future research and therapeutic 

applications. 
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1. INTRODUCTION 

Obesity is a global health concern associated with numerous comorbidities, including cardiovascular 

diseases, type 2 diabetes, and neurodegenerative disorders. Traditional dietary interventions often fail to 

produce sustainable weight loss or improve long-term metabolic health. Recently, intermittent fasting (IF) 

has emerged as an alternative dietary approach with promising metabolic and neurobiological benefits. 

IF includes various patterns of eating, such as time-restricted feeding, alternate-day fasting, and the 5:2 

diet. This review synthesizes current evidence on the effects of intermittent fasting on obesity and 

neurological health. 

Obesity has emerged as one of the most significant global public health challenges of the 21st century. It 

is associated not only with cardiovascular and metabolic diseases but also with cognitive decline and 

neurodegenerative disorders such as Alzheimer’s disease and Parkinson’s disease (Ng et al., 2014). The 

growing prevalence of obesity has driven an urgent need to identify effective, sustainable strategies that 

address both weight management and overall health. Among various dietary interventions, intermittent 

fasting (IF) has gained considerable attention as a non-pharmacological and potentially neuroprotective 

approach to combat obesity and enhance brain health (Patterson & Sears, 2017). 

Intermittent fasting encompasses several eating patterns that cycle between periods of fasting and eating, 

such as alternate-day fasting, time-restricted feeding, and the 5:2 diet. These regimens have demonstrated 

promising outcomes in reducing body weight, improving metabolic profiles, and lowering the risk of 

chronic diseases (Tinsley & La Bounty, 2015). Beyond weight loss, emerging evidence suggests that IF 

may influence brain function by enhancing neuroplasticity, reducing neuroinflammation, and improving 

cognitive performance (de Cabo & Mattson, 2019). 

The neurological benefits of IF are partly attributed to its ability to induce metabolic switching from 

glucose to ketone bodies, which serve as a more efficient and neuroprotective energy source for neurons. 

This metabolic adaptation may enhance mitochondrial function, reduce oxidative stress, and support 

synaptic plasticity and neuronal resilience (Mattson et al., 2018). Furthermore, IF modulates the 

expression of brain-derived neurotrophic factor (BDNF), a critical molecule involved in neurogenesis and 

cognitive function (Kritikou et al., 2021). 

Animal studies have provided substantial insights into the mechanisms by which IF exerts neuroprotective 

effects. In rodent models of obesity and high-fat diet-induced brain damage, IF has been shown to reduce 
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neuroinflammation, preserve hippocampal integrity, and improve memory performance (Anton et al., 

2018). These findings support the potential of IF as a preventive and therapeutic tool for obesity-related 

neurological impairments. 

Despite promising results from animal models and short-term human trials, the long-term safety, 

sustainability, and neurological outcomes of intermittent fasting in diverse populations remain 

underexplored. More rigorous randomized controlled trials are needed to establish optimal fasting 

protocols and to assess the impact of IF on neurological health in obese individuals across different age 

groups and comorbidities (Rothschild et al., 2014). 

This review aims to consolidate current findings on the effects of intermittent fasting on obesity and 

neurological health by examining clinical trials, animal studies, and mechanistic insights. Through a 

critical evaluation of the evidence, the review seeks to highlight the potential of IF as a holistic strategy 

for improving both metabolic and cognitive outcomes. 

2. Intermittent Fasting and Obesity 

2.1 Mechanisms of Action Intermittent fasting influences several physiological pathways that regulate 

energy balance and metabolism. It promotes lipolysis, improves insulin sensitivity, reduces fasting glucose 

levels, and modulates hormones like leptin and adiponectin (Patterson & Sears, 2017). 

2.2 Clinical Evidence Human trials have demonstrated that IF can lead to significant weight loss, reduced 

waist circumference, and improved lipid profiles (Trepanowski et al., 2017). Moreover, IF appears to be 

more sustainable and tolerable compared to traditional calorie restriction. 

Intermittent Fasting and Obesity Management 

Numerous studies have demonstrated that intermittent fasting (IF) contributes significantly to weight 

reduction and metabolic improvement. A 2015 randomized trial by Harvie et al. showed that participants 

following a 5:2 IF regimen exhibited greater fat mass reduction and insulin sensitivity improvements 

compared to those on a continuous calorie restriction diet. These findings align with results from 

Trepanowski et al. (2017), who observed similar benefits in lipid profile and glucose metabolism among 

obese individuals practicing alternate-day fasting. 

Moreover, IF has been linked to favorable hormonal changes, such as increased adiponectin levels and 

decreased leptin resistance, both of which contribute to improved appetite regulation and fat oxidation 

(Heilbronn et al., 2005). In obese animal models, IF also decreased visceral fat and hepatic lipid 

accumulation (Varady et al., 2010), further confirming its potential in combatting obesity-related 

complications. 

Metabolic Switching and Ketogenesis 

One of the core mechanisms behind the benefits of IF is metabolic switching — the transition from 

glucose-based energy to ketone-based energy. This process typically occurs after 12–16 hours of fasting 

and induces the production of ketone bodies such as beta-hydroxybutyrate (BHB), which serves as a more 

stable and neuroprotective energy source (Newman & Verdin, 2014). This shift enhances insulin 

sensitivity and reduces markers of systemic inflammation, which are major drivers of obesity-related 

chronic diseases (de Cabo & Mattson, 2019). 

Intermittent Fasting and Brain Health 

Recent research has uncovered the neurological benefits of IF, especially in its ability to protect against 

cognitive decline and neurodegeneration. Mattson et al. (2018) reported that intermittent fasting 

increases brain-derived neurotrophic factor (BDNF) expression, which plays a crucial role in synaptic 

plasticity and memory formation. In animal studies, intermittent fasting improved spatial learning and 

reduced hippocampal damage in high-fat diet-induced obese rats (Li et al., 2013). 

Moreover, IF modulates several molecular pathways, including reduced oxidative stress and enhanced 

autophagy, which are essential for maintaining brain homeostasis. This contributes to lower risk of 

Alzheimer's and Parkinson's disease in both preclinical and observational studies (Longo & Panda, 2016). 

Intermittent Fasting, Mood, and Mental Performance 

In addition to cognitive benefits, IF may influence emotional well-being. Studies have reported 

improvements in mood, alertness, and reduction in symptoms of depression in individuals practicing 

time-restricted feeding (Michalsen et al., 2003). The proposed mechanisms involve increased levels of 
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BDNF and reduced neuroinflammation, which are often linked to mood disorders and psychological 

stress. 

Limitations and Gaps in Current Literature 

Despite promising outcomes, the literature remains inconclusive regarding the long-term effects of 

intermittent fasting on both metabolic and neurological health. Many human studies are limited in 

duration, and variability in fasting protocols makes standardization difficult. There is a need for larger, 

longitudinal studies that assess adherence, sustainability, and differential effects across gender, age, and 

health conditions (Patterson & Sears, 2017). 

3. Intermittent Fasting and Neurological Health 

3.1 Neuroprotective Mechanisms IF enhances brain health by reducing oxidative stress, inflammation, 

and promoting autophagy. It also upregulates brain-derived neurotrophic factor (BDNF), which supports 

neurogenesis and synaptic plasticity (Mattson et al., 2018). 

3.2 Effects on Neurodegenerative Diseases Preclinical studies suggest that IF can delay the onset and 

progression of neurodegenerative diseases such as Alzheimer’s and Parkinson’s. Animal models show 

reduced amyloid-beta accumulation and improved mitochondrial function under IF regimens (Longo & 

Panda, 2016). 

4. Challenges and Limitations Despite the growing body of evidence, challenges remain. Most studies 

are short-term or conducted on animal models. There is a lack of consensus on optimal fasting protocols, 

and individual variability in response to IF exists. Potential side effects and adherence issues should also 

be addressed. 

 

DISCUSSION 

Both intermittent fasting and short-term calorie-restricted diets produce similarly effective weight loss in 

obese and overweight people and the development of type 2 diabetes [17, 24, 29]. 

Multiple studies have illustrated that intermittent fasting induces favorable metabolic changes, such as 

improved insulin sensitivity, lowered fasting glucose levels, and decreased visceral fat accumulation. These 

changes are crucial in addressing obesity and metabolic syndrome, both of which are risk factors for 

cognitive dysfunction. 

Experimental data from animal and human studies indicate that IF enhances neuronal resistance to injury 

and neurodegeneration. This neuroprotection is mediated by increased BDNF, modulation of 

inflammatory cytokines, and reduced neuronal oxidative damage. 

Clinical trials suggest that IF not only supports weight loss but also improves executive function and 

memory. In particular, time-restricted feeding has shown promise in enhancing working memory in 

healthy adults and reducing symptoms of depression and anxiety. 

Mechanistically, IF triggers autophagy and enhances mitochondrial efficiency, processes vital for brain 

cell survival and function. It also affects gut microbiota diversity, which is increasingly recognized as a key 

factor in both metabolic and brain health. 

In conclusion, intermittent fasting represents a promising, low-cost, and non-invasive approach to combat 

obesity and support neurological well-being. Future studies should aim to optimize IF protocols and 

investigate long-term safety, adherence, and effectiveness in diverse populations. 

 

SUMMARY: 

Intermittent fasting (IF) has emerged as a widely studied dietary strategy characterized by alternating 

periods of eating and fasting. Unlike traditional caloric restriction methods, IF focuses more on the timing 

of food intake rather than the content or quantity of the diet. Common forms of IF include alternate-day 

fasting, the 5:2 regimen (five days of normal eating and two fasting days), and time-restricted feeding (e.g., 

eating only within an 8-hour window each day). Accumulating evidence from predinical and clinical 

studies suggests that IF exerts significant effects on both metabolic health—especially in the context of 

obesity— and neurological function, including neuroprotection, cognitive performance, and resistance to 

neurodegenerative diseases 

Mechanisms Linking IF to Obesity Management 
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Obesity is a multifactorial chronic disease characterized by excessive fat accumulation, metabolic 

dysregulation, insulin resistance, and systemic inflammation. IF influences several key physiological and 

:biochemical pathways that directly or indirectly contribute to weight control and metabolic optimization 

Hormonal Regulation: During fasting, insulin levels drop and glucagon and growth hormone levels rise, 

promoting lipolysis and fat oxidation 

Caloric Deficit: IF often leads to a spontaneous reduction in caloric intake due to fewer eating 

.opportunities, contributing to weight loss Improved Insulin Sensitivity: IF enhances glucose uptake and 

reduces insulin resistance, especially in overweight and prediabetic individuals 

Modulation of Gut Microbiota: Emerging evidence suggests that IF alters gut microbial composition in 

ways that may favorably influence energy metabolism and adiposity Reduction in Inflammatory Markers: 

Chronic low-grade inflammation, a hallmark of obesity, is .mitigated through reductions in pro- 

inflammatory cytokines (e.g., TNF-a, IL-6) 

Several randomized clinical trials have demonstrated that IF regimens can lead to 5-10% reductions in 

body weight, improvements in waist circumference, and favorable shifts in lipid profiles (e.g., decreased 

LDL cholesterol, increased HDL cholesterol). IF has also shown promise in improving blood pressure 

and lowering circulating glucose levels, making it a viable non-pharmacologic intervention for metabolic 

syndrome and type 2 diabetes . 

Beyond its metabolic benefits, IF appears to exert neuroprotective effects through various cellular and 

molecular mechanisms. The brain, which is highly metabolically active, responds to fasting-induced 

.metabolic shifts in ways that may enhance its resilience and function Brain-Derived Neurotrophic Factor 

(BDNF) O IF has been shown to increase levels of BDNF—a protein crucial for neurogenesis, synaptic 

plasticity, and cognitive performance. Elevated BDNF levels have been associated with improved learning, 

memory, and .mood regulation 

Autophagy and Cellular Cleansing O Fasting triggers autophagy, a cellular process that clears damaged 

organelles and misfolded proteins. This process is essential in preventing neurodegenerative disorders 

such as Alzheimers and Parkinson s diseases, .where abnormal protein aggregates play a central role 

Mitochondrial Biogenesis and Oxidative Stress O Intermittent fasting enhances mitochondrial efficiency 

and reduces oxidative damage in neural tissue. By boosting the activity of antioxidant enzymes and 

limiting reactive oxygen species (ROS) generation, IF contributes to neuronal survival under stress 

conditions 

Chronic neuroinflammation has been implicated in mood disorders and neurodegeneration. IF helps 

downregulate microglial activation and reduces levels of inflammatory cytokines in the brain, contributing 

to .a healthier neural environment 

Cognitive and Behavioral Effects .3 ^ Studies in both humans and animal models suggest that IF can 

enhance cognitive performance. Rodent studies have demonstrated improved spatial learning and 

memory in fasted groups, while some human studies report better executive function, attention, and 

verbal memory in individuals following IF protocols. Moreover, IF may help regulate mood by stabilizing 

neurochemical pathways involved in serotonin and .dopamine synthesis 

The chronic inflammation, insulin resistance, and vascular dysfunction associated with obesity impair 

cerebral perfusion, hippocampal function, and neurogenesis. Through its dual action—reducing obesity 

and enhancing neuroplasticity—intermittent fasting addresses both the cause and consequence of this 

pathological relationship 

Limitations and Considerations 

Despite its promising outcomes, IF is not universally effective or safe. Key limitations include .Individual 

variability: Genetic, behavioral, and environmental factors influence responsiveness to IF Risk of 

disordered eating: Some individuals may experience bingeing or psychological stress related to food 

restriction 

Not suitable for certain populations: IF may be contraindicated in pregnant women, children, • 

.individuals with eating disorders, or those with certain chronic illnesses without medical supervision 

.Long-term adherence: Sustainability of IF as a lifestyle requires motivation and structured support. 
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CONCLUSION 

Intermittent fasting is a promising, multifaceted approach that addresses two major modern health 

challenges: obesity and neurological dysfunction, Through a complex interplay of hormonal, molecular, 

and neurochemical changes, IF promotes weight loss, enhances insulin sensitivity, and strengthens 

cognitive and emotional health. While not a universal solution, IF represents a powerful tool in the 

preventive and therapeutic arsenal of modern medicine, particularly when tailored to individual needs 

and accompanied by professional guidance. Future research should continue to explore its long-term 

safety, effectiveness in .diverse populations, and mechanisms of action at the systems biology level. 

Intermittent fasting is a promising dietary intervention for combating obesity and enhancing neurological 

health. Its multifaceted benefits warrant further investigation through large-scale, long-term clinical trials. 

Future research should aim to clarify mechanisms, determine optimal fasting protocols, and assess IF’s 

long-term safety and effectiveness. 

The reviewed studies reached a consensus on the role of intermittent fasting, with its effect on common 

food electronics calories outperforming those of other foods with respect to average and density, and it 

also has useful data in people with diabetes or prediabetes. Intermittent fasting is known to play an 

important role in regulating the metabolism of different birds. 
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