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Abstract: Brain-derived Neurotrophic Factor (BDNF) has several polymorphisms, one of the most recognized being the 

Val66Met polymorphism, which is associated with a range of disorders. This review examines current evidence on Val66Met 

polymorphism, highlighting how Met allele carriers tend to gain weight, exhibit heightened emotional sensitivity, and 

experience poor sleep quality. The Met allele consistently emerged as a contributor to disrupted neuroplasticity, impaired 

emotional regulation, and altered metabolic function. Some strategies, such as lifestyle and nutrition-based interventions, 

showed positive results in increasing BDNF levels, potentially helping to mitigate these effects. The consequences of 

Val66Met polymorphism might be aggravated by lifestyle factors such as stress, poor diet, and lack of physical activity. 

Greater insight into the role of Val66Met may help create more tailored and efficient ways of maintaining physical and 

mental health. 
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I. INTRODUCTION 
 

The Brain-Derived Neurotrophic Factor (BDNF) is a 

key protein that supports neural growth, survival, and 

synaptic plasticity (Vidović et al., 2020). The BDNF gene, 

located on chromosome 11, contains a common single 

nucleotide polymorphism (SNP), in which a valine to 

methionine substitution (Val66Met – SNP, rs6265) is 

associated with altered BDNF expression and activity (Devlin 

et al., 2021). The BDNF Val66Met polymorphism has been 

linked to various physiological and psychological conditions, 

with studies suggesting that Met carriers may be more 

vulnerable to obesity, due to disruptions in energy balance 
and appetite regulation (Bonaccorso et al., 2015). 

Additionally, this SNP appears to influence sleep 
architecture, with research showing disrupted sleep patterns 

among Met carriers (Saitoh et al., 2018). The Val66Met also 

plays a role in mood-related disorders, such as depression and 

anxiety, possibly by affecting stress reactivity and emotional 

regulation (Devlin et al., 2021). It interferes with activity-

dependent BDNF release, thereby influencing learning, 

memory, and synaptic function (K. S. Park et al., 2020). This 

review brings together recent research on how BDNF 

Val66Met polymorphism may increase risk of obesity, mood 

disorders, and sleep disturbances and how these conditions 

also overlap and share common biological pathways. It also 

focuses on identifying holistic strategies that support more 
personalized treatments. 
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Fig 1 Interconnected Influence of Val66Met Polymorphism on Obesity, Sleep, and Mood (Created by Author) 

 

II. IMPACT OF VAL66MET SNP ON OBESITY 

 

BDNF helps regulate appetite, energy use, and 

metabolism (De Assis et al., 2021). When the Val66Met is 

present, it affects how BDNF is processed in the cells, making 

the conversion of proBDNF into its active form difficult (C. 

Park et al., 2017). As a result, Met allele carriers have less 

mature BDNF compared to non-carriers, which may 

influence metabolic function and contribute to obesity (De 
Assis et al., 2021). 

 

 Energy Imbalance and Metabolic Risk:  

When BDNF activity declines, body becomes less 

efficient in using energy during both active and resting states, 

as a result excess nutrients are more likely to be stored as fat 

and thereby promote weight gain (Rana et al., 2021). 

Additionally, in Met allele carriers, dysfunctional BDNF 

signaling, disrupts fat storage and blood sugar control, 

increasing the risk of insulin resistance and type 2 diabetes. 

Reduced BDNF levels also increase triglycerides and low-
density lipoprotein (LDL) levels, contributing to greater 

cardiovascular disease risk (Honarmand et al., 2021). 
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 Hypothalamic Dysregulation:  

The hypothalamus helps regulate appetite and BDNF 

manages its signals of hunger and fullness. Reduced levels of 

BDNF due to Met allele impairs hypothalamic mechanisms 

that mediate satiety signals. As a result, appetite control 

weakens, metabolism slows down and sleep is disturbed, 

eventually leading to overeating (Goldfield et al., 2021). 

Additionally, diminished BDNF activity contributes to a 
preferential selection of high calorie foods, increasing the risk 

of obesity (Goldfield et al., 2021). 

 

 Impaired Stress and Inflammatory Response:  

The Val66Met SNP modulates BDNF activity, affecting 

the body’s response to stress and inflammation. The role of 

BDNF is to buffer the stress reaction and inflammation 

initiated in the body. In the presence of Met allele, the activity 

of BDNF is tapered down and the brain is not able to adapt to 

stress. Compromised activity of BDNF results in enhanced 

activity of cortisol and accelerates the rate of inflammation 

(Dooley et al., 2016). 
 

 Multifactorial Nature of Obesity:  

Obesity is a multifaceted disorder influenced by 

numerous factors which can be broadly categorized under 

genes and environment (M. Zhang et al., 2024). 

Polymorphisms like Val66Met are accompanied with an 

amplified rate of inflammation that impairs metabolic 

function resulting in obesity (Amadio et al., 2022). But the 

diverse nature of obesity is evident in the fact that apart from 

Val66Met SNP, there are many other variations that could 

bring out the expression of the disease. Nevertheless, factors 
such as nutrition, physical activity, socioeconomic status 

have a significant role to play in the expression of obesity 

symptoms (M. Zhang et al., 2024). 

 

III. IMPACT OF VAL66MET SNP ON SLEEP 

ARCHITECTURE AND QUALITY 

 

Sleep architecture refers to the normal structure or 

pattern of sleep cycle of an individual which is influenced by 

physiological, psychological, genetics, lifestyle, and 

environmental factors (Desai et al., 2024). The Val66Met 

SNP significantly affects the sleep architecture, duration, and 
quality which consequently may alter sleep consolidation. 

Met allele carriers tend to have greater sleep fragmentation 

and disrupted circadian rhythms. These disturbances indicate 

a genetic origin for variability in sleep homeostasis and 

stability (Zaki et al., 2019). This connection is imperative to 

investigate genetic effects on sleep regulation. 

 Sleep Disruption and Circadian Instability:  

The hypothalamus contains suprachiasmatic nucleus 

(SCN), the body's master clock, which regulates circadian 

rhythms and coordinates the sleep-wake cycle. Both BDNF 

and its receptor - Tropomyosin receptor kinase B (TrkB) are 

highly expressed in the SCN, supporting the idea that 

BDNF’s influence on sleep is more biologically driven rather 

than socially conditioned. Disrupted BDNF signaling from 
Val66Met may result in altered sleep duration, instability, and 

changes in sleep structure. Met allele carriers also show 

variations in bed time, further confirming BDNF’s 

involvement in circadian regulation association with sleep. 

Lower BDNF levels have been linked to sleep disorders as 

well as heightened vulnerability to circadian rhythm sleep 

disorders (CRSDs), underlining its key role in sleep 

homeostasis (Saitoh et al., 2018). 

 

 Sleep Inefficiency and Neurocognitive Risk:  

Individuals with Met allele often struggle to maintain 

continuous sleep, leading to increased sleep fragmentation 
and poor sleep retention. These disturbances can interfere 

with homeostatic regulation of sleep, ultimately reducing 

overall sleep efficiency and consistency (Gosselin et al., 

2016). One key component of restorative sleep is Non-Rapid 

Eye Movement (NREM) sleep, particularly its slow-wave 

activity (SWA), which is essential for deep, restorative rest 

and cognitive recovery. SWA supports memory 

consolidation, synaptic homeostasis, and overall brain repair. 

Within NREM sleep, slow-wave sleep (SWS) represents 

deepest stage and is characterized by high-amplitude, low-

frequency brain waves. This stage is critical for 
neuroplasticity, metabolic waste clearance, and cognitive 

resilience, all of which help maintain optimal brain function 

(Mayeli et al., 2024). While Val66Met polymorphism does 

not directly impact SWA or SWS, it may weaken sleep’s 

ability to support cognitive recovery and alertness upon 

waking. As a result, Met allele carriers often show altered 

sleep-wake patterns, potentially impacting circadian rhythm 

stability and cognitive benefits typically gained from sleep. 

This diminished restorative function can lead to variations in 

alertness, learning capacity and memory consolidation 

(Gosselin et al., 2016). 

 
Notably, disruptions in SWS, have been associated to 

cognitive deficits, including reduced memory retention and 

increased risk of neurodegenerative disorders such as 

Alzheimer's disease (Muto et al., 2021). 
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Fig 2 Impact of Val66Met Polymorphism on Amygdala 

Function and Emotional Sensitivity in Obesity  

(Created by Author) 
 

IV. IMPACT OF VAL66MET SNP ON 

MOOD AND EMOTIONAL HEALTH 

 

While emotions are immediate reactions to stimuli 

(Niles et al., 2018), mood is a more sustained affective state 

influenced by neural circuits and biochemical processes (Shi 

et al., 2020). The brain’s ability to regulate them depends on 

neurotransmitters and neurotrophic factors. Any disruptions 

in these mechanisms can lead to mood instability and increase 

susceptibility to mental health disorders. 

 Reduced Mood Resilience and Emotional Dysregulation:  

Mood resilience refers to an individual’s capacity to 

maintain emotional stability and adapt effectively to stress 

(Taren et al., 2015). BDNF is responsible for regulating mood 

resilience. In individuals with Met allele, the expression of 

BDNF is weakened, and brain function in regulating reaction 

to stress and emotional stability appears to be compromised 

(Peters et al., 2021). Reduced levels of BDNF impair 
neuroplasticity, which is essential for adapting to emotional 

challenges and maintaining emotional stability, in 

consequence, this impairment can lead to emotional 

dysregulation, making individuals more susceptible to mood 

disorders (Youssef et al., 2018). 

 

 Amygdala Dysregulation and Emotional Reactivity:  

The amygdala is centrally integrated into the processing 

of fear, threat, and other negative emotional judgements and 

is able to form new and store emotionally charged memories 

(West et al., 2021). Emotional disturbances from negative 

experiences stem from an overactive amygdala. Due to 
hyperactivity in the left amygdala there is an increased 

perception of negativity as compared to positivity which may 

induce chronic emotional stress over time (Puccetti et al., 

2021). The Val66Met polymorphism reduces the expression 

and discharge of BDNF, critical for healthy function of 

amygdala. Increased methylation leads to attenuation of the 

expression of BDNF in the Met allele carriers. Due to the 

decreased expression of BDNF, reactions to emotions are 

heightened, and susceptibility to mood disorders associated 

with depression and anxiety are observed (Redlich et al., 

2020). Low concentrations of BDNF impair the activity of the 
amygdala in controlling emotional responses, and 

subsequently, intensify feelings and make emotion control 

difficult (Fungaro Rissatti et al., 2024). 

 

 Social Emotional Vulnerability:  

The Val66Met polymorphism affects social cognition 

and social behavior. Altered function in the amygdala affects 

processing of social information and reactivity to social 

danger. Greater reactivity in the amygdala will make 

individuals perceive themselves at heightened vulnerability 

for criticism, and social rejection. Increased sensitization may 

manifest in social anxiety, social avoidance, and an inability 
to form and maintain healthy, meaningful relationships. In 

extreme cases, one will become hyper-vigilant, isolating and 

shunning new experiences and sensations which may further 

reduce mental well-being (Rappaport & Barch, 2020). 

 

 Unhealthy Behavioral Consequences:  

BDNF plays a significant role in emotional resilience, 

stress response, and social interactions (Schmitt et al., 2016). 

Met allele reduces mature BDNF levels, affecting amygdala, 

leading to emotional sensitivity, poor social cue recognition, 

emotional eating and reduced motivation for physical activity 
(Wheeler et al., 2018). These effects reinforce one another 

where emotional distress worsen lifestyle choices and health 

(Mahindru et al., 2023). Stress-related hormonal imbalances 

further contribute to this cycle. Chronic stress elevates 

cortisol and ghrelin driving cravings for unhealthy foods (Lis 

et al., 2024) and promoting unhealthy response of emotional 

eating (Dakanalis et al., 2023), especially in adolescents 
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(Pietrabissa et al., 2021), Depression and anxiety further 

through low motivation and fear of judgment (McCartan et 

al., 2020), lead to sedentary habits (Denche-Zamorano et al., 

2022). When combined with emotional eating, this results in 

long term weight gain (Konttinen, 2020). Ultimately, 

BDNF’s central role in emotional instability leads to 

maladaptive behaviors (Zhao et al., 2018). 

 
 Neural Dysfunction and Cognitive Impairment:  

The Val66Met SNP is linked to reduced connectivity 

and function in the hippocampus. Met allele carriers have less 

hippocampus activity, during memory tasks, suggesting 

impaired capacity to form and sustain neural connections 

(Xiong et al., 2024). The disruption can affect other cognitive 

functions, like decision-making and impulsivity, because the 

hippocampus is interconnected with ventromedial prefrontal 

cortex (vmPFC), a brain region that is responsible for 

regulating these behaviors (Hiser & Koenigs, 2018). 

Additionally, since BDNF is responsible for regulating 

neurotransmitters like dopamine, norepinephrine, and 
serotonin, Val66Met may influence reward sensitivity and 

disrupt associated neural circuits (Martínez-Ezquerro et al., 

2017). 

 

V. STRATEGIES TO ENHANCE 

BDNF LEVELS 

 

 Aerobic Exercises:  

Both acute and chronic exercise have been shown to 

increase BDNF levels (Kambestad et al., 2023). The intensity 

of the exercise is also important to consider. Higher-intensity 
aerobic exercise induce more significant BDNF rise as 

compared to lower intensity exercises, suggesting that 

vigorous activity causes more positive changes in BDNF 

concentration (Jeon & Ha, 2017). 

 

 Sleep:  

Sleep disturbances, such as insomnia, are closely 

associated with low amounts of BDNF (Furihata et al., 2020). 

Additionally, decreased sleep duration is associated with 

lower BDNF levels (Fan et al., 2019). Inadequate rest disrupts 

BDNF release, impairing cognitive function and increasing 

vulnerability to mood disorders. Consistent, healthy, 
undisturbed sleep is crucial for stable and constant synthesis 

of BDNF, which supports optimal brain function and 

emotional regulation (Monteiro et al., 2017). 

 

 Antidepressants:  

Antidepressants enhance the expression and activity of 

BDNF through various epigenetic changes. DNA methylation 

at BDNF gene regions is related to depression and can 

decrease neuronal plasticity. These effects might be mitigated 

through antidepressants by altering epigenetic processes 

including histone modification (X. Zhang et al., 2023). 
Although they should only be consumed through the 

prescription of a physician. 

 

 Omega-3 fatty acids:  

Omega-3 fatty acids are involved in various 

neuroprotective actions, including improving endothelial 

dysfunction and counteracting oxidative stress, which could 

indirectly boost BDNF (Godos et al., 2024). Furthermore, 

omega-3 fatty acids may modulate BDNF synthesis by 

interacting with transcription factors or signaling pathways 

involved in BDNF synthesis (Agh et al., n.d.). Omega-3 

supplementation can significantly elevate BDNF levels, 

supporting neuroplasticity, neurogenesis, and cognitive 

function. Rich dietary sources of omega-3s include fatty fish 

(salmon, mackerel, sardines), oysters, meat, eggs, dairy, 
cereals, nuts, seeds, and certain oils (Patted et al., 2024). 

 

 Zinc:  

In neurons, zinc acts as an enzymatic cofactor and binds 

to neurotransmitters, influencing brain activity. Rich dietary 

sources of zinc include meat, shellfish, seeds, nuts, whole 

grains, millets, sesame and pumpkin seeds, soybeans, 

chickpeas, and leafy vegetables (Maares & Haase, 2020).  

Zinc supplementation has been shown to significantly 

increase serum BDNF levels (De Vargas et al., 2023; Jafari et 

al., 2020). And zinc might impact molecular pathways 

involved in BDNF production. By supporting enzymatic 
activity and neurotransmitter function, zinc contributes to 

brain health and may enhance BDNF synthesis. Higher 

BDNF levels have been linked to reduced symptoms of 

depression, indicating a potential positive impact of zinc on 

mental health (Solati et al., 2015). 

 

 Polyphenols:  

Polyphenols that are plant-based compounds known for 

their antioxidant properties are commonly found in foods 

such as coffee, tea, red wine, citrus fruits, apples, pears, and 

chocolate (Edmands et al., 2015). These compounds have 
been shown to have a positive effect on BDNF levels 

(Pontifex et al., 2021). Especially when combined with 

exercise or when there is an exposure to environmental 

stressors like ozone, polyphenols seem to boost BDNF 

(Morton et al., 2024). So, this suggests that polyphenols not 

only support BDNF synthesis but also provide additional 

neuroprotection in adverse environments. 

 

 Folic Acid and Methylcobalamin:  

Folic acid and methylcobalamin both play important 

roles in brain function and development through supplying 

substrates for methylation processes in cells. These 
methylation mechanisms are essential for regulating BDNF 

expression, which is vital for neuronal survival, growth, and 

synaptic plasticity. Supplementation with folic acid and 

methylcobalamin has been shown to elevate serum BDNF 

levels, enhancing their neurotrophic effects. These vitamins 

also contribute to neuroprotection by modulating the balance 

between neurotoxicity and neurotropism in the central 

nervous system, highlighting their role in maintaining 

neurotrophic homeostasis (Kasir et al., 2023). Dietary sources 

of folic acid include leafy green vegetables, fruits, legumes, 

eggs, seafood, meat, poultry, dairy, and fortified grains 
(Ledowsky et al., 2022). Vitamin B12 is primarily found in 

animal-based food sources, including meat, milk, eggs, fish, 

and shellfish (Al Zoubi et al., 2024). 

 

 Vitamin D:  

Higher Vitamin D levels are associated with increased 

serum BDNF concentration (Quialheiro et al., 2022). The 
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presence of 1,25-dihydroxyvitamin D3-1-hydroxylase in the 

central nervous system suggests a direct role for vitamin D in 

brain function. Active vitamin D supports the synthesis and 

release of neurotrophic factors, including BDNF, and also 

contributes to serotonin production by upregulating genes 

involved in its synthesis. Elevated serotonin levels may 

further promote BDNF expression and secretion. Vitamin D3 

has been shown to increase BDNF concentrations and 
enhance acetylcholinesterase activity in the brain, likely 

through modulation of BDNF gene expression. Additionally, 

the interaction between vitamin D and serum BDNF may 

underlie its antidepressant effects, suggesting that vitamin D 

supplementation could reduce depressive symptoms by 

elevating BDNF levels (Dawoud et al., 2023). It is found in 

foods such as fatty fish, eggs, liver, lean meats, and low-fat 

dairy products (Dominguez et al., 2021). 

 

VI. METHODOLOGY 

 

A systematic search of the scientific literature was 
carried out in an effort to examine the association of BDNF 

Val66Met polymorphism with its influence on obesity, mood, 

and sleep. A thorough review of literature from 2015 to 2025 

was conducted across PubMed and Scopus, focusing on 

studies examining how the Met allele of the BDNF Val66Met 

polymorphism contributes to increased vulnerability to 

obesity, mood disturbances, and sleep disruption through 

shared biological pathways such as inflammation, hormonal 

imbalance, and impaired neural signaling. The search strategy 

used an array of keywords and MeSH terms including 
“BDNF,” “Val66Met polymorphism,” “obesity,” 

“metabolism,” “mood,” and “sleep.” 

 

Articles were included if they directly explored the 

relationship between Val66Met, obesity, mood, and sleep; 

were published in English; involved human subjects; and 

were released within the last decade. Exclusion criteria 

included animal studies, non-English publications, studies 

older than 10 years, and those irrelevant to the study 

objective. Based on these criteria and MeSH keywords, a total 

of 17 studies were selected: 4 on metabolic outcomes, 3 on 

sleep and cognitive functions, 3 on emotional and mood-
related vulnerabilities, and 7 discussing strategies to enhance 

BDNF expression. 

 

 
Fig 3 Flow Diagram of Study Selection 
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VII. RESULTS 

 

Table 1 Summary of Studies Investigating Val66Met SNP in Relation to Obesity and Metabolic Outcomes 

Objective Sample Methodology Findings Reference 

Val66Met association 

with obesity in 

psychiatric patients 

166 patients 

with BPD or 

SCZ 

Prospective trial; 

genotyping + metabolic 

assessment (12 months) 

Met = ↑BMI and ↑TG/HDL ratio; 

Met allele may act as a metabolic 

risk factor 

(Bonaccorso et 

al., 2015) 

Val66Met-driven 
BDNF response to 

exercise stress 

13 healthy 
male athletes 

Gene expression study; 
muscle biopsy pre/post-

VO₂max; BDNF mRNA via 

ddPCR 

Met66 = 1.3× ↓BDNF vs Val66 
post-exercise; ↓BDNF transcription 

in Met allele under stress 

(De Assis et al., 
2021) 

Impact of rs6265 & 

physical activity on 
obesity risk 

578  

(290 OW, 
288 NW) 

Case-control gene-behavior 

study; genotyping & single-
time assessment of physical 

activity, WC, BMI via 

structured questionnaires 

Met allele + low activity → ↑WC; 

Met allele increases obesity risk in 
presence of low physical activity 

(Rana et al., 

2021) 

Val66Met effects diet 
& cardiometabolic risk 

187 obese 
adolescents 

(14–18 years) 

Cross-sectional study; 
genotyping, dietary logs, 

and baseline metabolic 

markers 

Met = ↑protein/fat intake, ↑CRP, 
↓HDL-C vs Val/Val; Val66Met may 

affect appetite and inflammation in 

obesity 

(Goldfield et 
al., 2021) 

 

Table 2 Summary of Studies Highlighting the Role of Val66Met Polymorphism in Sleep and Cognitive Functions 

Objective Sample Methodology Findings Reference 

Val66Met effects on 

sleep, cognition, and 

depression in chronic 

insomnia 

250 (199 

insomnia, 51 

controls) 

Case-control study; 

genotyping, MoCA, HAM-

D, and overnight 

polysomnography 

Met = ↓cognition, ↑depression, 

↑sleep disturbances vs Val/Val. Met 

allele ↑vulnerability to mood and 

sleep dysfunction 

(Zaki et al., 

2019) 

Val66Met’s influence 

on sleep-dependent 

memory consolidation 

107 older 

adults (55–84 

years); 79 

Val/Val, 28 
Met 

Observational sleep study; 

polysomnography + 

cognitive testing (1-night 

lab study) 

Val/Val: ↑memory with better sleep. 

Met: no benefit from sleep, 

↓memory. Met allele impairs sleep-

related memory 

(Gosselin et al., 

2016) 

Val66Met linked 

cognitive changes 

during sleep deprivation 

30 healthy 

adults (12 

Val/Met, 18 

Val/Val) 

Experimental study; sleep 

deprivation (30h) with 

cognitive testing (Stroop 

task every 2 hours) 

Under prolonged sleep deprivation, 

Met carriers= ↓response accuracy, 

slow reaction time.  

Sleep loss + Met→ ↑ executive 
dysfunction 

(Grant et al., 

2018) 

 
Table 3 Summary of Studies Examining Val66Met SNP Associated with Emotional and Cognitive Vulnerabilities 

Objective Sample Methodology Findings Reference 

Val66Met effect on 

region-specific BDNF 

expression in brain 

985 Postmortem genotype-

expression study; analysis 

across 5 brain regions using 

GTEx RNA-seq (cross-

sectional) 

Val66Met → region specific BDNF 

expression changes (cerebellum, 

cortex, caudate); linked to 

epigenetic risk for MDD, BD, OCD, 

SCZ, SUD 

(Devlin et al., 

2021) 

Val66Met’s impact on 

white matter network 

resilience 

73 healthy 

adults (18 

Val/Val, 55 

Met) 

Cross-sectional 

neuroimaging study; 

genotyping + DTI with 

graph theory-based network 

analysis 

Met carriers = ↓white matter 

resilience, ↑vulnerability to damage. 

Met allele → mood and cognitive 

risks 

(C. Park et al., 

2017) 

Val66Met’s association 

with BDNF levels in 

brain regions involved 

in depression and 
suicide 

90  

(37 suicide 

decedents, 53 

controls) 

Postmortem neurobiological 

study; Western blot for 

BDNF + genotyping 

(postmortem analysis) 

Met allele = ↓BDNF in anterior 

cingulate & caudal brainstem. 

Val66Met → ↑vulnerability to mood 

disorders and suicide 

(Youssef et al., 

2018) 
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Table 4 Strategies to Enhance BDNF 

Intervention Mechanism of Action BDNF ↑/↓ Reference 

30 mg/day of elemental zinc 

for 12 weeks 

Activates Trk receptors and MMPs →  

pro-BDNF converts to mature BDNF; stimulates 

MAPK/ERK & PI3K/Akt pathways → ↑ BDNF 

transcription; modulates NMDA, AMPA, serotonin systems; 

↓inflammation & OS 

Zinc ↑serum 

BDNF 

(Solati et al., 

2015) 

Folic acid (2 mg) + 

Methylcobalamin (400 mcg) 

daily for 8 weeks 

↑BDNF expression due to: ↑ methylation and NMDA 

receptor function; ↓homocysteine and oxidative stress 

↑BDNF 

levels 

(Kasir et al., 

2023) 

BDNF and active Vitamin D 

levels quantified 

Vitamin D ↑BDNF via VDR-mediated gene transcription & 

serotonin modulation 

Vitamin D₃ 

↑BDNF 

(Dawoud et al., 

2023) 

20-min cycling: HIT (1 min 

@90% max work, 1 min rest) 

vs. CON (70% max, 

continuous) 

HIT → ↑ lactate, leg fatigue, PGC-1α, oxidative stress (e.g., 

H₂O₂, TNF-α) → ↑ BDNF via neuroplasticity signaling 

Both HIT 

and CON 

↑serum 

BDNF 

(Murawska-

Ciałowicz et al., 

2021) 

Measured BDNF/proBDNF 
levels based on insomnia and 

cognitive status 

Poor sleep = ↓BDNF by acting as a chronic stressor; 
↓proBDNF synthesis and conversion into mature BDNF; 

impairs neuroplasticity and cognitive resilience 

Good sleep 
↑BDNF 

(Sánchez-
García et al., 

2023) 

omega-3 (2400 mg/day: 1000 

mg EPA, 750 mg DHA) for 

12 weeks 

↑BDNF due to: ↓ inflammation via COX pathway; AA 

displacement; gene modulation, PI3K/Akt pathway 

activation 

Omega-3 

↑BDNF 

(Paduchová et 

al., 2021) 

Polyphenol-rich nutraceutical Polyphenols cross blood–brain barrier → ↓oxidative stress 

→ activate CREB (a transcription factor) → CREB 

upregulates BDNF gene expression → ↑ BDNF synthesis 

Polyphenol 

↑BDNF 

(Carrillo et al., 

2025) 

 

VIII. DISCUSSION 

 

The Val66Met (rs6265) polymorphism in BDNF gene 

arises from a SNP (G to A) at position 196, resulting in a 

valine (Val) to methionine (Met) substitution at codon 66 

(Behrendt et al., 2024). This genetic variation affects how 

BDNF is processed and released inside the cell. Specifically, 
the Met allele reduces the release of BDNF during times of 

increased neural activity. This decrease in activity-dependent 

BDNF release limits how much is available at the 

communication point between neurons and may impact 

important brain functions (Ryu et al., 2021). The general 

population sample from the 1000 Human Genome Project 

showed a prevalence of 33.25% for the Val/Met genotype and 

4% for the Met/Met genotype, indicating that a considerable 

portion of the population carries Met allele (Henechowicz et 

al., 2021). However, not all Met allele carriers show 

functional impairments, suggesting that the Met allele alone 
is insufficient to cause dysfunction and that environmental 

factors modulate its effects (Martens et al., 2021). 

Environmental factors such as stress, sleep quality, and diet 

can interact with genetic predisposition and through 

mechanisms like DNA methylation and other epigenetic 

modifications, modulate gene expression, thereby shaping 

how the Val66Met polymorphism influences physiology and 

behavior (Komar-Fletcher et al., 2023). These 

environmentally induced epigenetic changes may alter the 

transcriptional activity of BDNF, amplifying or buffering the 

phenotypic effects of the Met allele. 

 
The BDNF Val66Met polymorphism appears to exert 

pleiotropic effects that influence multiple physiological traits 

including energy metabolism, mood regulation and 

potentially sleep, through its shared role in neurobiological 

circuits such as the hypothalamus and limbic system. The Met 

allele interferes with release and delivery of mature BDNF, 

which reduces the activation of its receptor, TrkB, disrupting 

neural pathways involved in metabolic regulation, reward 

processing, and inflammatory signaling. This kind of 

metabolic dysfunction indirectly impacts mood and sleep 

patterns, since high inflammation (like increased C-reactive 

protein levels) and energy imbalance are known to disrupt 
both circadian rhythms and emotional stability. In this way, 

BDNF Val66Met polymorphism creates a shared 

vulnerability through impaired BDNF-TrkB signaling across 

metabolism, mood, and sleep. These domains are closely 

interconnected as poor sleep can worsen mood and promote 

weight gain, while depression and obesity often share 

underlying inflammatory and hormonal imbalance. So, 

Val66Met may thus serve as a biological link, contributing to 

clustering of these conditions, particularly in the presence of 

adverse environmental factors (Goldfield et al., 2021). 

 
Understanding the interaction between BDNF 

Val66Met SNP and environmental stressors provide critical 

insight into the variability of phenotypic outcomes. Met 

carriers may be more responsive to lifestyle-based therapies 

such as exercise, structured sleep routine, stress management 

or targeted nutritional support that help buffer the impact of 

their genetic predisposition. 

 

IX. CONCLUSION 

 

The increased vulnerability highlights the need for 

strategies that not only enhance BDNF but are also 
personalized to individual risk profiles. While many studies 

have looked at how the BDNF Val66Met polymorphism 

affects obesity, mood disorders, or sleep problems on their 

own, very few have connected the dots between them. This 

makes it harder to understand the full picture of how this 
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genetic variation might influence health in a more holistic 

way. Most of the existing research focuses on isolated effects, 

rather than exploring how shared biological pathways might 

explain why these conditions often occur together. There is 

also a noticeable lack of studies looking at real-world, 

personalized strategies that could help manage these effects 

more effectively. This points to the need for more 

interdisciplinary and integrated research work that can 
deepen our understanding of the polymorphism’s broad 

impact and guide better, more targeted interventions in the 

future. Integrating lifestyle and nutritional interventions into 

a personalized framework represents a promising direction 

for both preventive and therapeutic strategies targeting BDNF 

mediated health outcomes. 

 

ABBREVIATIONS 

 

BPD: Bipolar Disorder, SCZ: Schizophrenia, ddPCR: 

droplet digital PCR, OW: Overweight, NW: Normal Weight, 

WC: Waist Circumference, MoCA: Montreal Cognitive 
Assessment, HAM-D: Hamilton Depression Rating Scale, 

DTI: Diffusion Tensor Imaging, GTEx: Genotype-Tissue 

Expression, RNA-seq: RNA sequencing; MDD: Major 

Depressive Disorder, BD: Bipolar Disorder, OCD: 

Obsessive-Compulsive Disorder, SCZ: Schizophrenia SUD: 

Substance Use Disorders, OS: oxidative stress, Trk: 

Tropomyosin receptor kinase, MMPs: Matrix 

Metalloproteinases, MAPK/ERK: mitogen-activated protein 

kinase/extracellular signal-regulated kinase, PI3K/Akt: 

phosphoinositide 3-kinase/Protein kinase B, NMDA: N-

methyl-D-aspartate, AMPA: α-amino-3-hydroxy-5-methyl-
4-isoxazolepropionic acid, HIT: High-Intensity Training, 

CON: Continuous Moderate-intensity exercise, PGC-1α: 

Peroxisome Proliferator-Activated Receptor Gamma 

Coactivator 1-alpha, H₂O₂: Hydrogen Peroxide, TNF-α: 

Tumor Necrosis Factor Alpha, VDR: Vitamin D Receptor, 

COX pathway: Cyclooxygenase pathway, AA: Arachidonic 

Acid, CREB: cAMP Response Element-Binding Protein 
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