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ABSTRACT 

 

In recent times, people across the world have 

started realizing the importance of their 

health, particularly Mental Health. They 

have also started realizing that the Mind and 

the Physical Body are not two different 

entities, they comprise a human being. A 

good nutritional status is of utmost 

importance in order to make a human being 

function optimally. Nutritional deficiencies 

may cause impaired functions, but when 

taken in recommended levels, enhance body 

functions. Therefore, what one eats, has its 

impact at both mental and physical levels. 

Many researchers have concluded that the 

food one eats has the power to influence the 

mood, cognition, and behavior of a person. 

This article aims to explore the important 

connections between nutrition and mental 

health, providing insights into how a 

balanced diet can contribute to emotional and 

psychological well-being. 
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INTRODUCTION 

World Health Organization (WHO) defines 

Mental Health as “A state of mental well-

being that enables people to cope with 

stresses of life, realize their abilities, learn 

well and work well, and contribute to their 

community.” This definition not only 

emphasizes on being free from any mental 

illness, but also on Cognitive, Emotional and 

Social Wellbeing.[1] 

There are many factors that impact mental 

health, one of the most frequently overlooked 

but vital is Nutrition and Diet. Although 

traditional mental health strategies have long 

focused around psychological and 

pharmaceutical interventions, there is an 

increase in the acknowledgment regarding 

the contribution of lifestyle factors—most 

notably Diet—have on mental health. New 

researches coming from the Field of 

Nutrition point toward the view that dietary 

patterns and specific nutrients can influence 

brain function, mood regulation, and the risk 

of mental health disorders such as depression 

and anxiety. The link between the Gut and 

The Brain, and the Impact of the Microbiome 

are some of the mechanisms that are being 

explored to understand how what we eat 

influences how we feel.[2] 

In order to learn more about how the public 

perceives the idea of diet and mental health, 

American Psychiatric Association (APA) 

conducted a poll between March 16 and 17, 

2023, among a sample of 2,200 adults. The 

results were as follows: 
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• Two-thirds (66%) of adults surveyed 

said they feel knowledgeable about the 

relationship between diet and mental 

health. 

• Four in five (81%) adults would be 

willing to change their diet in a way that 

positively impacts mental health. 

• Four in ten (43%) would be very willing 

to change their diet to improve mental 

health.[3] 

Thus, we saw that people are willing to 

change their diet in order to have a good 

mental health which might help them flourish 

in their life’s endeavors. 

 

THE GUT-BRAIN CONNECTION: A 

COMPLEX RELATIONSHIP 

The GUT- BRAIN link is an emerging field 

of science that demonstrates how the brain 

and the gut are connected, though present far 

from each other in the body. Both these 

organs send signals to one another constantly 

and have an influence on how one feels, 

thinks, and functions. An important 

connection in this relationship is the VAGUS 

NERVE, which functions like a two-way 

path. It sends messages from the brain to the 

gut and vice versa. This nerve regulates 

digestion, but it also plays a large part in how 

one deals with stress and emotions. For 

instance, if something is upset in the gut, the 

brain might send a signal of anxiety or 

sadness. 

The gut also possesses its own "mini brain" 

known as the ENTERIC NERVOUS 

SYSTEM (ENS). This network contains 

millions of nerve cells and regulates 

digestion independently. It remains 

connected to the brain via the vagus nerve. 

This constant interaction maintains 

functioning harmoniously. When one 

experiences emotions such as fear, anger, or 

sadness, the brain communicates with the gut 

and makes it speed up, slow down, or upset. 

Meanwhile, the gut provides feedback to the 

brain that can influence one’s mood and even 

how one makes decisions. 

This two-way relationship is true and occurs 

on a daily basis. For instance, when an 

individual is nervous and experiences 

"butterflies" in his stomach, that's where the 

brain and gut are communicating. If this 

relationship is disrupted—through stress, 

unhealthy diet, or disease—it can cause 

issues such as stomach aches, nervousness, 

or depression. Having an understanding of 

how the brain and gut collaborate makes us 

look at health more holistically. It also means 

that taking care of both our mind and gut is 

crucial in order to feel our best.[4] 

 

MICROBIOME: A KEY COMPONENT 

OF GUT-BRAIN SYSTEM 

Over the past few years, science has made a 

discovery: the trillions of microbes that 

reside in the gut—previously believed to 

have a role only in digestion—actually have 

a strong influence on one’s mental and 

emotional well-being. These microbes are 

constantly talking to one’s brain, and this 

communication is more important than he 

can ever thought. 

At the center of this relationship is an 

important nerve known as the vagus nerve. It 

behaves as a two-way pathway between the 

brain and the gut. It transmits messages from 

the brain to the gut, and vice versa, from the 

gut up to the brain. The amazing thing here, 

is that the microbes in the gut are able to 

"speak" to the brain through the vagus nerve. 

They achieve this by secreting small 

chemical messengers, such as hormones and 

chemicals similar to brain chemicals, which 

in turn stimulate the vagus nerve. When the 

signal finally gets to the brain, it can impact 

the way one feels—his mood, stress, and 

even his decision-making abilities. 

This leads to what scientists refer today as the 

BRAIN-GUT-MICROBIOME AXIS — a 

feedback loop that includes the brain, the 

enteric nervous system in the gut, and the 

microbes in the gut. All three systems are in 

a constant communication in order to 

maintain a balance in the body. When a 

person is stressed or upset, for instance, the 

brain sends messages to the gut that can alter 

how the microbes act. In turn, the microbes 

can modulate the chemicals they create, 

which then make their way back to the 

brain—sometimes making one feel better, or 
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sometimes contributing to emotional pain if 

the system is not in balance. 

When the microbial community of the gut is 

in a good health, this system functions well. 

However, factors such as diet, stress, illness, 

or repeated use of antibiotics can disrupt this 

balance, a state referred to as dysbiosis. When 

this occurs, the gut may send "distress 

signals" to the brain, usually via the vagus 

nerve, which can result in symptoms like 

anxiety, low mood, or gastrointestinal 

discomfort. Thus, these microbes aren't 

merely tag-alongs within the body—they are 

partners in maintaining both digestion and 

mental wellbeing. By becoming aware of 

how to nurture the gut, particularly the well-

being of the microbiome, one can have a 

calmer mind and more stable emotional 

life.[4] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NUTRIENTS ESSENTIAL FOR A 

GOOD MENTAL HEALTH 

1) Omega-3 fatty acids 

Omega-3 fatty acids, which are primarily 

consumed through fatty fish-like salmon, 

mackerel, and sardines, also flaxseeds and 

walnuts, play a critical role in brain health. 

These healthy fats are structural elements of 

brain cell membranes that enable effective 

communication between cells in the brain. In 

addition, omega-3s have anti-inflammatory 

effects which decrease the brain's 

susceptibility to stress. Research indicates 

that omega-3 supplements can ease 

symptoms of depression, anxiety, and even 

cognitive impairment, which makes them a 

key component of a diet focused on mental 

well-being.[5] 

2) B-Vitamins 

B vitamins, such as Folate (B9), Vitamin B6, 

and B12, are important for the creation of 

neurotransmitters -chemical messengers in 

the brain that manage mood and feelings. 

Lack of these vitamins is associated with 

increased risks of mood disorders, like 

depression and anxiety. Folate, for instance, 

is essential for the creation of serotonin a 

neurotransmitter frequently linked with 

feelings of happiness and well-being. Other 

sources of B-rich foods are leafy greens, 

eggs, chicken, beans, and cereals that are 

fortified. It also appears from the research 

that there are sufficient amounts of B12 that 

can complement the effectiveness of 

antidepressant treatment, so not only are B 

vitamins essential to brain function but also 

to enhancing the success of treatment for the 

mentally ill.[6] 

3) Vitamin D 

Vitamin D is also one of the nutrients that has 

been gained significant attention for its use in 

mental health. It is called the "sunshine 

vitamin" because it is synthesized in the skin 

from sun exposure. Vitamin D has effects on 

mood management and thought processing. 

Low levels of vitamin D have been connected 

with the heightened risk of depression, 

especially for people residing where there is 

less sunlight. Moreover, deficiency in vitamin 

D has been linked to disorders such as 

Seasonal Affective Disorder (SAD), a 

depression that happens in the winter. To 

BRAIN VAGUS NERVE 
GUT/ GUT 

MICROBES 

HORMONES 

IMMUNE 

SYSTEM 

NEUROTRANSMITTERS 
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maintain sufficient vitamin D levels, one can 

take vitamin D food sources like fortified 

milk products, fatty fish, and egg yolks. 

Supplementation in certain instances will be 

required, particularly for those whose access 

to sunlight is limited.[7] 

4) Magnesium 

Magnesium is vital in brain functioning as 

well as managing emotions. Magnesium has 

its role in more than 300 biochemical 

reactions that occur throughout the body and 

significantly affect the nervous system. 

Magnesium quiets the mind and reduces 

tension as well as stress. It boosts the 

manufacturing process of serotonin, the 

neurotransmitter that puts the "happy" in 

people happy. Insufficiency in magnesium 

has also been associated with worsening 

feelings of stress, nervousness, as well as 

even depression. 

Magnesium is found in foods such as 

leafy green vegetables, nuts, seeds, whole 

grains, and legumes. Consumption of 

these foods can lower anxiety and 

improve mood, thus improving mental 

health.[8] 

5) Amino Acids 

Amino acids are the constituents of proteins 

and are responsible for the production of 

neurotransmitters that control mood and 

cognitive function. For example, tryptophan, 

an amino acid contained in foods such as 

turkey, eggs, and nuts, is a precursor to 

serotonin. An amino acid-rich diet ensures 

maximum serotonin levels, which enhances 

emotional stability and lowers the risk of 

mood disorders.[9] 

6) Antioxidants 

Antioxidants have an essential function in 

maintaining mental health through the 

prevention of oxidative stress and 

inflammation, both of which have been 

associated with psychiatric and 

neurodegenerative diseases like depression, 

anxiety, and schizophrenia. With its intense 

oxygen consumption and lipid-based 

structure, the brain is especially susceptible 

to oxidative damage by free radicals, which 

may cause impairment in neuronal function 

and destabilization of neurotransmitter 

systems. Antioxidant vitamins C and E, 

polyphenols, and N-acetylcysteine facilitate 

the neutralization of these bad molecules, 

sustain mitochondrial function, and modulate 

inflammation. Ingestion of colorful fruits and 

vegetables supplies the necessary 

compounds as well as boosts overall 

cognitive as well as emotional health. [10-12] 

 

DETRIMENTAL EFFECTS OF 

CAFFIENE, SUGAR AND PROCESSED 

FOODS ON MENTAL HEALTH 

Caffeine, which is frequently present in tea, 

coffee, chocolate, cola, and energy drinks, is 

a stimulant that may offer a speedy energy 

surge. On the other hand, it can also be the 

cause of feelings of anxiety and depression, 

interfere with sleep—especially if taken close 

to bedtime—and result in withdrawal 

symptoms like irritability or low mood when 

taken suddenly in large quantities.[13] 

A diet rich in processed foods and sugar can 

impair mental health through blood sugar 

imbalance, inflammation induction, and 

upset of the gut-brain axis, influencing mood 

control. The processed foods tend to be low 

in nutrients that brain health requires and, 

therefore, contribute to deficiency, which is 

likely to aggravate mental problems. Sugar 

may also have addicting properties with 

symptoms of mood swings and withdrawal. 

Studies have revealed that such diets have 

been associated with a heightened risk of 

depression and anxiety disorders. In general, 

daily intake of processed foods and sweets 

may substantially increase the risk of mental 

illnesses.[14] 

 

IMPORTANCE OF PROPER 

HYDRATION ON MENTAL HEALTH 

Hydration is essential for the support of both 

mental and physical wellbeing. The brain in 

human beings consists of around 75% water, 

and mild dehydration (just 1–2% drop in 

body water) produces observable decrease in 

intellectual function and mood. Without 

adequate fluid intake, the brain fails to 

function properly, manifesting through 

impaired ability to focus, confusion, tired 

mind, and a decreased processing capacity. 
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Insufficient hydration is also associated with 

emotional instability. Dehydration has been 

found to increase feelings of anxiety, tension, 

and irritability, while decreasing overall 

energy and motivation. This is because water 

is involved in facilitating the efficient 

operation of neurotransmitters—chemical 

messengers that control mood and mental 

functioning. Additionally, dehydration is 

likely to raise levels of cortisol, the body's 

major stress hormone, thus aggravating 

mental tension and anxiety. 

Hydration also helps manage sleep and 

combat mental fogginess. Inadequate fluid 

consumption, particularly in the long term, 

can deplete the quality of sleep as well as 

daytime tiredness—leading to conditions of 

depression. 

Promoting daily water consumption and 

minimizing consumption of dehydrating 

drinks such as caffeine and alcohol is an easy, 

but effective, first step toward improving 

emotional endurance and mental 

functioning.[15] 

 

AMINO ACIDS ESSENTIAL FOR THE 

SYNTHESIS OF 

NEUROTRANSMITTERS REQUIRED 

TO MAINTAIN GOOD MENTAL 

HEALTH 

A) Tryptophan: Synthesis of Serotonin 

Tryptophan is a vital amino acid that occurs 

in food such as meat, milk, fruits, and seeds. 

Upon digestion, it is absorbed from the small 

intestine and transported through the 

bloodstream to the brain. Once there, it is 

involved in the synthesis of serotonin, a 

neurotransmitter that assists in mood 

regulation. In order to enter the brain, 

tryptophan has to cross the blood-brain 

barrier, where it competes with other amino 

acids for passage. After entering the brain, it 

is transformed into serotonin in two major 

steps: first, it is converted into 5-

hydroxytryptophan (5-HTP) with the 

assistance of an enzyme known as tryptophan 

hydroxylase, and then it's transformed into 

serotonin by another enzyme, L-aromatic 

acid decarboxylase. Serotonin is stored in 

vesicles of nerve cells and ultimately 

degraded into a compound known as 5-HIAA 

which is its primary metabolite. Depletion of 

Serotonin may lead to mood disorders, 

anxiety related disorders and sleep related 

disorders.[16] 

 

B) Phenylalanine and Tyrosine: Synthesis 

of Dopamine, Epinephrine and 

Norepinephrine 

Amino Acids like Tyrosine and 

Phenylalanine are used by the brain to 

produce Catecholamines, a group of 

neurotransmitters that includes Dopamine, 

Norepinephrine, and Epinephrine. The 

biochemical pathway of Catecholamines 

include:  

1) Conversion of Phenylalanine to Tyrosine: 

Phenylalanine, an essential amino acid 

from the diet, is converted to tyrosine by 

the enzyme phenylalanine hydroxylase.  

2) Conversion of Tyrosine to L-DOPA: 

Tyrosine is then converted to L-DOPA by 

tyrosine hydroxylase, the rate-limiting 

enzyme in catecholamine synthesis. This 

step is tightly regulated.  

3) Conversion of L-DOPA to Dopamine: L-

DOPA is decarboxylated by aromatic L-

amino acid decarboxylase to form 

dopamine.  

4) Conversion of Dopamine to 

Norepinephrine: In certain neurons, 

dopamine is converted to norepinephrine 

by dopamine β-hydroxylase.  

5) Conversion of Norepinephrine to 

Epinephrine: In the adrenal medulla and 

some brain areas, norepinephrine is 

further converted to epinephrine by 

phenylethanolamine N-

methyltransferase.  

Cofactors like Iron and Vitamin B6 are 

involved in the synthesis process. It has been 

said that Dopamine is involved in movement 

control, reward, and cognition. Deficiencies 

are linked to disorders like Parkinson's 

disease and schizophrenia. On the other 

hand, Norepinephrine regulates arousal, 

attention, and stress responses whereas 

Epinephrine is less abundant in the brain but 

plays a role in alertness and stress.[17] 
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C) Glutamine: Synthesis of Glutamate and 

Gamma-Aminobutyric Acid (GABA) 

Glutamate and GABA are two of the brain's 

most important neurotransmitters, 

functioning together in order to regulate the 

brain's excitatory and inhibitory balance. 

Glutamate, the most prevalent excitatory 

neurotransmitter, is crucial for synaptic 

transmission, learning, and memory, and is 

also the metabolic precursor to GABA. 

GABA, which is produced from glutamate 

through the enzyme glutamic acid 

decarboxylase (GAD), is the brain's major 

inhibitory neurotransmitter, serving to avoid 

overstimulation. Special brain-specific 

metabolites such as homocarnosine and 

pyrrolidinone, which are formed from GABA, 

also contribute to neural stability via their 

inhibitory effects. The synthesis is as follows: 

1) In the human brain, the synthesis of the 

key neurotransmitters glutamate and 

GABA begins with glutamine. Glutamine 

is converted into glutamate within 

neuronal mitochondria through the action 

of phosphate-activated glutaminase 

(PAG), a process stimulated by 

phosphate ions. This glutamate serves 

both as a primary excitatory 

neurotransmitter and as a precursor for 

GABA.  

2) The next step involves the enzyme 

glutamate decarboxylase (GAD), which 

converts glutamate into GABA using 

pyridoxal 5′-phosphate (PLP), the active 

form of vitamin B6, as a cofactor. Two 

isoforms of GAD, GAD65 and GAD67, 

reflect distinct roles in regulating 

inhibitory signalling.[18] 

 

D) Choline: Synthesis of Acetylcholine 

Choline, recognized as an essential nutrient, 

plays a vital role in human health, 

particularly in supporting brain function 

through the synthesis of the neurotransmitter 

Acetylcholine. Key dietary sources for 

choline include egg yolks, liver, meat, fish, 

legumes, and nuts. To support mental health 

and neurological development, the Institute 

of Medicine recommends a daily intake of 

425 mg for adult women and 550 mg for 

adult men. 

After being absorbed from the bloodstream 

into neurons, Choline combines with Acetyl-

CoA in a reaction catalysed by the enzyme 

Choline Acetyltransferase, resulting in the 

formation of Acetylcholine. This 

neurotransmitter is then stored in synaptic 

vesicles and released during nerve impulses 

to facilitate communication between neurons 

and muscle fibers. Acetylcholine is crucial 

for numerous mental health functions, 

including memory formation, attention, 

learning, and mood regulation. Furthermore, 

during foetal development, adequate 

maternal choline intake supports healthy 

brain development and may reduce the risk 

of neural tube defects while enhancing long-

term cognitive performance in offspring. A 

deficiency in acetylcholine has been linked to 

neurodegenerative conditions such as 

Alzheimer’s disease.[19] 

 

CONCLUSION 

In emerging researches, it is evident that 

nutrition plays a foundational role in shaping 

mental health. From the gut-brain axis to the 

synthesis of key neurotransmitters like 

serotonin, dopamine, glutamate, GABA, and 

acetylcholine, the nutrients we consume 

directly influence our mood, cognition, and 

emotional well-being. A well-balanced diet 

and adequate hydration not only supports 

overall physiological well-being but also 

enhances mental functioning. On the 

contrary, poor dietary habits, processed 

foods, and nutrient deficiencies contribute 

significantly to the onset and progression of 

various psychiatric disorders. As we advance 

in the field of nutritional psychiatry, it 

becomes important for clinicians and mental 

health professionals to integrate dietary 

assessments and mental health care. 

Promoting awareness about the mind-body 

connection and emphasizing on dietary 

choices as part of holistic treatment may 

make the way for more effective, preventive, 

and sustainable approaches to mental well-

being.  
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