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Abstract

Wellness is a complexity of an underlying support system of metabolic states: Pathogens, Pain, Mental Wellness, Physical
Conditions which can be modulated towards healing and health with natural products including dietary supplements such as
minerals, herbs, amino acids, vitamins and healthy food choices, water consumption and physical exercise. In this review article we
explore recent literature studying these dietary relationships and health. The relationship between pain recovery and pathogenicity
is interconnected, as pain can be both a symptom of pathogenic infections and a process that can impact the overall recovery from
an infectious disease. Understanding this relationship is crucial for effective dietary management and treatment of infections and
associated pain symptoms. Pain management and mental wellbeing also are important to recovery. A balanced diet not only provides
the necessary nutrients for optimal brain health and healthy gut microbiota but also supports overall physical health, which in turn
contributes to mental wellness. When our mental health is stable, we are better equipped to handle stress, relate to others, and
make healthy choices. Mental health can impact physical health and vice versa. Also, a balanced and nutrient-rich diet plays a crucial
role in supporting neuroplasticity and cognitive function by providing the essential building blocks and supportive environment
for brain function and connectivity. In this article current research is reviewed regarding benefits of dietary supplements including
foods, herbs, minerals and vitamins for pain control, pathogenicity, mental health and wellbeing. It is hoped that this will help
people make decisions for their personal health plans.

Keywords: Brain health, Gut health, Heart health, Herbs, Minerals, Neuroplasticity, Neuropathy, Nootropics, Pathogenicity, and
Vitamins

Abbreviations: AP1: Activating Protein 1; APCs: Antigen-Presenting Cells; AR: Allergic rhinitis; BA: Baicalin ; BCAAs: Branched-
Chain Amino Acids; BDNF: Brain-Derived Neurotrophic Factor; BE: Baicalein; CNS: Central Nervous System; CVD: Cardiovascular
Diseases; GABA: Gamma-Aminobutyric Acid; GBR: Germinated Brown Rice; SB: Scutellaria baicalensis; TCM: Traditional Chinese
Medicine

Pain and Pathogenicity

Pain is described as a sensation that is felt as a result of a phys-
ically-hurting stimulus [1]. Pain can be divided into nociceptive, in-
flammatory, and neuropathic pain. Nociceptive pain is defined as a
form of physical pain that is experienced during external injury [2].
Inflammatory pain is classified as tissue damage and infiltration of
immune cells, while neuropathic pain is described as pain that is
experienced through any damage to the nervous system. The trans-
mission of pain sensation is relayed through affected neurons to the

spinal cord, which then transfers the signal to the brain for process-
ing [2]. To date, antinociceptive and anti-inflammatory drugs are
the gold standard to manage pain, while anticonvulsants and anti-
depressants are used to treat neuropathic pain [3].

The relationship between diet, pain recovery and pathogenicity,
or the ability of a microorganism to cause disease, is an important
concept in both clinical and research settings. Pathogenicity refers
to the capability of a microorganism to produce a pathological ef-
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fect on a host, while pain recovery pertains to the resolution of pain
symptoms experienced by an individual. In the context of infections
and diseases caused by pathogenic microorganisms, pain can be a
common symptom. The severity and duration of pain experienced
by an individual can vary depending on factors such as the initial
cause of the pain, type of pathogen (often opportunistically) in-
volved, the site of infection, the individual’s immune response, and
any underlying health conditions. Pain can serve as a warning sig-
nal that the body is under attack and can also be a result of inflam-
mation or tissue damage caused by the pathogen. The process of
pain recovery is complex and can be influenced by various factors,
including the effectiveness of the immune response in clearing the
infection, the presence of any lingering inflammation, the individ-
ual’s overall health status, and the presence of any complications.
Successful pain recovery often involves not only addressing the un-
derlying cause of the pain but also managing any associated inflam-
mation, tissue damage, and other contributing factors. In summary,
the relationship between pain recovery and pathogenicity is inter-
connected, as pain can be both a symptom of pathogenic infections
and a process that can impact the overall recovery including from
an infectious disease. Understanding these relationships is crucial
for effective management and treatment of infections and associat-
ed pain symptoms.

T Cell Activation and Pain Recovery

T-cell activation is a process that has been shown to begin
within 1 hour after the use of Electrocide and has been observed
through changes in neutrophil measurements, blood oxygen levels,
and changes in characteristic symptoms as seen in recent Electro-
cide pre-clinical studies [4] including recognition of conversion
from chronic to acute inflammation. Inflammation is part of the
body’s defense mechanism. It is the process by which the immune
system recognizes and removes harmful and foreign stimuli and
begins the healing process. Inflammation can either be acute or
chronic. Acute inflammation fibrosis processes are engaged cel-
lularly with lymphatic, neural, and circulatory responses. Most of
the features of acute inflammation continue as the inflammation
becomes chronic, including the expansion of blood vessels (vaso-
dilation), increase in blood flow, capillary permeability, and migra-
tion of neutrophils into the infected tissue through the capillary
wall (diapedesis). However, the composition of the white blood
cells changes soon, and the macrophages and lymphocytes begin
to replace short-lived neutrophils. Thus, the hallmarks of chronic
inflammation are the infiltration of the primary inflammatory cells,
such as macrophages, lymphocytes, and plasma cells in the tissue
site, producing inflammatory cytokines, growth factors, and en-
zymes and hence contributing to the progression of tissue damage
and secondary repair including fibrosis and granuloma formation
often the a pain and thermogenic components. When one consumes
the Electrocide product, there is an immediate increase in the ox-
ygen level, followed by unhealthy cell and pathogen destruction.
The destroyed products activate T cell within one hour, initiating
antigen and antibody response immediately. It has been shown
that acute inflammation fibrosis processes are engaged cellularly
versed selection (Kisielow, et al.,, 1988). Peripheral with lymphatic,
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neural, and circulatory responses, can lead to healing, happiness,
and hope engagement for 20 hours or longer after Electrocide con-
sumption [5].

Hypochlorous Pathway

Hypochlorous acid, generated through the hypochlorous
pathway primarily by neutrophils are part of the innate immune
response, and T cell activation, are the key process in adaptive
immunity mediated by T lymphocytes. While these pathways typ-
ically operate independently, under certain conditions, interactions
between hypochlorous acid and T cell activation may occur. Hy-
pochlorous acid stimulation which is triggered by the Electrocide
pathogen intersection potentially interacts with T cell activation by:
Modulation of Antigen, changing the cytokine mileu, Influencing T
Cell Signaling, Indirect micro-effects on T Cell Activity, and Poten-
tial for pathogencidal Immunomodulation. Modulation of Antigen
Presentation caused by Electrocide or other degradation of patho-
gen(s) which stimulates Hypochlorous acid can potentially impact
the antigen-presenting capacity of APCs (antigen-presenting cells),
such as dendritic cells and macrophages. By altering the processing
or presentation of antigens, hypochlorous acid could influence the
activation of T cells by APCs. This modulation could lead to changes
in the quality or magnitude of T cell responses (Meng, et al. 2019)
addressing the root causes of pain and healing. The hypochlorous
stimulation and T cell activation may have healing implications by
immune regulation, host defense, and inflammatory responses.

Relationship to Pain and Healing by Individual
Natural Dietary Supplements

Holistic Inflammatory and Immune Support

With ingredients such as Turmeric and Boswelia, as found in
Soreness Relief™ may strengthen immune responsiveness and sup-
port against inflammation. Soreness relief and muscle comfort can
be modulated with dietary supplements to offer substantial relief
for easing discomfort stemming from everyday activities and be-
nign causes.

Turmeric: According to Kocaadam B, et al. [6], Turmeric is
also known to have been used for centuries in India and China for
the medical treatments of illnesses such as dermatologic diseases,
infection, stress, and depression. Turmeric’s effects on health are
generally centered upon an orange-yellow colored, lipophilic poly-
phenol substance called “curcumin,” which is acquired from the rhi-
zomes of the herb. Curcumin is known recently to have antioxidant,
anti-inflammatory, anticancer effects and, thanks to these effects,
to have an important role in prevention and treatment of various
illnesses ranging notably from cancer to autoimmune, neurologi-
cal, cardiovascular diseases, and diabetic. Furthermore, it is aimed
to increase the biological activity and physiological effects of the
curcumin on the body by synthesizing curcumin analogues. As re-
ported by Zhang and Kitts [7], the antidiabetic and cardioprotec-
tive effects of turmeric have attracted pronounced attention from
numerous researchers with a common interest in understanding
the role of turmeric and related bioactives in the protection against
Cardiovascular Diseases (CVD) that currently exists as a leading
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cause of mortality worldwide. Recent studies by Emirik [8] have
shown the therapeutic potential of turmeric against coronavirus
disease 2019 (COVID-19) and the potential to modulate cytokine
storm in COVID-19 patients [9].

Boswellia: As pointed out by Siddiqui [10], Gum-resin extracts
of Boswellia serrata have been traditionally used in folk medicine
for centuries to treat various chronic inflammatory diseases. The
resinous part of Boswellia serrata possesses monoterpenes, di-
terpenes, triterpenes, tetracyclic triterpenic acids and four major
pentacyclic triterpenic acids i.e. B-boswellic acid, acetyl-B-boswel-
lic acid, 11-keto-B-boswellic acid and acetyl-11-keto-f-boswellic
acid, responsible for inhibition of pro-inflammatory enzymes. Out
of these four boswellic acids, acetyl-11-keto-f3-boswellic acid is the
most potent inhibitor of 5-lipoxygenase, an enzyme responsible for
inflammation.

According to Yu, et al. [11], Boswellic acid is the active ingredi-
ent in Boswellia serrata; it has shown significant pharmacological
activity in the treatment of inflammatory diseases such as rheuma-
toid arthritis, chronic bronchitis, asthma and chronic inflammatory
bowel diseases (ulcerative colitis and Crohn’s disease) [12].

Clinical studies have shown that Boswellia serrata extract not
only has anti-inflammatory and anti-arthritis properties, but also
improves pain and physical function [13] in vitro experiments also
show that Boswellia serrata extract can inhibit the expression of in-
flammatory factors such as adhesion molecules [14,15].

Ingredients for Pain Recovery and Other Health Benefits

Chinese Skullcap: Scutellaria Baicalensis (SB), also known as
the Chinese skullcap, has a long history of being used in Chinese
medicine to treat a variety of conditions ranging from microbial
infections to metabolic syndrome and malignancies. Numerous
studies have reported that treatment with total SB extract or two
main flavonoids found in its root and leaves, Baicalin (BA) and Ba-
icalein (BE), can prevent or alleviate the detrimental toxic effects
of exposure to various chemical compounds. It has been shown
that BA and BE are generally behind the protective effects of SB
against toxicants [16]. Chinese skullcap, scientifically known by the
name Scutellaria Baicalensis (SB), has been an important compo-
nent of Traditional Chinese Medicine (TCM) [17]. Also known as
Huang Qin, this plant from the Lamiaceae family is rich in a variety
of flavonoids, polyphenols, volatile oils, etc. Of all the pharmacolog-
ically active constituents, Baicalin (BA) and Baicalein (BE) are the
two that have attracted the most attention [18]. Although SB com-
prises other compounds such as oroxylin A, wogonin, and wogono-
side, none of these have manifested an oxidant activity as great
as BE and BA [19,20]. BA is the glycosylated form of BE, and both
flavonoids have displayed a wide range of therapeutic and protec-
tive properties in experiments. Their effects against malignancies
[21,22], cardiovascular diseases [23], neurodegenerative condi-
tions [24,25], microbial infections [26], and obesity [27] have been
previously documented. Oxidative stress and inflammation play an
important role in the pathogenesis of many chronic and degenera-
tive diseases [28] (Furman, et al. 2019). Daily exposure to chemicals
in professional environments or their long-term consumption in
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trace amounts in diet can increase the incidence of these conditions
[29]. Moreover, different drugs and chemicals can lead to acute poi-
soning via ingestion and inhalational and parenteral routes that can
be potentially threatening [30,31]. A remarkable number of plant
or their bioactive compounds such as garlic [32], milk thistle [33],
and berberine [34] have shown remarkable effects against toxic
agents. Considering the pathophysiology of these diseases and in-
toxications and the pharmacological properties of SB flavonoids, it
has been postulated that radical scavenging and anti-inflammatory
properties of BE and BA can be a potentially efficient way of com-
bating these conditions [19,20].

Mood Enhancement and Stress Reduction

Passionflower and Ginger Root contribute to mood improve-
ment and everyday stress reduction, which may aid sleep and a
more relaxed state of mind.

Passionflower: Passionflower has been traditionally used to
alleviate symptoms of anxiety and insomnia, with some studies
supporting its calming effects. It may help improve sleep quality by
increasing Gamma-Aminobutyric Acid (GABA) levels in the brain,
which has a calming effect and in some research suggests passion-
flower may help relieve certain types of pain, though more research
is needed [35,36]. Janda, et al. [35] pointed out that stress is a nat-
ural response of the body, induced by factors of a physical (hunger,
thirst, and infection) and/or psychological (perceived threat, anxi-
ety, or concern) nature. Chronic, long-term stress may cause prob-
lems with sleep, concentration, and memory, as well as affective
disorders. The passionflower (Passiflora incarnata) is one of the
best-documented species of the Passiflora genus with therapeutic
properties [37]. The literature data suggest that the passionflower
itself, as well as its preparations, helps reduce stress and can there-
fore be helpful in the treatment of insomnia, anxiety, and depres-
sion. The aerial parts of the plant, flowers, and fruits are used for
medicinal purposes. They are credited with anthelmintic, antispas-
modic, and anxiolytic effects. The passionflower is also used as a
remedy for burns, diarrhea, painful menstruation, hemorrhoids, in
neurotic disorders, insomnia, to treat morphine dependence, and
can be helpful in convulsions or neuralgia, too. Passiflora incarnate
is a source of alkaloids, phenolic compounds, flavonoid, and cy-
anogenic glycosides. According to Dhawan, et al. [38] the primary
phytochemicals found in the passionflower are flavonoids (apigen-
in, luteolin, quercetin, and kaempferol) and flavonoid glycosides
(vitexin, isovitexin, orientin, and isoorientin). The species has the
highest overall isovitexin content.

According to Miroddi, et al. [36] the genus Passiflora incarnata
has long been used in traditional herbal medicine for the treatment
of insomnia and anxiety in Europe, and it has been used as a seda-
tive tea in North America. Furthermore, this plant has been used for
analgesic, anti-spasmodic, anti-asthmatic, wormicidal and sedative
purposes in Brazil; as a sedative and narcotic in Iraq; and for the
treatment of disorders such as dysmenorrhoea, epilepsy, insomnia,
neurosis and neuralgia in Turkey. In Poland, this plant has been
used to treat hysteria and neurasthenia; in America, it has been
used to treat diarrhoea, dysmenorrhoea, neuralgia, burns, haemor-
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rhoids and insomnia. Passiflora incarnata L. has also been used to
cure people affected by opiate dependence in India.

Ginger Root: The ginger extract is as good as loratadine in im-
proving nasal symptoms and quality of life in AR patients [39]. Ac-
cording to Yamprasert, et al (2020), the second-generation non-se-
dating antihistamines are considered first-line treatment and
particularly useful in the treatment of Allergic Rhinitis (AR). How-
ever, antihistamines have side effects, for example drowsiness, dry
mouth, rash or fatigue, etc. [40]. For these reasons it is essential to
search for a better-tolerated alternative, especially from herbs. Gin-
ger (Zingiber officinale Roscoe) is widely used as a spice throughout
the world. Ginger (Zingiber officinale) is a spice traditionally used to
treat indigestion, nausea and vomiting. Ginger extracts accelerate
gastric emptying and stimulate gastric antral contractions. These
effects are mainly due to the presence of gingerols and shogaols
and their activity on cholinergic M receptors and serotonergic 5-HT
and 5-HT receptors [39]. In Thai traditional medicine, it has been
used as a part of herbal remedies for treating cold, constipation,
sleeplessness and relieving flatulence, etc. In other traditions such
as Indian and Chinese medicine, ginger has been used for several
disorders such as asthma, nausea and arthritis [41].

Benefits of Nature Based pain Alleviation non-Addictive Solu-
tions

Non-Addictive Herb-based combinations designed to reduce
stress without the risk of addiction can include mixtures of herbs
like Barberry and Ginger Root for holistic health benefits.

Barberry: Barberry (Berberis vulgaris L.) has different medici-
nal applications in folk medicine of Iran. Berberine, an alkaloid con-
stituent of this plant, is present in the roots, rhizomes, stem, and
bark of B. vulgaris and many other plants. There have been many
clinical trials conducted that suggested a wide range of therapeu-
tic applications. Lipid-lowering and insulin-resistance improving
actions are the most studied properties of berberine in numerous
randomized clinical trials. There are also clinical trials regarding
cardiovascular, anticancer, gastrointestinal, CNS, endocrine, and so
on. Berberine has very low toxicity in usual doses and reveals clini-
cal benefits without major side effects [42].

Barberry (Berberis vulgaris L.) is a medicinal plant and its main
constituent is an isoquinoline alkaloid named berberine that has
multiple pharmacological effects such as antioxidant, anti-micro-
bial, antiinflammatory, anticancer, anti-diabetes, anti-dyslipidemia,
and anti-obesity.

Kalmarzi, et al. [43] indicated that about 22 alkaloid compounds
have been identified in the roots, the leaves, and the fruits of Bar-
berry [44]. Studies about the chemical components of the extract
of this plant show that alkaloids with an isoquinoline core such
as protoberberine, berberamine, tetrandrine, chondocurine, and
palmatine are among the important contents of Barberry. Studies
have shown that alkaloids in this plant increase immunity through
T cells [45]. Berberine in the root of Barberry has anticonvulsant,
sedative, and diuretic effects. Also, the berberine in Barberry shows
the elimination activity of the ONOO(-) and NOO(2)(-) radicals that
can contribute to oxidative damage reduction [46]. The extract of
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this plant is effective in inhibiting activating protein 1 (AP1) of hu-
man hepatoma cells [47].

Gut and Liver Support

Turmeric and Brown Rice have been shown to aid in digestive
health and liver function.

Brown Rice: It is a great gluten-free alternative to wheat flour,
suitable for those with celiac disease or gluten sensitivity as well as
offers dietary fiber which aids in digestion and promotes feelings of
fullness [48,49].

Pigmented rice is receiving much attention due to its high
polyphenols, minerals, and vitamins, including many bioactive
compounds (Reddy, et al. 2017). Bioactive compounds are present
in many common plants, including pigmented rice. They include
phenolic compounds, total flavonoids, total anthocyanins, and total
antioxidants. As a result, pigmented rice has become a popular al-
ternative for health benefits [49].

As published by Cornejo, et al. [48] in 2015, Germinated Brown
Rice (GBR) is considered as a gluten-free grain characterized by
an excellent nutrient profile and germination greatly enhances the
content of bioactive compounds, such as GABA (c-aminobutyric
acid), phenolic compounds, c-oryzanol and the antioxidant activity
[50]. Scientific research supports the beneficial effects of these bio-
active compounds, which includes regulation of blood pressure and
heart rate, alleviation of pain and anxiety, improves sleeplessness
and an autonomic disorder associated with menopausal or prese-
nile periods, suppresses liver damage, inhibits cancer cell prolifera-
tion and protects against oxidative stress [51].

Brown rice is a whole grain that retains its bran and germ, mak-
ing it a good source of fiber, vitamins, and minerals such as manga-
nese, selenium, and magnesium. The fiber in brown rice helps slow
down the absorption of sugar, assisting in blood sugar regulation,
which can be beneficial for those managing diabetes or at risk of
developing it. Brown rice’s fiber content can also help lower choles-
terol levels, potentially reducing the risk of heart disease. The fiber
in brown rice supports healthy bowel movements and contributes
to overall digestive health [52,53].

Heart Health

Ingredients like brown rice which is rich in fiber which can help
reduce levels of LDL (bad) cholesterol; minerals such as magne-
sium; and antioxidants including selenium, manganese, and various
phenolic compounds that can help reduce oxidative stress and in-
flammation in the body. Chronic inflammation and oxidative stress
are linked to the development of heart disease that promotes heart
health. Brown rice also helps lower glycemic levels in the blood
helping to reduce diabetic inflammation.

Natural Stress Relief

Corydalis: Corydalis naturally can alleviate stress, enhance
blood flow and promote relaxation.

Corydalis is a plant that has been used in traditional Chinese
medicine for its potential health benefits. As reported by Alhassen,
et al. [54], the extract of C. yanhusuo (YHS) has been studied for
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its role in analgesia over the years. However, a systematic study by
Wang, et al. [55] confirmed YHS analgesic effects in the tail flick, for-
malin paw licking, von Frey filament, and the hot box assays after
spinal nerve ligation in mice. In this study, they demonstrated that
YHS effectively attenuates acute, inflammatory, and neuropathic
pain without causing any tolerance [55]. In addition to the various
pain assays conducted, Wang et al. also showed that in dopamine
D2KO mice, the antinociceptive effects of YHS were decreased in
both the acute and neuropathic pain assays [55]. The study con-
cluded that the effects on acute and neuropathic pain are mediated
at least in part through the dopamine D2 receptor [55].

According to Deng, et al. [56], the genus Corydalis is a botanical
source of various pharmaceutically active components. Its member
species have been widely used in traditional medicine systems in
Southeast Asia, especially in China for thousands of years. They
have been administered to treat the common cold, hypertension,
hepatitis, hemorrhage, edema, gastritis, cardiovascular and cere-
brovascular diseases, and neurological disorders. Analgesia is the
most important effect of Corydalis products, which are relatively
non-addictive and associated with low tolerance compared with
other analgesics. Certain Corydalis species are rich in alkaloids,
which have strong biological activity, and also contain coumarins,
flavonoids, steroids, organic acids and other chemical components.
These constituents have pharmacological efficacy against diseases
of the nervous, cardiovascular and digestive systems [56].

Some of the reported health benefits of corydalis include Pain
relief: Corydalis is commonly used to help manage pain, particular-
ly chronic pain conditions like arthritis, fibromyalgia, and neuro-
pathic pain. It contains alkaloids, such as DL-Tetrahydropalmatine
(THP), which may have analgesic properties similar to those of
opioids but with potentially lower risk of dependence, Anti-Inflam-
matory Properties: Some studies suggest that corydalis may have
anti-inflammatory effects, which could help reduce inflammation
in the body and alleviate symptoms of inflammatory conditions,
Mood Enhancement: Corydalis has been used traditionally to help
improve mood and relieve symptoms of stress and anxiety. It may
have mild sedative properties that can promote relaxation and
mental well-being, Cardiovascular Support: Corydalis has been sug-
gested to have cardiovascular benefits, potentially helping to lower
blood pressure and improve blood circulation. These effects can
have positive implications for heart health, Digestive Aid: In tradi-
tional medicine, corydalis is also used to support digestive health. It
may help alleviate symptoms of indigestion, bloating, and abdomi-
nal discomfort, Liver Support: Some studies suggest that corydalis
may have hepatoprotective properties, potentially supporting liver
health and aiding in detoxification processes, and Sleep Aid: Coryd-
alis is sometimes used to promote relaxation and improve sleep
quality. Its sedative properties may help individuals with insomnia
or sleep disturbances [54].

Stress and Pathogenicity

Stress can impact the pathogenicity of various microorganisms
in different ways. Pathogenicity refers to the ability of a microor-
ganism to cause disease in a host. Stress can weaken the immune
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system of the host, making it more susceptible to infections by
pathogens. Additionally, stress can directly affect the growth, rep-
lication, and virulence of certain pathogens [57]. Stress can influ-
ence pathogenicity by Immune Suppression: Prolonged stress can
suppress the immune system, making the host more vulnerable to
infections. Stress hormones such as cortisol can suppress the pro-
duction of certain immune cells and weaken the body’s defense
mechanisms against pathogens. Some pathogens can become more
virulent under stressful conditions. Stress can trigger changes in
the gene expression of pathogens, leading to increased production
of virulence factors that enhance their ability to cause disease.
Stress can also impact the transmission of pathogens. For exam-
ple, stress can lead to behaviors such as poor hygiene or increased
contact with infected individuals, which can facilitate the spread of
infectious agents. Stress can disrupt the delicate balance between
the host and pathogen interactions. Stress-induced changes in the
host’s physiology can create an environment that favors the growth
and survival of pathogens, leading to increased pathogenicity. It is
important to note that the relationship between stress and patho-
genicity is complex and can vary depending on the specific patho-
gen and host factors involved. Managing stress through lifestyle
changes, such as maintaining a healthy diet, regular exercise, and
adequate rest, can help mitigate its impact on the immune system
and reduce susceptibility to infections [58].

Mental Health and Wellness

The connection between mental health and overall wellbeing
is profound. Mental health refers to our emotional, psychological,
and social well-being, affecting how we think, feel, and act. Diet can
play an important role to provide the basis of hormones for brain
function and wellness. There is also the relationship between the
gut for absorption of nutrients supporting the brain for healthy me-
tabolism. It is crucial for every stage of life, from childhood through
adulthood to have the appropriate nutritional support for Mental
Health [59].

Nutrients

The nutrients we consume through our diet provide the building
blocks for various hormones, neurotransmitters, and other essen-
tial chemicals that are vital for cognitive function, mood regulation,
and overall mental health [60]. The relationship between diet, brain
function, and mental well-being is demonstrated. The Essential nu-
trients such as omega-3 fatty acids, vitamins (B vitamins, vitamin
D), minerals (iron, zinc, magnesium), and antioxidants (vitamin E,
vitamin C) are important for brain health where these nutrients
support cognitive function, neurotransmitter production, and over-
all brain function. Certain nutrients from our diet play a role in
the synthesis of neurotransmitters such as serotonin, dopamine,
and norepinephrine, which are crucial for regulating mood, stress
response, and emotional well-being. For example, amino acids like
tryptophan (found in protein-rich foods) are essential precursors
for serotonin production. The gut-brain axis is a bidirectional com-
munication pathway between the gut and the brain. A healthy gut
microbiome, which is influenced by diet, is essential for proper nu-
trient absorption, inflammation regulation, and neurotransmitter
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production, all of which impact mental health. The role of Omega-3
fatty acids, particularly EPA and DHA found in fatty fish, flaxseeds,
and walnuts, are important for brain health as they have anti-in-
flammatory properties, support neuronal function, and have been
linked to improved mood and cognitive function. Balanced blood
sugar levels are important for optimal brain function as consuming
complex carbohydrates, healthy fats, and protein can help stabilize
blood sugar levels, preventing energy crashes and mood swings.
Antioxidant-rich foods (e.g., fruits, vegetables, nuts) help combat
oxidative stress and reduce inflammation in the brain, which can
protect against neurodegenerative diseases and support overall
mental well-being (Xue et al, 2022). Proper hydration is essential
for cognitive function and mood regulation. Dehydration can lead to
fatigue, impaired concentration, and mood disturbances.

Neuroplasticity

Neuroplasticity refers to the brain’s ability to reorganize itself
by forming new connections between neurons and changing exist-
ing ones in response to learning, experience, and environmental
factors [61]. Diet plays a significant role in supporting neuroplas-
ticity through various mechanisms. Certain nutrients are essential
for brain function and neuroplasticity. For example, omega-3 fatty
acids (found in fatty fish, flaxseeds, and walnuts) are important for
brain health and have been shown to enhance synaptic plasticity. B
vitamins, antioxidants like vitamin E and C, and minerals like zinc
and magnesium also play roles in supporting neuronal function and
communication.

The Gut-Brain Axis, the gut microbiota can influence brain func-
tion and behavior. A diet rich in prebiotics (fiber-rich foods that
promote the growth of beneficial gut bacteria) and probiotics (live
beneficial bacteria found in fermented foods like yogurt and kefir)
can support a healthy gut microbiota, which in turn can positively
impact brain health and neuroplasticity [62].

Chronic inflammation in the body is often driven by a poor diet
high in processed foods, refined sugars, and unhealthy fats, can im-
pair neuroplasticity by promoting oxidative stress and disrupting
neurotransmitter balance. Anti-inflammatory foods like fruits, veg-
etables, whole grains, and healthy fats can help reduce inflamma-
tion and support brain health.

In the Blood Sugar Regulation, diets high in refined sugars
and processed foods can lead to fluctuations in blood sugar levels,
which can impact brain function and neuroplasticity. Stable blood
sugar levels are important for maintaining cognitive function and
supporting optimal brain activity.

The Caloric Intake restriction and intermittent fasting have
been linked to enhanced neuroplasticity and cognitive function.
These dietary strategies can stimulate the production of Brain-De-
rived Neurotrophic Factor (BDNF), a protein that promotes the
growth and survival of neurons.

For the Brain Health, a diet that supports overall brain health,
such as the Mediterranean diet rich in fruits, vegetables, whole
grains, fish, and healthy fats, has been associated with better cog-
nitive function and reduced risk of neurodegenerative diseases.
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These dietary patterns provide a broad range of nutrients and anti-
oxidants that support brain health and neuroplasticity.

In conclusion, a balanced and nutrient-rich diet plays a cru-
cial role in supporting neuroplasticity by providing the essential
building blocks and supportive environment for brain function and
connectivity. By choosing a diet rich in whole, nutrient-dense foods
and supporting a healthy gut microbiota, individuals can positively
influence neuroplasticity and cognitive function throughout their
lives [63].

Gut-Brain Relationship

The gut-brain axis is a bidirectional communication system
that links the central nervous system (brain and spinal cord) with
the enteric nervous system (the gut). This communication occurs
through neural, hormonal, and immunological pathways. The rela-
tionship between gut health and brain health is increasingly recog-
nized as important for overall well-being. They include the Micro-
biota; the gut is home to a diverse community of microorganisms
known as the gut microbiota. These microbes play a crucial role in
digestion, nutrient absorption, immune function, and even mental
health. The gut microbiota can influence brain function and behav-
ior through the production of neurotransmitters, such as serotonin
and dopamine [62].

The Inflammation; a compromised gut barrier (leaky gut) can
lead to the leakage of bacteria and toxins into the bloodstream,
triggering systemic inflammation. Chronic inflammation in the gut
can impact brain health and has been implicated in various neuro-
logical conditions like depression, anxiety, and neurodegenerative
diseases.

The Neurotransmitters; the gut produces many of the same
neurotransmitters found in the brain, such as serotonin, dopamine,
and GABA. Imbalances in these neurotransmitters in the gut can af-
fect mood, cognition, and behavior.

The Immune System; around 70-80% of the body’s immune
cells are located in the gut-associated lymphoid tissue. An imbal-
ance in gut microbiota can lead to dysregulation of the immune
system, potentially contributing to immune-related disorders and
neuro inflammation.

The Stress Response; the gut-brain axis plays a role in the
body’s response to stress. Chronic stress can disrupt the balance
of gut microbiota, increase intestinal permeability, and affect brain
function, leading to conditions like Irritable Bowel Syndrome (IBS)
and mood disorders.

The Diet and Nutrients; what we eat can influence both gut and
brain health. A diet rich in fiber, prebiotics, and probiotics can sup-
port a healthy gut microbiota, while nutrient deficiencies can im-
pact brain function and mood.

The Therapeutic Potential; improving gut health through di-
etary changes, probiotics, prebiotics, and lifestyle modifications
has shown promise in managing conditions like depression, anx-
iety, and cognitive function. This has led to the emergence of the
field of psychobiotics, focusing on the use of beneficial bacteria to
support mental health.
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Overall, maintaining a healthy gut is essential for optimal brain
function and overall well-being. Strategies that support gut health,
such as a balanced diet, stress management, regular physical activi-
ty, and good sleep hygiene, can positively influence brain health and
cognitive function [64].

Leaky Gut Issues

Leaky gut, a symptom existent at almost epidemic proportion
worldwide, also known as increased intestinal permeability, is a
condition where the lining of the intestines becomes more perme-
able than normal. In a healthy intestine, the lining is selectively per-
meable, allowing nutrients to pass through into the bloodstream
while preventing larger molecules, toxins, and bacteria from cross-
ing over. However, in leaky gut, the intestinal barrier becomes com-
promised and allows unwanted substances to pass through the
intestinal wall and into the bloodstream. This breach in the intesti-
nal barrier can trigger inflammation and immune responses in the
body. It is believed to be associated with various health issues such
as digestive problems, food sensitivities, autoimmune conditions,
and even mental health disorders [65].

Factors that can contribute to leaky gut include chronic stress,
poor diet (high in processed foods, refined sugars, and inflammato-
ry fats), excessive alcohol consumption, certain medications (like
nonsteroidal anti-inflammatory drugs), infections, and imbalances
in gut bacteria.

Symptoms of leaky gut may include bloating, gas, cramps, food
sensitivities, fatigue, joint pain, skin issues, and mood swings. Di-
agnosis of leaky gut can be challenging as it may require tests like
specific blood tests, stool tests, and intestinal permeability tests.

Treatment for leaky gut typically focuses on addressing un-
derlying causes such as making dietary changes (adopting an an-
ti-inflammatory diet, removing trigger foods), managing stress, in-
corporating probiotics and gut-healing supplements, and lifestyle
modifications to support gut health. Consulting with a healthcare
provider or a gastroenterologist for proper evaluation and individ-
ualized treatment plan is recommended for those suspecting they
may have leaky gut [66].

Benefits of Essential Amino Acids

Essential amino acids are the building blocks of proteins that
the body cannot produce on its own and must be obtained from
the diet [67]. There are nine essential amino acids: histidine, isole-
ucine, leucine, lysine, methionine, phenylalanine, threonine, tryp-
tophan, and valine that play crucial roles in various physiological
processes. Essential amino acids are vital for the growth, repair, and
maintenance of tissues in the body as they help build and repair
muscle, bone, skin, and other tissues. The Essential amino acids,
especially branched-chain amino acids (BCAAs) like leucine, isole-
ucine, and valine, are essential for muscle protein synthesis where-
by they help promote muscle growth, recovery, and maintenance,
making them particularly important for athletes, bodybuilders, and
individuals engaging in regular exercise. Some essential amino ac-
ids can be converted into glucose through a process called glucone-
ogenesis, providing energy for the body, especially during periods
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of fasting or intense exercise. Certain essential amino acids, such
as glutamine and arginine, play significant roles in supporting im-
mune function as they are essential for the production of antibodies
and immune cells that help the body defend against pathogens and
maintain overall immune health. Amino acids like tryptophan, ty-
rosine, and phenylalanine are precursors to neurotransmitters like
serotonin, dopamine, and norepinephrine, which are essential for
regulating mood, cognition, and overall brain function. Essential
amino acids are crucial for the healing of wounds and injuries as
they help promote tissue repair, collagen synthesis, and the forma-
tion of new blood vessels necessary for the recovery process. Some
essential amino acids are involved in the synthesis of hormones
such as insulin, growth hormone, and thyroid hormones, which
play essential roles in metabolism, growth, and overall physiologi-
cal balance. Essential amino acids are involved in various metabolic
pathways, including the synthesis of enzymes, hormones, and other
molecules that regulate metabolism, nutrient absorption, and over-
all cellular function. Ensuring an adequate intake of essential ami-
no acids through a balanced diet helps support overall health and
wellness as they are required for maintaining optimal bodily func-
tions, promoting growth and development, and supporting various
physiological processes. Including a variety of protein sources in
your diet that provide all nine essential amino acids is essential
for meeting your body’s needs and reaping the benefits associated
with these crucial nutrients [68]. More often it is necessary to sup-
plement one’s diet directly with essential amino acids to ensure the
availability of essential amino acids for healthy metabolism.

Natural Nutrients (Nootropics) for Enhancing
Brain Functions

Traditionally, for thousands of years, the benefits of mush-
rooms have been known and studied. Recently, there has been
resurgence in interest regarding how mushrooms can benefit our
health, memory, and performance. Specifically, for the main com-
ponents of ALERT" Lions Mane Mushroom and Turkey Tail Mush-
rooms research has found that the mushroom ingredients may
protect against dementia, reduce symptoms of anxiety and depres-
sion, may help repair nerve damage, have strong anti-inflammatory,
antioxidant, and immune-boosting abilities and to lower the risk
of heart disease, cancer, ulcers, and help in the management of dia-
betes. Studies show that ALERT" may even help people with ADHD
due to its potential to enhance and protect brain function [69].

Lion’s Mane Mushroom (Hericium erinaceus)

The benefits range from cognitive health where it supports
brain health by stimulating the growth of brain cells and improv-
ing the functioning of the hippocampus, a region of the brain in-
volved in memory and emotional responses while also plays a role
in nervous system recovery where it has potential neuroprotective
properties that may aid in the recovery of the nervous system from
injuries [70,71].

According to Friedman [70] the culinary and medicinal mush-
room Hericium erinaceus is widely consumed in Asian countries.
The reported health-promoting properties of the mushroom fruit
bodies, mycelia, and bioactive pure compounds include antibiot-
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ic, anticarcinogenic, antidiabetic, anti-fatigue, antihypertensive,
anti-hyperlipodemic, antisenescence, cardioprotective, hepato-
protective, nephroprotective, and neuroprotective properties and
improvement of anxiety, cognitive function, and depression. The
described anti-inflammatory, antioxidative, and immunostimulat-
ing properties in cells, animals, and humans seem to be responsible
for the multiple health-promoting properties.

Kushairi, et al. [71] reported that Hericium erinaceus (Bull.:Fr.)
Pers., or its common names, Lion’s mane or Monkey’s head mush-
room, is a well-established culinary and medicinal mushroom for
brain and nerve health. Hericenones (meroterpenoids) and eri-
nacines (cyathane diterpenoids) are the two important classes of
compounds isolated from H. erinaceus proven to induce the biosyn-
thesis of Nerve Growth Factor (NGF) in nerve cells in vitro [72,73].
Previous studies have shown that H. erinaceus possessed potent an-
tioxidant activities [74-77]. In vitro neuroprotection of H. erinaceus
was demonstrated in several studies against amyloid beta [78,79],
1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) [80] and
glutamate-induced neurotoxicity [81,82].

Turkey Tail Mushroom (Trametes versicolor)

In addition to their nutritional value, medicinal mushrooms
have emerged in recent years not only as a source of drugs but also
as adjuvants to conventional chemo- or radiation-therapy to either
enhance their potency or reduce their side effects [83,84]. In this
regard, one of by far the best investigated medicinal mushroom in
recent years is Coriolus versicolor (L.) Quél. (Syn. Polyporus versicol-
or) which is now known by its accepted scientific name as Trametes
versicolor (L.) Lloyd (family Polyporaceae). Its medicinal value as
part of the Chinese traditional medicine dates back for at least 2000
years and includes general health-promoting effects [85], includ-
ing endurance and longevity. Both in China and Japan, preparations
such as dried powdered tea of the fungus are employed in tradition-
al medicine practices. It has been indicated to play a role in Immune
Boosting since it contains polysaccharopeptide, which may boost
the immune system and even fight certain cancers while also vital
in gut health as it supports a healthy gut microbiota due to its high
content of polysaccharides, which serve as prebiotics [84,86].

Studies show that ALERT" can improve cognitive function, in-
cluding dementia: ingredients have been shown to reduce symp-
toms of memory loss in mice, as well as prevent neuronal damage
caused by amyloid-beta plaques, which accumulate in the brain
during Alzheimer’s disease. A study of people with mild Alzhei-
mer’s disease found that Alert’s ingredients used for 49 weeks
significantly improved cognitive test scores when compared to a
placebo. ALERT’s" key ingredients can stimulate brain cell growth
and protect from damage caused by Alzheimer’s disease and can
improve Depression and Anxiety conditions; Animal research has
found that ALERT’s™ key ingredients have anti-inflammatory effects
that can reduce symptoms of depression and anxiety in mice and
can also help regenerate brain cells and improve the functioning
of the hippocampus area of the brain that processes memories and
emotional responses [87].
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This mushroom mix can also boost immunity; a strong immune
system protects the body from disease-causing pathogens includ-
ing bacteria, viruses, and other invaders. A weak immune system
puts the body at a higher risk of developing disease. Animal re-
search shows that ALERT’s™ main ingredients have been shown to
boost immunity by increasing the activity by stimulating beneficial
changes in gut bacteria of the intestinal immune system. Mouse
studies based on daily consumption of the key ingredients nearly
quadrupled the lifespan of mice injected with a lethal dose of sal-
monella bacteria [88].

Reishi Mushrooms (Ganoderma lucidum)

Reishi Mushroom is known to enhance immune function
through its effects on white blood cells, particularly in people who
are ill, such as those with cancer while also often used to reduce
stress and promote sleep and relaxation [88,89].

ALERT" has Anti-cancer benefits; it is known that cancer occurs
when DNA becomes damaged causing cells to divide and replicate
out of control. When the ingredients of ALERT" are mixed with hu-
man cancer cells in a test tube, they cause the cancer cells to die
faster. In addition to killing cancer cells, one mouse study showed
a 69% reduction in lung cancer spread without traditional chemo-
therapy side effects. Research has found that ALERT’s” main ingre-
dients may help speed recovery from nervous system injuries by
stimulating the growth and repair of nerve cells. It may also help
reduce the severity of brain damage after a stroke [89]. ALERT"
can improve heart health; research shows that these ingredients
can reduce the effects of obesity, high triglycerides, cholesterol and
reduce blood clots and thereby reducing the risk of heart disease.
Studies of rats and mice have found that lion’s mane mushroom im-
proves fat metabolism and lowers triglyceride levels. In one study,
rats fed a high-fat diet showed a 27% decrease in triglycerides and
a significant weight loss after one month. Since obesity and high
triglycerides are both considered risk factors for heart disease
ALERT™ may contribute to heart health [71]. ALERT" can Improve
gut health; Ulcers may form anywhere along the digestive tract and
often are the overgrowth of the bacteria H. pylori and damage to the
mucous layer of the stomach that’s often due to long-term use of
non-steroidal anti-inflammatory drugs. ALERT’s” main ingredients
may protect against the development of stomach ulcers by inhibit-
ing the growth of H. pylori and protecting the stomach lining from
damage. ALERT" can also reduce inflammation and prevent tissue
damage in other intestinal areas and has been shown to help heal-
ing from inflammatory bowel diseases [90].

ALERT" ingredients can help people with type 2 diabetes; In
studies conducted, ALERT’s" ingredients are shown to be beneficial
for diabetes by improving blood sugar management and reducing
some of these side effects such as kidney disease, vision loss, and
nerve damage in feet and hands. Several animal studies have shown
to significantly decrease blood sugar by blocking the enzyme activ-
ity that breaks down carbohydrates in the small intestines. When
this enzyme is blocked, the body is unable to digest and absorb
carbs effectively, which results in lower blood sugar levels. Addi-
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tionally, these ingredients may reduce diabetic nerve pain by stimu-
lating nerve growth and regeneration. In mice with diabetes and di-
abetic injury, showed significantly reduced pain, lower blood sugar
levels, and increased antioxidant levels from these ingredients [91].

Mushrooms which have been shown to be very safe, even at
high doses. However, anyone with a known mushroom allergy
should not use mushrooms or products containing mushrooms. En-
suring a nutrient-dense diet that includes a variety of whole foods
such as fruits, vegetables, whole grains, lean proteins, healthy fats,
and adequate hydration is crucial for supporting brain function and
promoting mental well-being from childhood through adulthood. A
balanced diet not only provides the necessary nutrients for optimal
brain health but also supports overall physical health, which in turn
contributes to mental wellness.

There exists a relationship between mental health and overall
well-being. Mental health plays a significant role in regulating our
emotions (emotional balance), when our mental health is stable,
we are better equipped to handle stress, relate to others, and make
healthy choices. Mental health can impact physical health and vice
versa. For example, chronic stress or anxiety can weaken the im-
mune system, making the body more susceptible to infections and
illnesses; conversely, engaging in regular physical activity can boost
mental health by reducing symptoms of anxiety and depression.
Healthy relationships are essential for mental well-being, strong
social connections and supportive relationships can provide a
buffer against mental health challenges and contribute to overall
happiness. Good mental health enhances our ability to focus, con-
centrate, and perform well in work and other daily activities where-
as, untreated mental health issues can impair cognitive function,
leading to difficulties in various aspects of life thus being key in our
productivity and functioning. Mental health directly impacts our
quality of life, when mental health is prioritized and maintained;
individuals are more likely to experience fulfillment, satisfaction,
and a sense of purpose thus better quality of life. Strong mental
health promotes resilience in the face of adversity and challenges. It
helps individuals bounce back from setbacks, cope with stress, and
adapt to change effectively. Positive mental health fosters a healthy
self-esteem and self-image. It enables individuals to have a realis-
tic and positive view of themselves, leading to increased self-confi-
dence and self-worth while investing in mental health prevention
and treatment strategies is crucial since early intervention can
prevent the development of more severe mental health conditions
and improve overall well-being. In essence, mental health is a fun-
damental pillar of our overall well-being. Taking care of our men-
tal health through self-care practices, healthy diet and nutrition
absorption, seeking support when needed, and cultivating healthy
coping mechanisms can significantly enhance our quality of life and
overall wellness [92].

Brain Healthy Herbs and Plant Derivatives

Brown Rice Flour

Brown Rice Flour is a great gluten-free alternative to wheat
flour, suitable for those with celiac disease or gluten sensitivity as
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well as offers dietary fiber which aids in digestion and promotes
feelings of fullness [48,49].

Echinacea (Echinacea purpurea)

Has been demonstrated to provide Immune Support as it is
widely used to prevent or reduce the symptoms of colds and other
infections by boosting the immune system while also with anti-in-
flammatory Properties which may have anti-inflammatory effects
beneficial for overall health and well-being [93,94].

Gingko Biloba (Ginkgo biloba L)

Useful in circulatory Support where it promotes good blood
circulation and heart health by dilating blood vessels and reducing
the stickiness of blood platelets. Also, in cognitive enhancement as
it is thought to improve cognitive function, particularly in people
with dementia or Alzheimer’s disease, by protecting against neuron
damage [95,96].

Lutein

It is important for Eye Health as it acts as an antioxidant in the
eye, protecting against age-related macular degeneration and cata-
racts. It has antioxidant properties that helps protect cells from free
radical damage [97,98].

Lycopene

It is useful in Heart Health since it is associated with a reduced
risk of heart disease due to its antioxidant properties and it has
been shown to help with prostate health as it may lower the risk of
prostate cancer and improve overall prostate health [99,100].

Vegan DHA

It is useful for the Brain Health since an omega-3 fatty acid it is
important for brain function and development. It also Supports the
health of the retina and may reduce the risk of age-related macular
degeneration [101,102].

Vegan Omega-3

It can help reduce cardiovascular risk factors and as an Anti-in-
flammatory, Omega-3 fatty acids have anti-inflammatory proper-
ties [103,104].

Brain Healthy Amino Acids

Glycine Plays a role Neurotransmitter Support since Glycine is
an amino acid that serves as a neurotransmitter in the brain, sup-
porting cognitive and mental health. Some studies suggest that gly-
cine can improve the quality of sleep, helping with falling asleep
faster and achieving deeper sleep stages. Glycine also has antioxi-
dant effects that may protect cells from damage caused by free rad-
icals [105,91].

L-Glutamine Promotes intestinal health and can support the
repair of the intestinal lining while also Serves as fuel for immune
cells, potentially enhancing immune function [106,60].

N-Acetyl-Cysteine (NAC) provides an Antioxidant Support as
it acts as a precursor to glutathione, a powerful antioxidant in the
body as well as well as it may aid in detoxification processes and
support liver health [107,108].
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Brain Healthy Minerals

Boron Supports bone density and overall bone health by aiding
in the metabolism of calcium and magnesium and also aides Hor-
monal Balance as it can influence the production and use of estro-
gen and testosterone in the body [109,110].

Calcium is essential for the development and maintenance of
strong bones and teeth while it is also necessary for muscle con-
traction, including the beating of the heart [111,112].

Chromium helps maintain normal blood sugar levels by en-
hancing the action of insulin and also contributes to the metabolism
of carbohydrates, fats, and proteins [113,114].

Copper aids in the absorption of iron, helping prevent anemia
as well as functions as an antioxidant, protecting cells from damage
[115,116].

lodine is crucial for the production of thyroid hormones, which
regulate metabolism, growth, and development. It is useful in Cog-
nitive Function as it is Important for brain development, especially
during pregnancy and infancy [117,118].

Iron is essential for the formation of hemoglobin in red blood
cells, which carries oxygen throughout the body and also supports
immune function and cognitive development [119,120].

Magnesium is key in Bone Health as it is essential for bone for-
mation; magnesium contributes to the structural development of
bone and is vital for the absorption and metabolism of calcium. It
also plays a crucial role in muscle contractions, helping to prevent
cramps by allowing muscles to relax. It's particularly beneficial for
athletes or those with frequent muscle soreness. Magnesium is im-
portant for the proper functioning of the nervous system. It helps
regulate neurotransmitter activities that send messages through-
out the brain and nervous system, aiding in the reduction of stress
and anxiety. It supports heart health by maintaining a normal heart
rhythm, helping to regulate blood pressure, and is linked to a lower
risk of cardiovascular disease. Magnesium plays a role in glucose
control and insulin metabolism. A magnesium-rich diet is associat-
ed with a lower risk of type 2 diabetes. Some studies suggest that
magnesium deficiency may be linked to migraines. Supplement-
ing with magnesium can reduce the frequency and severity of mi-
graines for some individuals. Magnesium can improve sleep quality,
especially for those with insomnia, by helping to relax the body and
mind. It regulates melatonin, which guides sleep-wake cycles in the
body [121,122].

Manganese contributes to the formation of bone and is import-
ant for bone health and development. It also helps form an antioxi-
dant enzyme that protects cells from damage [123,124].

Molybdenum plays a vital for the function of certain enzymes
involved in detoxification and the metabolism of sulfur-containing
amino acids [125,126]. Vital for the function of certain enzymes
involved in detoxification and the metabolism of sulfur-containing
amino acids.

Nickel is a component of some enzymes, though its specific
benefits in the human body are less understood by it helps with
enzyme activation [127,128].
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Potassium is Essential for maintaining a healthy blood pressure
and proper heart function. It supports muscle and Nerve Func-
tion as it is vital for muscle contraction and nerve transmission
[129,130].

Vanadium may have a role in helping to regulate blood sugar
levels [131,132].

Zinc provides Immune Support as it is crucial for the develop-
ment and function of immune cells. It also helps with wound Heal-
ing as it plays a role in collagen synthesis and is important for skin
health and wound healing [133,134].

Benefits of Vitamin Bs

Essential multi-vitamin, mineral and herbal combination called
brain food provides much needed nutrients for normal metabolism
on a daily basis. The key minerals, herbs and mushrooms provide
additional nootropic benefits for the brain. Many people have re-
ported improvements in cognitive functioning and energy levels
after taking these nutritional supplements.

Vitamin B also known as Super B-Complex is actually a group
of eight essential water-soluble vitamins that play a crucial role in
various bodily functions including Energy Production as B vitamins
help convert food into energy by facilitating the metabolism of fats,
proteins, and carbohydrates. They are particularly important for
the proper functioning of the mitochondria, which are the power-
houses of the cells.

Several B vitamins, such as B1 (thiamine), B6 (pyridoxine),
and B12 (cobalamin), are vital for maintaining a healthy nervous
system. They help in the production of neurotransmitters and my-
elin, which insulates nerves and enhances the conduction of nerve
impulses. As reported by Kerns and Gutierrez [135], Vitamin B12
affects the normal growth of children, the peripheral and central
nervous systems, bone marrow, skin, mucous membranes, bones,
and vessels. It is possible that even when the serum cobalamin level
is normal, treatment with vitamin B12 could correct defects caused
by other biologically active substances. Such as recurrent stomati-
tis, various forms of hyperpigmentation, trophic ulcers, and burns,
with vitamin B12, even if the B12 serum level is normal. Vitamin B6,
B9 (folate), and B12 are crucial for the production of red blood cells.
Deficiencies in these vitamins can lead to conditions like anemia. B
vitamins are necessary for the synthesis and repair of DNA, which is
essential for cell growth and division. B vitamins play a role in main-
taining healthy skin by supporting cell production, repair, and me-
tabolism. Biotin (B7) is especially known for its role in promoting
healthy hair, skin, and nails. B vitamins, particularly B3 (niacin), B6,
B9, and B12, play a role in regulating mood and reducing symptoms
of depression and anxiety. They are crucial for the production of
neurotransmitters like serotonin, dopamine, and norepinephrine.
B vitamins, such as B6, B9, and B12, help in maintaining healthy
levels of homocysteine, an amino acid that, when elevated, is asso-
ciated with an increased risk of cardiovascular diseases. B vitamins
are important for cognitive function and maintaining brain health.
They support memory, focus, and concentration by helping in the
production of brain chemicals and supporting nerve function. B vi-
tamins are essential for a healthy metabolism. They help convert

American Journal of Biomedical Science & Research 157



Am ] Biomed Sci & Res

food into energy efficiently, which can aid in weight management
and overall metabolic health. It's important to note that these ben-
efits can vary depending on the specific B vitamin, its form, and the
individual’s health status. A balanced diet rich in a variety of foods,
including sources of B vitamins, is key to ensuring an adequate in-
take of these essential nutrients.

Vitamin B1 (Thiamin) is essential for converting nutrients into
energy, particularly carbohydrates. It also plays a critical role in
nerve transmission and the healthy functioning of the nervous sys-
tem. Thiamin is also necessary for the proper function of the car-
diovascular system, including muscle tone in the heart and the di-
gestive tract [135,136]. According to Polegato, et al. [136], Thiamin
is a water soluble vitamin that plays a role in several biological pro-
cesses, mainly in glucose metabolism. There are several risk factors
for developing thiamin deficiency, such as malnutrition, refeeding
syndrome, gastrointestinal surgery, and alcoholism. Recently, the
role of thiamin in critically ill patients has gained prominence, and
the prevalence of thiamin deficiency was found to be increased in
patients with severe burns, major surgery, septic shock, end-stage
renal disease, and heart failure. In adults, thiamin deficiency pres-
ents as encephalopathy, dry beriberi (with neurological signs and
symptoms), or wet beriberi (with cardiovascular signs and symp-
toms).

Vitamin B2 (Riboflavin) helps in the conversion of food into en-
ergy; plays a vital role in metabolizing fats, drugs, and steroids. It is
important for maintaining healthy skin, eyes, and vision. May help
reduce the risk of cataracts. It is also an antioxidant Protection that
acts as an antioxidant, fighting free radicals and potentially reduc-
ing the risk of chronic diseases [137,138].

Vitamin B3 (Niacin) Can significantly lower levels of bad LDL
cholesterol and increase good HDL cholesterol. It is also involved
in the metabolism of carbohydrates, fats, and proteins into energy.
Niacin is essential for the health of the skin and nerves; also has a
role in improving digestive function [139,140].

Vitamin B5 (Pantothenic Acid) is vital for the creation of co-
enzyme A, necessary for various metabolic pathways, including
energy metabolism. It is also crucial for synthesizing and metab-
olizing proteins, carbohydrates, and fats. Vitamin B5 may enhance
the healing process of skin wounds and contribute to skin health
[141,142].

Vitamin B6 (Pyridoxine) is essential for the metabolism of ami-
no acids, the building blocks of proteins. It helps in the creation of
hemoglobin, which carries oxygen in the blood. It also supports the
immune system’s ability to fight infections and plays a role in brain
health and mood regulation [143,144]. Vitamin B6 (Biotin) is often
recommended for strengthening hair and nails; also important for
maintaining the health of the skin. It plays a key role in the me-
tabolism of carbohydrates, fats, and proteins as well as involved in
regulating the expression of genes that are critical for the function
of cells [145,146].

Vitamin B9 (Folic Acid) is crucial for the formation of new cells
and DNA synthesis and repair. Vital during pregnancy for fetal de-
velopment. It helps lower homocysteine levels, high levels of which
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are linked to heart disease. Folic Acid may play a part in controlling
depression and mood swings, as it’s essential for the brain’s health
[147,148].

Vitamin B12 (Cyanocobalamin) is essential for maintaining
the health of nerve cells and supporting the production of nerve
sheathing, critical for producing red blood cells, which prevent ane-
mia. It also plays a role in converting carbohydrates into glucose,
leading to energy production and reducing fatigue [149,150].

Vitamin C (Ascorbic Acid) Boosts the immune system and helps
fight off infections and is an antioxidant that protects the body’s
cells from damage and supports skin health [151,152].

Nighttime Relax

A wind-down routine before bed can help you relax, sleep bet-
ter, and feel more prepared for the next day. A good night sleep is
a necessary part of a healthy routine that helps alleviate stress,
anxiety and issues associated with mental health. Here are some
benefits of a nighttime wind-down routine: Better sleep: You may
fall asleep faster and have a deeper sleep. Less stress: You may feel
more relaxed and prepared for sleep. Improved memory: Relax-
ation and quality sleep can help improve recall. Better mood: Relax-
ing activities help you feel more at ease, which can promote better
sleep and wellbeing.

Brown rice is a whole grain that retains its bran and germ, mak-
ing it a good source of fiber, vitamins, and minerals such as manga-
nese, selenium, and magnesium. The fiber in brown rice helps slow
down the absorption of sugar, assisting in blood sugar regulation,
which can be beneficial for those managing diabetes or at risk of
developing it. Brown rice’s fiber content can also help lower choles-
terol levels, potentially reducing the risk of heart disease. The fiber
in brown rice supports healthy bowel movements and contributes
to overall digestive health [52,53].

Glycine is an amino acid that serves as a neurotransmitter in
the brain, supporting cognitive and mental health. Some studies
suggest that glycine can improve the quality of sleep, helping with
falling asleep faster and achieving deeper sleep stages. Glycine has
antioxidant effects that may protect cells from damage caused by
free radicals [91,105].

Magnesium glycinate is a form of magnesium bound to glycine,
which is often better absorbed and may be gentler on the stomach
than other forms of magnesium. Magnesium is crucial for muscle
contraction and nerve transmission. It may help relieve muscle
cramps and discomfort. Magnesium plays a role in mood regulation
and has been studied for its potential to alleviate symptoms of anx-
iety and depression. It is also essential for bone formation, magne-
sium helps with the assimilation of calcium into the bone and plays
arole in activating vitamin D in the kidneys [153,154].

Passionflower (Passiflora incarnata) has been traditionally
used to alleviate symptoms of anxiety and insomnia, with some
studies supporting its calming effects. Passionflower has the po-
tential to alleviate some symptoms of neuropsychiatric origin. It
may help improve sleep quality by increasing Gamma-Aminobutyr-
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ic Acid (GABA) levels in the brain, which has a calming effect and
in some research suggests passionflower may help relieve certain
types of pain, though more research is needed [35,36].

Valerian root (Valeriana officinalis) is commonly used as a nat-
ural treatment for insomnia and other sleep disorders, with stud-
ies showing its potential to improve sleep quality. It may also help
reduce anxiety, thanks to its sedative properties and its ability to
modulate GABA receptors in the brain. Valerian root can have a
calming effect, which may help individuals manage stress better
[155,156].

Wild jujube (Ziziphus jujuba) is traditionally used to improve
sleep and reduce anxiety, possibly due to its saponin content which
can have a calming effect. It may also promote digestive health by
soothing gastrointestinal upset and promoting regularity. Wild ju-
jube contains high levels of vitamin C and antioxidants, which can
help support the immune system and protect against oxidative
stress [157-161].

Conclusion

Foods (including essential amino acids), Minerals, Vitamins,
Exercise, Water Consumption, Detoxing, and general wellbeing
including happiness are all part of maintaining homeostasis. Pain
and pathogenicity go hand in hand modulating many aspects of
the health equation. The relationship between pain recovery and
pathogenicity is interconnected, as pain can be both a symptom of
pathogenic infections and a process that can impact the overall re-
covery from an infectious disease. Understanding this relationship
is crucial for effective dietary management and treatment of infec-
tions and associated pain symptoms. Pain management and men-
tal wellbeing also are important to recovery. A balanced diet not
only provides the necessary nutrients for optimal brain health and
healthy gut microbiota but also supports overall physical health,
which in turn contributes to mental wellness. When our mental
health is stable, we are better equipped to handle stress, relate to
others, and make healthy choices. This article studies how these fac-
tors interplay towards individual’s wellness. Ensuring a beneficial
nutrient-dense diet that includes a variety of whole foods such as
fruits, vegetables, whole grains, lean proteins, healthy fats, exercise,
and adequate hydration is crucial for supporting brain function and
promoting mental well-being from childhood through adulthood. A
balanced diet not only provides the necessary nutrients for optimal
brain health and healthy gut microbiota but also supports over-
all physical health, which in turn contributes to mental wellness.
When our mental health is stable, we are better equipped to handle
stress, relate to others, and make healthy choices. Mental health can
impact physical health and vice versa. Also, a balanced and nutri-
ent-rich diet plays a crucial role in supporting neuroplasticity and
cognitive function by providing the essential building blocks and
supportive environment for brain function and connectivity.
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