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Abstract: Nutraceuticals have garnered significant interest due
to their perceived safety and potential nutritional and medicinal
benefits. Consumers place more importance on nutrition than on
exercise or heredity when it comes to maintaining good health,
according to research conducted in the UK, Germany, and France,
which led to the development of the field of nutraceuticals.
Nutraceuticals have gained popularity in recent years as an
alternative to traditional medicine due to their numerous health
benefits. Nutraceuticals might reduce or eliminate the need for
conventional drugs, reducing the risk of adverse effects.
Nutraceuticals often possess unique chemical properties that are
distinct from those of medications. Obesity, osteoporosis,
diabetes, cancer, allergies, and dental problems are among the
current diseases that the globe is fighting. Diet and exercise have
a key role in both preventing and treating obesity, a condition that
is on the rise globally. Nutraceuticals are primarily composed of
dietary supplements, herbal remedies, and nutrients that support
health, prevent disease, and improve quality of life. It is well
recognised that nutritional products can be used to both prevent
and treat disease. Most pharmacological compounds used in
modern formulations were previously employed in their most basic
form.
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I. INTRODUCTION

In terms of earnings, spending, and lifestyle, economic

development has improved the standard of living. That being
said, it has raised serious concerns about "lifestyle diseases."
Eating habits are often the first casualty of this lifestyle
change [1] [2] [3]. The growing demand for fast food is
contributing to a range of health issues related to inadequate
nutrition. Through the utilization of nutraceuticals, we can
improve or control our health. This suggests a growing
interest in nutraceuticals [4].
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Originating  from the words  "nutrition" and
"pharmaceutical," Stephen De Felice first used the term
"nutraceutical" in 1979 to describe nutritive compounds that
have physiological advantages related to the prevention of
chronic illnesses [5] [6] [7]. Herbal blends and pure
substances, as well as dietary derivatives and modified foods
such as cereals, sauces, spices, and beverages, collectively
known as nutraceuticals, offer various health benefits [8].
Nutraceuticals are used to treat a variety of medical
conditions, including osteoporosis, cancer prevention, high
blood pressure, high cholesterol, pain management,
depression, diabetes, coughs and colds, sleep problems, and
arthritis [9]. They may incorporate a wide range of dietary
components and botanical materials to maintain and enhance
our physiological well-being. Vegetables and fruits that are
enriched with nutraceutical properties constitute essential
components of a nutritionally balanced diet. Contemporary
clinical advancements are the predominant catalysts for the
rapid growth of the global nutraceutical industry [10].
Nutraceuticals encompass a range of consumables, including
antioxidants, polyunsaturated fatty acids, probiotics,
prebiotics, dietary fibre, and various natural or herbal
products [11]. Researchers and scientists are increasingly
recognizing the myriad benefits associated with the pivotal
incorporation of nutrients as therapeutic agents. A thorough
examination indicates that these substances have been
correlated with the management of numerous health
conditions, including diabetes, asthma, cancer, arthritis, and
metabolic disorders. As reported by the Agricultural
Research Service of the United States Department of
Agriculture, functional foods are specifically formulated to
confer physiological benefits and/or retard the progression of
diseases, exceeding their fundamental nutritional roles. These
products are also designed to resemble conventional foods
and are intended to be consumed as components of a regular
dietary regimen [12]. There has also been discussion of the
need and difficulties of designing and developing dosage
forms to provide a better delivery system for nutraceuticals
[13]. Additionally, they help create new nutraceutical
domains, which raises the level of life [10].

The significance of nutraceuticals. We cannot obtain all the
necessary nutrients from a regular diet. Because they reduce
the nutritional content of crops, pollution and pesticide usage
are also significant issues [14]. Drugs and supplements may
be used to treat this, but they may be more harmful and have
negative consequences on the body [15]. Therefore, by
boosting our immune system and
improving our general health,
nutraceutical products may
help us fortify our bodies,
add vitality, and reduce the
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likelihood of illness onset [16]. The use of supplements and

nutraceuticals sold in pharmacies has increased steadily,

resulting in a significant market boom in recent years.
Nutraceuticals and functional foods may offer customers

numerous benefits. i.e.

* May raise our diet's nutritious content.

* May help us prevent some health problems. « May help

individuals live longer.

* People may see traditional medicine as more "natural" and

less likely to have unpleasant side effects.

* Food may be provided for groups (e.g., nutrient-dense meals

for the elderly) [17], [18].

II. CONCEPT OF NUTRACEUTICALS

In the current phase of pharmaceutical development, any
product must be validated for its therapeutic efficacy and
must pass all stages of clinical trials. However, there is no
need to certify food in the case of nutritious products that are
utilised to treat disease [19]. Nutraceutical products are
known to diminish the risk of heart disease, cancer,
hypertension, cataracts, insomnia, menopausal symptoms,
impaired memory and concentration, constipation, and
digestive problems, among other health advantages [20].
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[Fig.1: Role of Nutraceuticals in Various Pathological
Conditions]
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III. CLASSIFICATION OF NUTRACEUTICALS

Nutraceuticals can be classified in several ways based on
their origin, function, and availability. One approach
categorises them by mechanism of action, where they are
recognised for their therapeutic properties, such as
antimicrobial, antioxidant, and anti-inflammatory effects.
Another classification is based on food availability, including
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those derived from fortified foods or genetically enhanced
crops, like B-carotene-rich rice or vitamin-enriched broccoli,
tailored for improved health outcomes. A third method
classifies nutraceuticals by their chemical nature,
encompassing primary and secondary metabolites, such as
isoprenoids, phenolic compounds, fatty acids, carbohydrates,
and amino acid derivatives—grouped broadly into nutrients,
herbs, and phytochemicals. Among these, herbal remedies
hold significant importance in the prevention of chronic
diseases and the promotion of overall wellness [21, 22].
Vitamins, essential for metabolism and general health, are
often included in nutraceuticals due to their preventive roles;
deficiencies can lead to distinct health issues. Key vitamins
in formulations include A, B, C, D, and E. Likewise, minerals
such as iron, zinc, iodine, calcium, manganese, and
magnesium are vital, with deficiencies (especially of iron,
zinc, and calcium) posing serious concerns in developing
nations, particularly among infants and children.
Biofortification of plant foods with these minerals is one
strategy to combat deficiencies. Spices, traditionally used to
enhance the flavour and quality of food, are now recognised
for their health benefits, owing to their antioxidative, anti-
inflammatory, chemopreventive, and immune-modulating
effects. Rich in bioactive compounds such as terpenes and
essential oils, spices like garlic and onion have been shown
to lower cholesterol levels. Additionally, aged garlic extract
may further benefit lipid profiles and blood pressure. Herbs,
too, have long been used therapeutically; extracts like salicin
from willow bark offer anti-inflammatory benefits, while
compounds in peppermint, parsley, and lavender contribute
to respiratory, digestive, and cardiovascular health.
Probiotics, introduced in the early 1900s by Elie Metchnikoff,
are live, beneficial microorganisms found in fermented foods,
such as yoghurt [23] [24]. They support gut health and
immune balance, particularly strains like Lactobacillus,
Bifidobacterium, and Gram-positive cocci. Probiotics are
available in diverse formulations and are used to manage
gastrointestinal issues such as diarrhoea, lactose intolerance,
and antibiotic-associated complications. They also show
promise in reducing the risks of allergies, infections, and even
certain types of cancer. They work by producing
antimicrobial substances and competing with pathogens in
the gut. Meanwhile, prebiotics, primarily plant-based fibres
such as inulin, pectin, and resistant starches, resist digestion
and act as substrates for gut bacteria, aiding in the production
of short-chain fatty acids, reducing colonic pH, and
selectively promoting the growth of beneficial bacteria.
Although often studied in tandem with probiotics, prebiotics
alone have shown potential in improving metabolic functions,
reducing appetite, and alleviating conditions such as glucose
intolerance and hypercholesterolemia. They also help prevent
enteral nutrition-induced diarrhoea and may support colon
health through fermentation and immune modulation.

Nutraceuticals often consist of biologically active
compounds with defined health benefits, including vitamins,
minerals, spices, herbs, probiotics, and prebiotics.

A. Vitamins \sciencas o
Vitamins play a S
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metabolic functions and maintaining overall well-being.
Deficiencies in any specific vitamin can manifest as apparent
clinical symptoms. Consequently, many nutraceutical
products incorporate crucial vitamins, such as A, B-complex,
C, D, and E, to fulfil these requirements [25].

B. Minerals

Essential minerals such as iron (Fe), zinc (Zn), iodine (1),
calcium (Ca), manganese (Mn), and magnesium (Mg) are
crucial for various physiological processes. Inadequate intake
of these minerals may lead to severe health conditions. They
are obtained from both animal (meats) and plant-based foods.
Mineral deficiencies, particularly those involving calcium,
zinc, and iron, are prevalent in low-income nations, especially
among infants and children. Strategies like enriching plant-
based diets with Ca, Zn, and Fe are therefore crucial for
improving global mineral nutrition [26].

C. Spices

Spices have been used for centuries to enhance the taste,
aroma, and appearance of food, particularly in tropical
regions. Beyond culinary value, recent studies have
highlighted their significant role in promoting health through
antioxidant, anti-inflammatory, antimutagenic, chemo-
preventive, and immune-modulating actions. These effects

extend across various body systems, including the
gastrointestinal,  respiratory, cardiovascular, neural,
reproductive, and metabolic systems. Key bioactive

constituents include terpenes and essential oils. For example,
daily consumption of 50 g of raw onion or 5-6 garlic cloves
has been shown to lower cholesterol levels. Aged garlic
extract has been shown to produce more favourable outcomes
in lipid profiles and blood pressure compared to fresh garlic.
According to the U.S. Code of Federal Regulations, spices
and herbs are generally recognised as safe (GRAS) for
consumption.

D. Herbs

Herbal nutraceuticals are commonly used in the form of
extracts and concentrates and have shown remarkable effects
in preventing and managing chronic illnesses, thereby
enhancing quality of life. Traditional remedies have long
utilized bioactive compounds found in herbs. For instance,
salicin from willow bark (Salix nigra) has anti-inflammatory
and analgesic effects, while psoralen in parsley (Petroselinum
crispum) serves as a diuretic and antipyretic agent. Menthol,
a terpene found in peppermint (Mentha piperita), is beneficial
in managing colds and flu. In contrast, the tannins in lavender
(Lavandula angustifolia) have calming effects and help
alleviate respiratory disorders, such as asthma [27]. Herbal
knowledge has been passed through generations and remains
integral to managing both acute and chronic conditions.

E. Probiotics

The concept of probiotics dates back to the early 1900s,
when Elie Metchnikoff proposed that ingesting beneficial
microorganisms, primarily through fermented dairy products,
could help restore gut health [28]. Today, probiotics are
widely applied in pharmaceuticals, functional foods, and
dietary supplements. They are predominantly sourced from
fermented dairy products and must be clinically validated
through randomized trials for inclusion in health-promoting
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products [29]. Probiotics are available in various forms,
including powders, liquids, gels, capsules, pastes, and
granules [30]. They are primarily used to address
gastrointestinal conditions, such as antibiotic-associated
diarrhoea, lactose intolerance, and acute gastroenteritis.
These organisms are non-toxic, resistant to stomach acid,
capable of adhering to intestinal cells, and produce
antimicrobial substances [31]. Studies suggest their efficacy
in reducing the risk of allergies, asthma, certain cancers, and
infections of the urinary tract, ear, and more [32]. Mostly
taken orally, they mimic drug-like benefits and are
increasingly valued as essential therapeutic agents. Probiotics
enhance health by producing antimicrobial metabolites and
by competing with pathogens for binding sites on intestinal
walls [33].

F. Prebiotics

Prebiotics are indigestible carbohydrates derived from
plants, known for their resistance to digestion and
metabolism. Notable examples include inulin, fructo-
oligosaccharides (FOS), galacto-oligosaccharides (GOS),
guar gum, pectin, and resistant starches. Their key
characteristics include water solubility, fermentability in the
colon, viscosity, and the ability to retain moisture. In the
context of nutraceuticals, they must withstand exposure to
stomach acids, bile, and digestive enzymes [34, 35].
Prebiotics serve as nourishment for beneficial gut bacteria,
leading to the production of short-chain fatty acids (SCFAs),
which help reduce colonic pH and selectively encourage
probiotic growth. While many studies analyse the combined
use of probiotics and prebiotics (synbiotics), isolating the
specific effects of prebiotics remains a challenge [36].
However, they have shown potential in metabolic health,
including appetite control, improved glucose tolerance, and
cholesterol regulation. Meta-analyses have also confirmed
their usefulness in preventing enteral nutrition (EN)-related
diarrhea [37] [38]. Additionally, they may support colon

health through fermentation processes and immune
enhancement.
Antioxidant Renal and Gastrointestinal Reproductive
activity excretory Health Health Health
Health
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[Fig.2: Role of Nutraceuticals in Various Diseases]

Here are some of the diseases being treated with
nutraceuticals.
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IV. NUTRACEUTICALS AGAINST ALZHEIMER'S
DISEASE (AD):

Alzheimer's disease (AD), also known as senile dementia of
the Alzheimer type (SDAT), primary degenerative dementia
of the Alzheimer's type (PDDAT), or simply Alzheimer's, is
the most common type of dementia [39]. Alpha-lipoic acid
(ALA), which also affects brain function, is a nutraceutical
used to treat Alzheimer's disease. Energy depletion and
oxidative stress are the two primary biochemical
characteristics of AD. Potent antioxidant alpha-lipoic acid
helps the brain absorb and metabolize glucose [40]. 600 mg
of ALA by Hager et al. Nine people with AD and associated
cognitive impairment who were still taking regular
acetylcholine esterase inhibitors were administered these
drugs daily for approximately 337 days. The results showed
that those who received the ALA had their cognitive function
improved [41]. Senile dementia is another name for
Alzheimer's disease. Antioxidants seem to slow the
progression of the disease. Nutraceuticals such as beta-
carotene, lycopene, curcumin, lutein, and lavender use their
antioxidant properties to protect neurons from oxidative
stress. These substances have the power to delay the start of
dementia [42].

Antioxidants play a crucial role in the treatment of nearly
every disease, as most chronic conditions are associated with
high levels of oxidative stress. Neurodegenerative illnesses
such as Parkinson's disease (PD) and Alzheimer's discase
(AD) are significantly influenced by oxidative stress [43].
Oxidative stress is exacerbated by ageing and a diet lacking
antioxidants.  Numerous studies have connected a high
dietary antioxidant intake to a decreased risk of Alzheimer's
disease, which is significant because preventing the disease is
far easier than treating it. Therefore, prevention is crucial,
and research suggests that Alzheimer's disease is not that
difficult to control. Antioxidant therapy is one possible tactic
to delay the progression of disease [44].

Table 1: Herbal Nutraceuticals Used and Their
Therapeutic Relevance

Herbals
(Botanical Therapeutic activity Reference
Sources)
Capillary dilatation, wound
Aloe Vera treatment, and anti- [45]
inflammatory activities.
A vasoconstrictor  or
Ephedra bronchodilator lowers [46]
bronchial oedema.
Anti-inflammatory,

Garlic hypotensive, antibacterial, [47]
antifungal, and
antithrombotic.

Licorice Expectorant, and peptic [48]
ulcer.
Cholagogue, positive

Ginger ino.tropic., carminative, and [49]
antiemetic.

A. Nutraceuticals to Combat Obesity:

Obesity is a complex illness that impacts individuals of all
ages and socioeconomic backgrounds and has significant
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social and psychological repercussions. The global
prevalence of obesity almost quadrupled between 1980 and
2008 [50]. Excessive accumulation of bodily fat is the
hallmark of the medical condition known as obesity. Among
the nutraceuticals with anti-obesity qualities are psyllium,
capsaicin, and conjugated linoleic acid. Weight loss herbal
nutraceuticals include fenugreek, black gram, and bottle
guard. Their release of IL-1 and IL-6 helps to regulate food
intake and lower LDL and total cholesterol [51]. As the
number of obese patients worldwide increases, it is
imperative to implement effective preventive and treatment
strategies. A significant weight loss of 7-10% of the starting
weight is reportedly the goal of weight loss programs. When
energy intake exceeds energy expenditure, obesity results
[51].

Managing obesity entails altering one or both aspects of
energy balance, whether via prevention or therapy. The
various constituents of the energy balance system—namely,
nutrient consumption, caloric expenditure, and energy
retention—may serve as focal points for weight management
methodologies, encompassing strategies related to functional
foods. Currently, pharmaceutical enterprises are exploring all
these avenues; however, formulating functional meals
designed to facilitate weight loss presents a distinct challenge
[52]. Given the widespread prevalence of obesity on a global
scale, both dietary modification and physical activity are
critical for the prevention and management of this condition.
This encapsulates the contemporary landscape of
nutraceuticals within the field of nutrition. Potential anti-
obesity properties may be attributed to substances such as
conjugated linoleic acid (CLA), capsaicin, and other
nutraceuticals, including Momordica Charantia (MC) and
psyllium fibre. In obese individuals, a dietary supplement
containing glucomannan, chitosan, fenugreek, and vitamin C,
as well as G Sylvester, reduced body weight and promoted fat
metabolism. Further investigation is required to ascertain
long-term effectiveness and potential adverse consequences
[52].

B. Nutraceuticals to Prevent Diabetes

Diabetes is a prevalent metabolic disorder that ranks as the
leading cause of death according to the World Health
Organization. Nutraceuticals may help prevent this condition.
Most of the time, it is related to obesity. Due to lifestyle
changes, over 50% of people worldwide suffer from diabetes,
primarily type 2  (non-insulin-dependent  diabetic
mellitus). Nutraceuticals, which are often included in herbal
dietary supplements, have demonstrated therapeutic benefits
for individuals with type 2 diabetes. In addition to universal
antioxidants like lipoic acid and catechins, diabetic
neuropathy, nephropathy, and retinopathy are treated using
spices like fenugreek and cinnamon. Magnesium, calcium,
chromium, and vitamin D all help to enhance glycaemic
management and insulin sensitivity. In individuals who are
insulin resistant, caffeine helps lower high plasma glucose
levels. Insulin resistance is improved, and fasting and
postprandial glucose levels are
decreased by green tea and
epicatechin 3-gallate.
Diabetes may benefit from
bitter melon and
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pomegranates because they help regulate metabolism and
facilitate the movement of blood glucose into cells [53].

C. Cancer-Fighting Nutraceuticals

Today's cancer therapy is complicated mainly through the
growth of medication resistance and the adverse effects of
current therapies [60]—the mainstays of cancer treatment
until now have been chemotherapy, radiation therapy, and
surgery. However, the most effective defence against cancer
may be a healthy lifestyle that includes a diet rich in
antioxidants. Nutraceuticals and various bioactive dietary
components may help prevent cancer. Supplements
containing herbal components exhibit anti-mutagenic and
anti-carcinogenic properties. A crucial antioxidant aspect of
carotenoids, specifically lycopene, has been shown to have
anti-cancer properties. These compounds effectively
neutralize reactive oxygen species and mitigate oxidative
cellular damage. Nutraceuticals are capable of modulating
factors that induce DNA damage within cellular architectures
and hinder DNA transcription activities in neoplastic tissues.
Fruits and vegetables rich in chemopreventive agents may
exhibit anti-carcinogenic properties. Beta-carotene, which is
prevalent in orange and yellow fruits, is associated with anti-
cancer properties. Cruciferous vegetables have been shown to
decrease the incidence of colorectal and lung cancers. The
enzymes that facilitate tumour progression are effectively
inhibited. Recent studies suggest that herbal nutraceuticals
may also influence the metastatic dissemination of cancer
[54].

D. Osteoarthritis Prevention Using Nutraceuticals

In the United States, almost twenty-one million individuals
suffer from osteoarthritis, a severe joint condition. People
may become less active due to joint pain from OA and other
joint issues, which may lead to weight gain and an energy
deficit. Weight gain might exacerbate existing issues by
causing joint strain. In addition to their nutritional and
therapeutic properties, these nutraceuticals appear to regulate
gene expression, as well as the production of NO and PGE2,
which may contribute to their anti-inflammatory effects. Has
a complicated aetiology that affects every joint tissue and
involves both mechanical and metabolic processes that
combine to degrade cartilage. Weight gain and an energy
deficit can result from reduced physical activity caused by
joint pain. In addition to their typical role as nutrients, they
also possess pharmacological properties and play a
significant role in regulating gene expression. There is strong
evidence that antioxidants included in nutraceuticals may
help with joint degradation, pain, and inflammation.
Applying olive oil also improves knee health, physical
function, and discomfort, stiffness, and oedema [55].

E. Nutraceuticals for Parkinson's Disease

Neurodegeneration, which adversely impacts the neurons
that release dopamine in the brain, functions as an essential
indicator of Parkinson's disease (PD). This condition ranks as
the second most prevalent age-related disorder on a global
scale. The progression of Parkinson's disease has been
evidenced to be lessened by the dietary consumption of plant
polyphenols, specifically stilbenes, in conjunction with
soybean-sourced phytoestrogens and unsaturated fatty acids.
A herbal nutraceutical known as Brahmi functions as a
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natural cognitive enhancer, facilitating oxygenation in
cerebral tissues and ameliorating symptoms associated with
anxiety, depression, migraines, headaches, insomnia, and
promoting mental tranquillity and relaxation. Furthermore, it
contributes to the regeneration of neural cells, hormonal
synthesis, and cognitive memory processes [56, 57]. The
principal characteristics of PD, classified as a neurogenic
movement disorder, include rigidity, tremors, and
bradykinesia. Secondary symptoms may encompass poor
posture, a masked facial expression, sialorrhea, and cognitive
decline. According to guidance provided by Canadian
medical professionals, consuming foods rich in vitamin E
may help mitigate the onset of Parkinson's disease. A
reduction in clinical manifestations raises the hypothesis that
creatine might influence the symptomatic expression of
Parkinson's disease. The impact of glutathione on neuronal
health and its efficacy as an antioxidant have also been the
subject of scholarly inquiry. The long-term dosage
implications, potential adverse effects, and optimal delivery
methods remain to be elucidated. It is essential to note that,
although preliminary studies have suggested possible
benefits, there is a notable lack of strong scientific evidence
supporting the use of nutritional supplements in managing
Parkinson's  disease.  Additionally,  over-the-counter
pharmacological agents can incur significant financial
burdens, exhibit interactions with other prescribed
medications, and present undesirable side effects. These
considerations must be effectively communicated to patients
[57, 58].

V. THE FUTURE OF NUTRACEUTICALS

The market demand for nutraceuticals has expanded as
physicians' acceptance of the medical advantages of
nutritious items has increased. Consumers who are frustrated
with prescription prices and traditional healthcare are turning
to natural alternatives that are unproven and untested for
treatment and prevention. End customers are increasingly
opting for minimally processed foods with added nutritional
value and enhanced organoleptic benefits, as the nutraceutical
industry continues to grow. As a result of this trend, the
worldwide nutraceutical market is expanding. Consumers'
perception of the link between diet and disease will influence
future nutraceutical consumption [58].

Media coverage is driving greater public awareness of
health and fitness, encouraging most people to eat better,
exercise more, and lead healthier lives. End consumers prefer
minimally processed meals with additional nutritional
benefits and enhanced organoleptic value, according to the
growing nutraceutical industry. This trend is contributing to
the growth of the global nutraceutical industry. The
expanding nutraceutics industry seems destined to rule the
contemporary landscape. The food, pharmaceutical,
healthcare, and agricultural industries are all affected by its
rapid growth. Another potential topic in nutraceuticals,
according to several experts, is the use of enzymes.
"Enzymes have been underappreciated, but they'll be a hot
topic in the future."
Additionally, fermentation
technology has  shown
promise in producing new
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foods by utilising bacteria. Globally, there is no stopping the
march toward healthier products. Businesses that take the
initiative and make strategic investments in marketing,
product development, science, and customer education will
benefit [59, 60].

VI. CONCLUSION

Nutraceuticals, which offer health benefits and serve as
alternatives to conventional pharmacotherapy, have
experienced a significant rise in popularity in recent years.
Given their compatibility with modern lifestyles, their
prospects appear to be promising. The demand for
comprehensive understanding of nutraceuticals has escalated
as consumer inquiries into the nexus between nutrition and
health have intensified. In light of the significant prospects of
nutraceuticals for promoting human health and disease
prevention, it is essential to conduct long-term clinical trials
to confirm their efficacy across various health issues. In the
foreseeable future, nutraceuticals may become the preferred
therapeutic option. The antioxidant defence mechanisms in
humans are often overwhelmed due to their dynamic
lifestyles, culminating in oxidative stress. Moreover, as
individuals age, the efficacy of their antioxidant defence
systems tends to diminish. This decline may precipitate the
onset of a broad array of diseases. Consequently, research
efforts over the past few decades have predominantly centred
on various nutraceuticals. Antioxidant compounds can either
neutralise free radicals inherently (for instance, vitamins and
polyunsaturated fatty acids) or explicitly bolster the body’s
defence mechanisms.

This review examines the benefits and drawbacks of
nutraceuticals in healthy individuals. Yet, an individual's
likelihood of developing diseases is notably governed by
genetic  predisposition alongside lifestyle elements,
particularly tobacco usage and the overconsumption of
alcohol. Therefore, the responses to nutraceuticals are
heterogeneous among individuals. Nutraceuticals confer
health benefits, and when ingested judiciously (within
established Recommended Dietary Intakes), they can help
individuals maintain their health. The perceived relationship
between diet and disease will be a pivotal factor in shaping
future demand for nutraceuticals. While nutraceuticals
present considerable promise for enhancing human health and
disease prevention, collaboration among health practitioners,
nutritionists, and regulatory toxicologists is essential to
establish appropriate regulations that will optimize health and
therapeutic outcomes for humanity. To empirically validate
the efficacy of nutraceuticals in various counteractive
diseases, extended clinical investigations are necessary.
Similar to pharmaceuticals, nutraceuticals should be
subjected to rigorous regulatory oversight.
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