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Introduction
The term ‘Nutraceutical’ was first devised in 1989 by Stephen 

Defelice, and it is defined as “any substance that is a food or a part 
of the food and provides medical or health benefits, including the 
prevention and treatment of disease”.1 These nutraceuticals including 
the isolated nutrients, dietary supplements (minerals, vitamins, amino 
acids, and herbs), specific diets to genetically engineered designer 
foods, and phytochemicals (flavonoids, phytosterols, polyphenols, 
tannins) promised to have beneficial health effects besides the 
traditional nutrition values found in food. There is a significant 
association between the dietary habit and the determination of 
chronic diseases such as cataract, cardiovascular diseases, diabetes, 
gallstones, inflammatory diseases, neurodegenerative diseases 
(Alzheimer’s/Parkinson’s/Huntington’s disease), obesity, and several 
types of cancers.2,3 So, the nutraceuticals have been used to improve 
health and increase the life expectancy, delay the aging process and 
prevent chronic diseases, or support the structure and/or function of 
the body. The major benefits of nutraceuticals over pharmaceuticals 
include lesser or no adverse effects, economically affordable, easily 
available, multiple therapeutic effects, and increase the health value by 
improving medical condition of humans. Recently, the nutraceuticals 
have received substantial attention due to their potential nutritional 
values, safety, and therapeutic effects. Accordingly, the recent analysis 
by BCC research proposed that the global nutraceutical market is 
expanding at a compound annual growth rate (CAGR) of 7.5%, would 
reach US $285.0 billion by 2021 from US $198.7 billion in 2016.4 
This short review highlights the emerging scope of nutraceuticals as 
alternative medications for the health management and treatment of 
several chronic diseases.

Pharmacological implication of nutraceuticals
 Nutraceuticals in obesity 

Obesity is one of the global health problems and a common chronic 

disease manifested clinically with the excessive accumulation of body 
fat that might have negative effects on the health. According to the 
recent WHO report in 2014, the worldwide incidence and prevalence 
of obesity have been increasing rapidly with 39% of adults (38% of 
men and 40% of women) aged 18yrs and over were overweight, and 
13% were obese.5 The occurrence of obesity and overweight happens 
due to energy imbalance between calories intake (food consumption), 
and calories expended (biochemical and metabolic processes).The 
excessive fat accumulation in obesity leads to metabolic changes 
that increase the morbidity risks and predisposes the individual to the 
development of many non-communicable diseases such as cancer, 
congestive heart failure, diabetes, hyperlipidemia, hypertension, 
respiratory disorders, osteoarthritis, and reduced fertility [6]. 
Therefore, rationale for the choice of healthier foods, nutraceutical 
interventions, and exercise are being investigated as potential 
components in prevention and treatment of obesity.7

An ideal nutraceutical for the management of obesity should be 
able to increase energy expenditure and/or decrease caloric intake for 
body weight reduction. Several marketed nutraceuticals such as Amla 
(Emblica officinalis), Curcumin, Fenugreek (Trigonella foenum-
graecum), and vitamins (Chromium, Magnesium, and vitamin 
E) were proven to be effective against obesity and its associated 
metabolic complications.8 The other nutraceuticals including 
capsaicin conjugated linoleic acid, Murraya koenigii, Momordica 
charantia, Lagenaria siceraria, Vigna mungo, and Psyllium fiber 
possess potential anti-obese properties along with hypoglycemic 
and hypolipidemic effects.8,9 Moreover, the herbal stimulants namely 
caffeine, chitosan, ephedrine, green tea (Camellia sinensis), ma 
huang-guarana can be useful in facilitating the body weight loss.10

Nutraceuticals in cardiovascular diseases

Heart diseases account majorly for the deaths worldwide, and the 
prevalence of cardiovascular disease (CVD) is increasing due to several 
risk factors including lifestyle (diet, smoking, physical activity) and 
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Abstract

Nutraceuticals are the food or a part of it that have some health beneficial effects 
with or without nutritional values. For past several decades, these nutraceuticals 
have been gaining importance as the alternative or supplemental medications along 
with pharmaceuticals for prevention or treatment of wide-range of diseases. These 
nutraceuticals have been an attractive option over the conventional therapies due 
to their less or no side effects and nutritional values. Although the effectiveness of 
nutraceuticals as complementary medications has proven in several Pre-/clinical 
trials, a significant scientific debate is going on their medical benefits. So, there is 
an emerging need to demonstrate the health benefits (in alone or combination) of 
nutraceuticals and provide their detailed molecular mode of action. In this mini 
review, I have attempted to summarize the beneficial effects and uses of several 
nutraceuticals (dietary supplements, phytochemicals, nutrients, and herbals) against 
some of the chronic ailments including cancer, diabetes, obesity, cardiovascular, and 
neurological diseases.
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metabolic conditions (diabetes, hypertension, hyperlipidemia, and 
obesity). In general, CVD is used to describe the disorders related to 
heart and blood vessels, and includes the peripheral vascular diseases, 
coronary heart disease (heart attack), cerebrovascular disease (stroke), 
heart failure, hypertension, etc. It was supposed that low intake of 
fruits and vegetables associated with high mortality in CVD. The 
majority of CVDs are preventable, and several studies have reported 
a beneficial role for a diet rich in fruits and vegetables against CVD.11

The nutraceutical molecules including dietary fibers, vitamins, 
polyphenols, minerals, flavonoids (flavones/flavanones/flavonols), 
antioxidants, and polyunsaturated fatty acids (PUFAs) are believed 
to play a beneficial role in alone and/or together with physical 
exercise for the prevention and curing of CVDs.12 The intake of food 
such as vegetables, cruciferous, grapefruits, nuts, endives, apples, 
pomegranate, cherries, berries, onion, Buckwheat seeds that are 
rich in flavonoids and dietary fibers is inversely associated with the 
incidence and mortality from CVDs.13,14 In addition, the phytosterols 
(stigmasterol, beta-sitosterol, campesterol), anthocyanins, stilbenes, 
tannins, fatty acids of the omega-3 series (n−3 fatty acids), 
octacosanol, serotonin, melatonin, and hesperidin in plant foods have 
potential protective effects in prevention and alleviation of heart 
diseases including CVDs and myocardial infarction.15,16 As reviewed 
by Zuchi C et al.17 several nutraceuticals exhibit beneficial effects in 
CVDs through modulating the endothelial functions.17 Hence, the 
nutraceuticals will have major implications in the treatment of CVDs 
with less/no side-effects.

Nutraceuticals in diabetes

Diabetes mellitus is one of the chronic metabolic disorders 
where the carbohydrate utilization is impaired in the body due 
to absolute or relative lack of insulin hormone that is produced in 
the pancreas by β-islets of Langerhans. Commonly, type 2 diabetes 
(insulin resistance) is the widespread disease with 95% prevalence, 
expected to affect 4.4% of the world population by 2030 and impose 
a considerable economic burden on society.18 Type 2 diabetes is 
associated with obesity due to increased insulin resistance caused by 
the adipocyte-derived hormone-like compounds.19 Also, it increases 
the cardiovascular risks and causes diabetic neuropathy, nephropathy, 
and diabetic retinopathy. Although there are various therapeutic 
interventions including diet, exercise, and drugs available for the 
clinical management and treatment of diabetes, epidemiological 
increase in the number of people with diabetes is reflecting its 
multifactorial nature.

In recent years, several nutraceuticals and herbal dietary 
supplements used in clinical practice have been scientifically proven 
to benefit type 2 diabetes and their complications by targeting the 
pathogenesis.20 These compounds include α-lipoic acid, omega-3 
fatty acids, berberine, dietary fibers, phytoestrogens (Isoflavones), 
antioxidant vitamins (vitamins C and E), vitamin D, flavonoids, 
conjugated linoleic acid, and minerals (chromium and magnesium.21,22 

The dietary fibers from psyllium have been shown to aid in weight 
reduction and control glucose levels in diabetic patients.23 The 
α-lipoic acid, a universal antioxidant that is used for the treatment 
of diabetic neuropathy can be an effective dietary supplement for 
prevention of diabetic complications. Also, cinnamon tea, green tea, 
and ethyl esters of n−3 fatty acids can be helpful for the management 
of diabetic complications.24 The consumption of Soy isoflavones and 
Omega-3 fatty acids have been shown to decrease glucose tolerance 
in diabetes and associated with lower incidence and mortality rate of 
heart disease, osteoporosis, and certain cancers.25

Nutraceuticals in cancer

Cancer is one of the emerging global health issues with the constant 
increase in its incidence and mortality. Cancer can be described as 
an uncontrolled proliferation of abnormal cells that invade into 
surrounding tissue. According to the World Cancer Report, the 
cancer rates are rising, and it would reach 15 million new cases by 
the year 2020 that is, a rise in 50%. The rapidly proliferating cancer 
cells undergo several adaptations in the metabolism of lipids, fat, 
carbohydrate, and proteins to meet the cellular demands. As per the 
reports from several well-controlled clinical trials, a healthy lifestyle 
with the inclusion of diet rich in nutraceuticals/antioxidants can help 
in the prevention of cancer and improve the overall quality of life.26 
The nutraceuticals with antioxidant property have been shown to 
decrease the oxidative DNA damage and modulate several cellular 
signaling pathways such as EGFR, COX-2, PI3K/Akt, NF-κB, and 
AMPK-mTOR to decrease the cancer aggressiveness and thus provide 
the beneficial effects.27

Several phytochemicals that are antioxidant in nature including 
carotenoids, flavonoids from citrus fruit, polyphenolics compounds 
like epigallocatechin, gallate, tocopherol, curcumin, genistein, 
and β-carotene exhibit chemopreventive properties by acting as 
antioxidants.28 The foods rich in cysteine, lycopene (tomatoes, 
guava, pink grapefruit, watermelon, papaya), glutathione, Vitamin 
E, Vitamin C, soy, ellagic acid (walnuts, berries, pomegranates, and 
pecans) and selenium was shown to elevate the total antioxidative 
capacity. However, further detailed studies are needed to test their 
protective effects in cancer prevention and/or treatment.29 The 
polyphenol Curcumin from Curcuma longa possesses antioxidant, 
anticancer and anti-inflammatory properties. Thus, several clinical 
trials are underway to evaluate curcumin and its derivatives against 
several types of cancers as an individual and/or in combination 
with other chemotherapeutics.30 Also, the saponins (found in peas, 
tomatoes, alfalfa, potatoes, spinach, soybeans, and clover) reported 
to exhibit anticancer and antimutagenic activities, thus lowers the risk 
of cancers. Tannins that are found in grapes, tea, lentils, and berries 
are potent antioxidants and potential anticancer molecules that quench 
the harmful free-radicals and thus prevent the oxidative damage to 
DNA.31 

Nowadays, the demand for dietary foods and phytochemicals 
with beneficial effects in cancer-prevention is high and gained more 
attention. Although large-scale clinical trials have shown the beneficial 
role of phytochemicals and nutraceuticals as an adjuvant to the 
conventional chemotherapy or radiotherapy, we need more elaborative 
studies to define the value of alternative and complementary medicine 
in combating cancers. 

Nutraceuticals in Nurodegenerative diseases (NDDs)

The neurodegenerative diseases (NDDs) including Alzheimer’s, 
amyotrophic lateral sclerosis (ALS), Huntington’s, and Parkinson’s 
are incurable and debilitating conditions that arise as a result of 
progressive neuronal degeneration (loss of structure or function 
of neurons) including the death of nerve cells in the human brain. 
These NDDs mostly cause complications with movement (also 
called ataxias), or mental functioning (also called dementias), and 
behavioral problems including depression.32 The NDDs show similar 
characteristics including the increased occurrence with age (>50-60) 
and are mostly sporadic in nature, although less-prevalent familial can 
occur with early onset. These NDDs have a higher prevalence and 
become a global health problem due to demographic changes and lack 
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of effective treatments. Although the etiology of neurodegeneration 
remains elusive, there are recent evidences indicating that the damage 
to neuronal mitochondria (mitotoxicity), increased intracellular 
calcium (Ca2+) levels, oxidative stress, and persistent inflammatory 
conditions in alone or combination of any of these are well-recognized 
mechanisms leading to neurotoxicity.33 Moreover, the epidemiological 
studies revealed the role of several genetic and environmental factors 
along with the age as significant risk factors for the initiation and 
progression of neurodegeneration and thus NDDs.

The diversity and complexity of cell death mechanisms in 
neurodegeneration and adverse effects associated with the chronic 
use of current therapeutic agents promoted the use of nutraceuticals 
or herbal medicines as safety and commercial approaches for 
the prevention/ treatment of NDDs. Additionally, the ability of 
nutraceuticals to concurrently act on multiple pathways linked to 
neuronal cell death resulted in the growing interest of their usage 
to improve the clinical manifestations associated with NDDs.34 To 
name a few, the emerging nutraceuticals such as curcumin, α-lipoic 
acid, astaxanthin, coenzyme Q10 (ubiquinone), L-sulforaphane 
(isothiocyanate Compound), tert-butyl hydroquinone, blue berry, 
resveratrol, carnosic acid, eugenol, emodin (3-methyl-1,6,8-
trihydroxyanthraquinone), rosmarinic acid, aged garlic extract, 
anthocyanins, epigallocatechin-3-gallate (green tea flavonoid), 
mustard oil glycoside, retinoic acid, Vitamin D, Vitamin E, Omega-3 
polyunsaturated fatty acid, apigenin, Soy isoflavones, and isoflavones 
were shown to have beneficial effects in NDDs by modulating one or 
more abovementioned mechanisms of neurodegeneration (reviewed 
in).33 The nutraceutical antioxidants including astaxanthin, curcumin, 
β-carotene, α-lipoic acid, quercetin, lutein, lycopene, coenzyme Q10 
(ubiquinone), resveratrol, and turmerin have been shown to combat 
oxidative stress-mediated diseases and thus exhibit protective effects 
against aging, dementia, and NDDs.35

Conclusion
In conclusion, it is evident from growing attention and market 

value that these nutraceuticals will play a critical role in the healthcare 
system as medications in alone or combined with modern therapeutics. 
The safety (less adverse effects), cost-effectiveness, and nutritional 
values with the use of nutraceuticals make them as an attractive, 
reliable, and suitable option for prevention or treatment of diseases. 
The higher use of nutraceuticals these days also warns us to have a 
regulatory authority to control the quality and avoid their misusage. 
In these modern days, the emerging technologies should be implicated 
to prove the clinical effectiveness along with their detailed mode of 
action, and thus support the evidence-based usage of nutraceuticals as 
alternative and complementary medications to provide the ultimate 
health benefits to mankind. Finally, I am sure that the nutraceutical 
industry will flourish in the near future and stand as an excellent 
option for providing the therapeutic benefits. 
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