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INTRODUCTION 

 Dr. Stephen L. DeFelice, founder 
and chairperson of the Foundation 
of Innovation Medicine  Crawford, 
New Jersey, coined the term 
"Nutraceutical" from "Nutrition" 
and "Pharmaceutical" in 19891.Health 
Canada defines nutraceutical as: a 
product isolated or purified from foods, 
and generally sold in medicinal forms 
not usually associated with food and 
demonstrated to have a physiological 
benefit or provide protection against 
chronic disease. Nutraceuticals may 
be used to improve health, delay 
the aging process, prevent chronic 
diseases, increase life expectancy, or 
support the structure or function of the 
body. Nutraceuticals are supplements 
which are used for health purposes 
other than nutrition.

Recent studies have demonstrated 
that free radical- induced cellular 
injury and inflammation are the 
two major pathologies involved in 
development of chronic disorders 
such as diabetes, cardiovascular 
diseases (CVDs), cancer, and 
neurological disorders.  A number 
of different vitamins, minerals and 
phytochemicals have anti-oxidant and 
anti-inflammatory actions. Vitamins, 
minerals and phytochemicals having 
beneficial actions in the management 
of diabetes, CVDs and Alzheimer’s 
disease are briefly described below. 

ALZHEIMER'S DISEASE AND 
NUTRACEUTICALS

Alzheimer’s disease (AD) is a 
slowly progressive neurodegenerative 

disorder, characterized by deposition of 
amyloid beta, neurofibrillary tangles, 
astrogliosis and microgliosis, leading 
to neuronal dysfunction and loss of 
higher mental functions.  Biochemical 
and histochemical evidence suggests a 
pivotal role of central and peripheral 
inflammation due to free radicals in 
its aetiopathogenesis.2 Approximately 
10-15% of people aged 65 or older 
and 35% of those 85 years and older 
suffer from AD.It is predicted to affect 
1 in 85 people globally by 2050.3 

Studies have shown that the 
antioxidant, anti-inflammatory, anti-
amyloidogenic, neuroprotective, 
and cognition enhancing effects of 
curcumin, bacosides, lutein, lycopene, 
resveratrol, green tea, Ginkgo biloba, 
blueberries and omega-3 fatty acids 
may help in preventing onset or 
delaying the progression of AD4 

Several studies in humans have 
shown a lower risk of dementia in 
subjects drinking moderate amounts 
of red wine when compared to 
abstainers5. Furthermore, a small 
clinical trial in healthy adults showed 
an increase of cerebral blood flow 
during cognitive tasks in subjects 
treated with resveratrol compared to 
placebo6.

Vitamin B1, B6, B12,folic 
acid, zinc, selenium and copper 
supplementation is also known to 
improve cognitive functions7.

Flavonoids induce changes in 
cerebral blood flow, upregulate 
antioxidant enzymes and proteins 
involved in synaptic plasticity 
and neuronal repair8 and inhibit 
neuropathological processes in brain 
regions typically involved in AD 
pathogenesis9.

Astaxanthin, a carotenoid 
mainly present in seafood, has 
been shown to have  antioxidant 

and anti-inflammatory properties 
as well as protective functions in 
microcirculation and in mitochondrial 
functions10, suggesting a potential 
efficacy in several neurodegenerative 
diseases, including AD11.

Both carnosic and rosmarinic 
acid showed a neuroprotective 
action both in in vitro models 
of neuronal death and in in vivo 
models of neurodegeneration. They 
scavenge reactive nitrogen species. 
They significantly alleviate memory 
impairment associated with Aβ 
neurotoxicity in AD and significantly 
delay the onset of the disease12.

CARDIOVASCULAR DISEASES AND 
NUTRACEUTICALS

The term cardiovascular disorders 
(CVDs) includes chronic disorders 
such as coronary artery disease 
(CAD), stroke, hypertension, heart 
failure, peripheral vascular diseases 
and others. In recent times, the 
prevalence of CVDs is steadily 
increasing due to unhealthy lifestyle. 
It is believed that low intake of 
vegetables and fruits is one of the 
reasons for increasing prevalence of 
CVDs. Many studies have reported 
a protective role for a diet rich in 
vegetables and fruits against CVDs. 
Nutraceuticals in the form of vitamins, 
minerals, antioxidants, dietary fiber, 
omega-3 polyunsaturated fatty 
acids (n−3 PUFAs), polyphenols 
and flavonoids are all known to 
have cardio-protective actions. Food 
items rich in these nutrients together 
with regular physical exercise are 
recommended for prevention and 
treatment of CVDs.

Vitamin D,Vitamin C, Vitamin 
E, tocotrienols,,alpha lipoic acid, 
curcumin, phytosterols, flavonoids, 
polyphenols and ginger, all have 
cardio-protective actions.13
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Omega-3 fatty acids seem to have 
multiple cardio-protective properties 
with no significant drug interactions. 
The suggested mechanisms associated 
with the benefits of O3FA are 
stabilization of atherosclerotic plaque, 
improving lipid profile, normalizing 
blood pressure, and anti-inflammatory 
and anti-arrhythmic properties14. 

Resveratrol is well-studied for its 
free radical scavenger and antioxidant 
properties. It can modulate various 
intracellular signal transduction 
pathways and demonstrate therapeutic 
effects, including cell survival, 
modulation of apoptosis, and 
angiogenesis15. 
DIABETES AND NUTRACEUTICALS

Diabetes mellitus (DM) is the 
most common metabolic disorder 
resulting from a defect in insulin 
secretion, insulin resistance or both. It 
is the third leading cause of morbidity 
and mortality, after heart attack and 
cancer. Besides diet modification, 
regular physical exercise, weight 
management and oral as well as 
injectable anti-diabetic drugs, a 
number of different nutraceuticals 
are recommended in the management 
of diabetes16. 

A number of different plants 
contain numerous chemical 
compounds having blood glucose 
lowering effect. These phytochemicals 
include alkaloids( berberine), amino 
acids, amines and carboxylic 
acid derivatives, anthranoids, 
carbohydrates(Glucomannan,aloe 
vera) ,  g lycosides(Gymnemic 
acid and gymnemosides from 
Gymnema sylvestre, and astragalin, 
scopolin,skimmin and roscoside 
II from Morus alba), flavonoids( 
epigallocatechin gallate (EGCG), 
epigallocatechin (EGC), epicatechin, 
catechin and quercetin extracted 
from Camellia sinensi), minerals 
( zinc,magnesium), vitamins ( vit. 
D, vit.E, carotenoids) and inorganic 
compounds ,  pep t idoglycans 
(fenugreekine (extract of Trigonella 
foenum graecum),

inulin, taraxacosides (extract 
of Taraxacum officinale) and 
glucosamines (extract of Aloe 

vera), polyphenol and its derivatives 
(curcuminoids) and saponins ( 
gymnenic acid IV, extract of 
Gymnema sylvestre) and diosgenin 
from Trigonella foenum graecum.17 

Several medicinal plants have 
the potential to lower HbA1c and 
could be effective as an adjunct to 
other lifestyle measures and current 
pharmaceutical treatment. Clinical 
studies have shown that  Aloe vera, 
Psyllium fibre, Fenugreek seeds and 
Nigella sativa seeds significantly  
lower HbA1c18. 

Omega-3 fatty acids have 
been suggested to reduce glucose 
tolerance in patients predisposed 
to diabetes. A beneficial effect of 
n-3 PUFA supplementation on waist 
circumference, glucose, Hb1Ac, 
leptin, leptin/adiponectin ratio, and 
lipid profile, without significant 
changes in adiponectin, and increases 
in resistin, insulin, and HOMA-IR has 
also been demonstrated19. 

Alpha Lipoic Acid (ALA) is 
known to have antioxidant, anti-
inflammatory and insulin sensitizing 
actions. Supplementation with ALA is 
shown to improve control of diabetes 
and it also relieves symptoms of 
diabetic neuropathy20

Supplementation with psyllium, a 
rich source of soluble and insoluble 
dietary fibers, lowers post-prandial 
blood glucose and serum cholesterol 
levels in diabetics.21. 
CONCLUSION

Nutraceuticals offer an effective, 
safe and economical option in 
management of chronic lifestyle 
disorders. Adjunctive therapy with 
nutraceuticals may improve disease 
control by supplementing conventional 
treatment with pharmaceutical 
drugs. Additional evidence proving 
their efficacy and safety should be 
generated by clinical trials to evaluate 
their role in the management of 
chronic lifestyle disorders.(Ref.22).

As with other chronic diseases, the 
earlier during disease development the 
intervention starts, the better are the 
chances for improvement. Therefore, 
in addition to an overall healthy 
lifestyle, increased consumption of 

the discussed nutraceuticals might 
be an effective strategy to delay the 
onset and/or prevent progression of 
chronic lifestyle disorders.
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