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Abstract

Nutraceuticals is a broad term derived from nutrition and pharmaceutical. Nutraceuticals are foods or part of
foods that play a significant role in maintaining many physiological functions to maintain the human health and
in preventing and treating many acute and chronic diseases. Nutraceuticals are divided into three main
categories including herbs, nutrients and dietary supplements. Several herbal products are produced from
various herbs. Nutrients are substances with established nutritional values such as vitamins, minerals and amino
acids which are essential for improving our health. The food products which are used as nutraceuticals are
dietary fibers, prebiotics, probiotics, polyunsaturated fatty acids, antioxidants, spices and some other types of
types of herbs and natural foods. Probiotics are ingested for their positive advantages in the digestive tract or
systemic area like in the liver, brain, vagina or blood stream. Antioxidants are very essential in the treatment of
almost all diseases because most chronic diseases occur due to oxidative stress which mostly occurs due to aging
and lack of dietary antioxidants. Flavonoids and phytochemicals have antioxidant properties due to which it act
as therapeutic agents for various diseases such as anti-cancerous. Omega-3 polyunsaturated fatty acids (PUFAs)
are used for lowering the high levels of cholesterol in cardiovascular diseases and many inflammatory diseases.
The main focus of this review is on role of nutraceuticals in metabolic pathways for the prevention of various

diseases such as diabetes mellitus, cardiovascular diseases, obesity and cancer and osteoporosis.
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Introduction

Nutraceuticals are used as therapeutic agents in the
treatment and prevention of various diseases such as
cardiovascular diseases, cancer, obesity and diabetes
mellitus. These nutraceuticals have an important role
in different functions of our body and are also useful
in lowering the risk of many diseases in humans.
These pharmaceutical foods are used for the cure and
prevention of many diseases, to develop immunity in
body and to manage health. According to recent
research it has been scientifically proved that these
nutraceuticals are very efficient in preventing and

curing many disease situations (Rama et al., 2006).

According to world health organization (WHO) about
17.5 million people died due to various cardiovascular
diseases (CVD) that includes angina pectoris,
coronary heart diseases (CHD), congestive heart
failure (CHF), hypertension, rheumatic heart diseases
and acute myocardial infarction (Mehta, 2017).To
cure these CVD extracts of green tea are suggested to
be consumed as a well-known nutraceutical
(Shishikura et al., 2006). Saturated derivatives of
stanols and sterols are present in many extracts of
plants and absorbed from intestine due to which they
act as nutraceutical for lowering the level of

cholesterol directly (Ferguson et al., 2016).

Cancer is termed as abnormal cell division in any
body part and these cancerous cells also affect our
normal cells badly. There are many nutraceuticals
that are incorporated in various functional foods that
are used for prevention and cure of many types of
cancers (Gupta, 2016). Nutraceuticals have many
mechanisms of action that are involved in the
treatment of cancer such as cell cycle arrest induction,
apoptosis, stimulation of host’s immune system,
elimination of toxins from the reactive agents of
chemotherapeutic drugs and intensity of proliferated

cells to cytotoxic substances(Kotecha et al., 2016).

Diabetesis is most common in people that use
saturated fats mostly. By prohibiting the trans and
saturated fats the development of diabetes can be

delayed. R-lipoic acid act as nutraceutical because it is
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an antioxidant natural coenzyme that decrease the
pyruvate and serum lactate level in patients of

diabetes mellitus (Dubnov et al., 2003).

There are many nutraceuticals such as water soluble
dietary fibers, polysaccharides, guar gum and pectin
that are extracted from many plants and are involved
in lowering glucose absorption by reducing gastric
empty rate. Glucosidase inhibitors are also used for
the cure and prevention of obesity and diabetes

mellitus (Watanabe et al., 1997).

According to WHO investigation and estimation
obesity is a major problem in millions of people.
There are many disorders such as various heart
disorders, respiratory disorders, high blood pressure,
osteoarthritis and cancer that are caused due to
obesity. In most of people obesity is mainly caused by
the use of high energy level diet and excess fats
(Mermel, 2004). Many nutraceuticals increases the
consumption of energy in our body that can be used
for the treatment of obesity.Green tea, ephedrine,
caffeine, and chitosan are extracted from plants and
acts as nutraceuticals for lowering body weight (Bell

and Goodrick, 2002).

The aims of this study are to improve the quality of
life with the help of nutraceuticals. Fiq 1 shows sketch
of nutraceuticals role as therapeutic agents.

There are main three categories in which
nutraceuticals are classified such as herbals, nutrients
and dietary supplements. Herbals are extracted from
natural plant sources such as garlic, ginger and aloe
vera. There are various varieties of plants that
produce compounds like alkaloids and these
compounds are used by humans in prevention from
different infections and these compounds are also
used for the treatment of many diseases in human
beings. Substances which have their balanced
nutritional values are known as nutrients including
These

nutraceuticals are the food products extracted from

vitamins, minerals and amino acids.

natural sources such as dietary fibers, probiotics,

prebiotics, antioxidants, polyunsaturated fatty acids.
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Nutraceuticals and its role in diseases

Role of nutraceuticals in cardiovascular diseases

The major cardiovascular diseases(CVD) that cause
the death of about 17.5 million people includes,
hypertension, congestive heart failure (CHF) , angina
pectoris, acute myocardial infarction, coronary heart
diseases (CHD) and rheumatic heart diseases. This
data was proven by world health organization (WHO)
(Mehta, 2017).

WHO determined in 2014 that all over the world
CVDs are the main cause of death and one in two
deaths occur because of the CVDs in western
countries. CVDs emerge because of various reasons
including diabetes, higher consumption of tobacco,
obesity, increased level of low-density lipoprotein
(LDL), dropped levels of high-density lipoprotein
(HDL), insulin resistance and physical inactivity

(Danaei et al., 2009).

Aging, bad food habits, high stress career, an
unhealthy lifestyle are the other factors which are
involved in the prevalence of CVDs. Deskbound
lifestyles with poor dietary habits can cause the CVDs
even in those individuals that are even at lower risk of
CVDs. Various physiological disease are because of
imbalance of nutrients in the diet and their treatment
is also done by the therapies that are given through
diet. The products that are taken from the natural
food resources that contain higher nutritional values
with much more nutritional properties are termed as
nutraceuticals. Different dietary supplements, cereals,
herbal products and beverages are the main

components of nutraceuticals (Ferrari et al., 2003).

The therapeutic and preventive potential is the reason

due to which neutraceuticals are used against

different physiological disorders
(hypercholesterolemia, periodontal disease,
neurodegenerative diseases, hyperglycemia,

osteoarthritis and cancer) by incorporating in dietary
supplements. Nowadays our regime is moved from
traditional carbohydrate and high fiber diet to the
completely processed and packed diet completely

consists of fats. The change in lifestyle and also the
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decrease in physical activities increase the risk of
CVDs. Every individual should be aware that which
food in our diet must be avoided and which one is
necessary to maintain a healthy heart (Spoorthi et al.,

2017).

The adaptable risk factor of CVDs is the low-density
lipoprotein (LDL) cholesterol, studies shows that risk
of CVDs decreases by lowering the LDL level
(silverman et al., 2018). Recently in individuals
suffering from hypercholesterolemia with high level
of cholesterol in blood are treated with the
neutraceuticals and other functional food as national
While the through which

neutraceuticals lowers the cholesterol level is still

therapies. process
unknown, most of the neutraceuticals are utilized for
the cure of cardiovascular diseases. By inhibition of
intestinal absorption of cholesterol and also the
hindrance in the synthesis of cholesterol nutraceutical
decreases the cholesterol level Figure 2 (Cicero et al.,

2017).

Through the reversible inhibition of hepatic enzyme
that results in the reduction in synthesis of a
cholesterol (3-hydroxy-3-methylglutaryl-coenzyme A
reductase) the neutraceuticals like garlic, monacolin
and green tea used to treat the CVDs. Various
medicinal plants (Hydrastis canadensis,Berberis
Berberis aquifolium, Coptis chinensis
alkaloid

berberineis. Berberineis has low oral bioavailability.

vulgaris,

Berberis  aristata) contain  natural
The metabolism of this substance is done by the liver
and excreted out after glucuronidation through the
bile. This protein work by facilitating the separation
of the hepatic LDL receptor from the cell surface to
the lysosomes. The degradation of this protein in
lysosomes cause the maintenance of half-life of
receptor which furthered take-up more cholesterol
from the blood stream which is then sent to the bile

for further disposal Fiqure 3 (Cicero et al., 2015).

inhibit the

cholesterol absorption from the intestine and enhance

Numerous neutraceuticals act to

the cholesterol secretion. There are various

nutraceuticals which act as inhibitors of cholesterol
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absorption from intestine and also enhance the

excretion of cholesterol. There are some
nutraceuticals such as Gamma-oryzanol which is
extracted from rice bran causes the lowering of
cholesterol by inhibiting the absorption of cholesterol

present in the diet in the intestine. Bergamot is a
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nutraceutical which is a derivative of polyphenols
have many beneficial effects for the lowering of
cholesterol by decreasing the concentration of many
receptors such as phosphor PKB, malondialdehyde
and oxyLDL receptor.

Diabetes

MNiellitus

Cardiowv
ascular
diseases

Fig. 1. Nutraceuticals as therapeutic agents.

There is a transporter known as NPCiLi which is
responsible for the absorption of cholesterol in the
enterocytes present in the jejunum. It is also
responsible for the transportation of cholesterol into
the enterocytes from lumen. Acyl-CoA cholesterol
acyltransferase present in the intestine is responsible
for the conversion of cholesterol into the cholesterol
ester (CE) when it enters into the enterocyte cells.
Cholesterol ester surrounded by the chylomicron by
microsomal triacylglycerol transport protein. CM is
transported into the blood through the lymphatic
system (Altmann et al., 2004). In the enterocytes the
remaining amount of cholesterol which is not
absorbed, transported again into the lumen by the
ATP-binding cassette transporters so that this
cholesterol can be excreted from the body. Dietary
phytosterols and curcumin are the competitors of
NPCi1L1 because the structure of cholesterol is similar

to those competitors (Plat and Mensink, 2005).

Cholesterol is similar to phytosterols in their
structure due to which it not only competes with
NPCiL1 but also poorly absorbed into the intestine in
very low percentages. While on the other hand the
absorption of cholesterol is above from 50%. The
difference in the absorption rates in the intestine of
cholesterol and phytosterols is due to the ACAT
present in the enterocytes because it prefers the
esterification of cholesterol more as compared to
phytosterols. To avoid from the deposition of
phytosterols in the enterocytes they are transported
back by the ABCG5/8 into the lumen so that they can
be excreted from the body. Phytosterols are the
nutraceuticals that are incorporated into the
vegetable oils, margarine and fats as an important
constituent for lowering the level of cholesterol from
the body. Increase in the intake of phytosterols
present in the diet can decrease the level of total

cholesterol in the serum and also decrease the level of
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LDL (Graf et al., 2002).

Plant sterols and stanols: Plant sterols are naturally
present in almost all plant sources such as oils
extracted from different vegetables, in seeds, nuts,
and also in legumes. These plant sterols act as
nutraceuticals and have structures identical to
cholesterol but their side chains are different from
them. The difference in their side chains is due to the
presence of ethyl group or methyl group or at C22
there may be the presence of double bond. Plant
sterols are the saturated derivatives of many plant
extracts such as stigmasterol, beta-sitostanol and

campestanol (Devaraj and Jialal, 2006).

Both stanols and plant sterols can decrease the
absorption of cholesterol from the intestine and also
lower the concentration of LDL cholesterol and leads
to formation of miscelles which are solubilized. These
miscelles facilitate the transportation of plant sterols
from the lumen of intestine with the help of NPC1L1
transporter and also by reacting with the memebrane.
In this way the amount of cholesterol in the intestine

increases and excreted through the feaces.

The expression of a transporter ABCA1 can be
exaggerate by stanols and plant sterols as a result of
which an enzyme ACAT prohibited which decreases

the absorption of cholesterol (Ferguson et al., 2016).

Green tea extracts: Green tea is a known nutraceutical
and consumption of green tea extracts are suggested
to be used for the cure of CVD. It is also known as
cardio preventive extracts due to the presence of large
amount of antioxidants like polyphenols. Flavan-3-ols
and catechins are the main and large portion of
polyphenols in the green tea (Shishikura et al., 2006).
EGCG is another compound which is recognized due
to the presence of cardio preventive and also
antioxidant properties. Green tea has antioxidant
effects and these are the derivatives of polyphenols
and are used to decrease the process of lipid
peroxidation. It also inhibits the absorption of
cholesterol and solubilization of micelles. The extracts

of green tea are inhibitors of an ezymes HMG-CoA
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reductase and these are also the initiator of AMP-
activated protein kinase and encourage the process of
lipogeneis. Catechins dropping the absorption of bile
acids again by prohibiting the sodium-dependent bile
acid transporter as a result of which the expression of
LDL-R in liver increase due to which the amount of
biliary secretion of cholesterol increases from the

body (Way et al., 2009).

Garlic: There is a nutraceutical known as garlic
(Allium sativum) which is recognized for its multiple
health properties. In garlic, allicin is an important
constituent and it is synthesized by the
nonproteinogenic amino acid. This process is mainly
catalyzed by an enzyme known as alliinase. In garlic
the allicin constituent is mainly involved in the
mechanism which causes the decrease in
concentration of lipids in the body (Borlinghaus et al.,

2014).

The Allicin compound is also an inhibitor of many
enzymes such as monooxygenase, squalene, acetyl-
CoA synthetase and HMG-CoA reductase which are
responsible for synthesis of cholesterol. A thiol group
is also present in the allicin compound due to which it
causes the reduction of acetyl-CoA by reacting with
non-acetylated-CoA enzyme as a result of which the
synthesis of cholesterol stops. Inhibitions of
cholesterol absorption from diet and increase in the
elimination of bile acids from the body are the
important functions which are performed by the
garlic (Ried, 2016). Polyunsaturated n-3 fatty acids:
Omega 3 fatty acids are known as polyunsaturated
fatty acids (PUFAs) containing a double bond in
position 3 at the end of the carbon chain. Animals and
plants both are the natural sources of omega 3 fatty
acids. Daily 2g intake of DHA and EPA is responsible
for the regulating the normal levels of TG in the
blood. Reducing the activity of enzymes that are
responsible for the synthesis of TG, by lowering the
synthesis of hepatic VLDL, by enhancing the process
of beta oxidation of fatty acids and increasing the
synthesis of phospholipids are the mechanisms due to
which omega 3 fatty acids can decrease the level of

TGs (Harris and Bulchandani, 2006).
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Fig. 2. Nutraceuticals acting as inhibitors of liver cholesterol synthesis.

Role of nutraceuticals in cancer

Abnormal cell division of cells in our body is known

as cancer. This abnormal growth can also disturb the
growth of normal cells. These abnormal cells
accumulate in any part of the body which causes the
formation of tumors (Naeem et al., 2019). All types of
tumors cannot cause cancer and the tumors which
cause cancer are malignant in nature. Every year a lot
of people are dying due to cancer (Ingole et al., 2016).
There are many kinds of nutraceuticals which are
present in natural food sources like flavonoids,
polysterols and carotenoids. There are various types
of nutraceuticals which are used for the cure and
prevention of many cancers and these nutraceuticals
are incorporated in many functional foods. According
to the many biological factors and their chemical
structures nutraceuticals are different from each

other (Gupta, 2016).

In fruits, vegetables, grains and natural foods these
nutraceuticals are present naturally and can be used
from their natural sources. Nutraceuticals are
different in their structure and their molar masses

also vary from one another. All these properties

including their functional groups have a great effect

on the reactivity of these nutraceuticals

(McClements, 2015). In addition to it some
nutraceuticals are isolated from their natural sources
and added into many adjuvants. Many of the dietary
supplements contain these additives which have
many beneficial effects in the prevention and cure of
many disorders. There are many nutraceuticals which
are used against various forms of cancer due to their
anticancer activities including tea polyphenols,
resveratrol, flavonoids and curcumin (Arvanitoyannis

& van Houwelingen-Koukaliaroglou, 2005).

The exhibition of very low side effects is the most
important advantage of nutraceuticals, due to the
presence of this property these are used for the cure
and inhibition of cancer, while the administration of
pharmaceutical products have many side effects on
the body when they are used for longer time. There
are many mechanisms of action of these nutraceutical
for the cure of cancer and these mechanisms may
include the process of apoptosis, cell cycle arrest
induction, stimulation of immune system of host,

intensity of proliferated cells to cytotoxic substances
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and removal of toxins from the reactive agents of
drugs used in chemotherapy (Kotecha et al., 2016).
Several important anticancer nutraceuticals are used

for the cure and prevention of various cancers.

Curcumin: Curcumin is present in the turmeric which

2019

(Joe et al., 2004). Curcumin stops the mechanism of
cell cycle induction and initiates the process of
apoptosis in cancer cells and stops the proliferation of
cancer cells. These processes also altersmany cancer
targets like tumor necrosis factor (TNF), nuclear

factor kappa B (NF-B) and cyclooxygenase 2 (COX-2)

is a polyphenol and related to the family of ginger (Perrone et al., 2015).
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Fig. 3. Nutraceuticals acting as inhibitors of intestinal cholesterol absorption and enhancers of cholesterol

excretion.

Curcumin is mainly used for the cure of colorectal
cancer as a chemo therapeutic agent because it is
present in the colonic mucosa more preferably as
compared to other organs. Poor bioavailability is the
most important factor that limited the bio efficiency
of curcumin. (Bar-Sela et al., 2010). To improve the
efficiency and availability of curcumin many delivery
systems are used which includes many drug delivery
modifying

nanoemulsions based on organ gel, nanoparticles

systems by them,  liposomes,
containing chitosan and liposomes (Ting et al., 2014).

Such as nanoparticles in which curcumin is
encapsulated polylactide coglycolide suppress the
development of cancer cells by initiating the process
of apoptosis in the cell. In the model of hepatocellular

carcinoma the structures related to pathology can also

be improved. But if the same concentration of
curcumin is present in its free form it has no effect on
the body (Ghosh et al., 2012).

Resveratrol: Resveratrol naturally present in plant
extracts, blueberries, peanuts, raspberries and fruits.
According to recent studies resveratrol is a
polyphenol and have many beneficial effects for the
cure of cancer such as it interfere with many stages if
carcinogenesis and cure various types of cancer
including cancer related to pancreas, breast cancer,
skin cancer, cancer of colon and prostate (Shukla and
Singh, 2011). The patients suffering from breast
cancer are more preferably treated with resveratrol
due to its anticancer effects. According to recent

research the supplementation of resveratrol for about
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twelve weeks causes the decline in the methylation of
four genes related to cancer which are present in
women in mammary tissues and these genes are
associated with an increase in the threat of breast
cancer. In the treatment of prostate cancer if
curcumin and resveratrol both are encapsulated in
the same liposome it will increase their effects (Zhu et

al., 2012).

Teapolyphenols: Tea polyphenols are naturally

present in the tea plant extracts including
epicatechin-3-gallate and epigallocatechin-3-gallate.
These EGCG and ECG are strong antioxidants and are
used in lowering the concentration of reactive oxygen
species to protect DNA from damage. Due to its
antioxidant properties it mainly used to stop the
progression of cancer in normal cells. These
polyphenols are involved in the regulation of many
pathways involved in the signaling of cell as a result of
which angiogenesis is suppressed. It also cause the
activation of detoxifying enzymes related to phase II
and also cause changes in immune system. According
to recent research tea polyphenols are involved in the
cure and prevention of various cancer types such as
cancer related to lung and liver, bladder cancer and

oral leukoplakia (Yang et al., 2013).

Flavonoids: Flavonoids are naturally present in
vegetables, fruits and in various plants. These
flavonoids are major class of polyphenols related to
the plant secondary metabolites and have many
beneficial effects to inhibit various types of cancers in
humans. Recent studies shows that diets which are
rich in flavonoids have many minute chances of
different types of cancer such as breast cancer, cancer
of colon and prostate. There are various types of
flavonoids which are categorized on the bases of their
structures such as flavanols, flavones and
antocyanins. Flavonoids are involved in the cure of
many cancers by inhibiting various mechanisms like
it inhibits the progression of cancer cells, initiates the
process of apoptosis in cancer cells, it also target
many mechanisms related to signaling pathways in
cancer cells and also involved in the suppression of

tumor angiogenesis (Batra and Sharma, 2013).
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Quercetin is a well-known flavone and it is naturally
present in apples and onions abundantly. Quercetin
due to its anticancer properties is used for the cure of
various types of cancers in humans like in breast
cancer, lung cancer, liver cancer, and cancer of
cervical and colon (Yang et al.,, 2015). Due to low
absorption quercetin normally shows poor oral
bioavailability. To avoid from it nanoparticles are
used to increase the effect of quercetin. A
microencapsulation method is used for the reduction
of the oxidative damage and reducing inflammation

due to increased absorption (Guazelli et al., 2013).

Role of Nutraceuticals in Diabetes Mellitus

The complex disorder of the metabolism is called
Diabetes Mellitus. In diabetes several changes occur
e.g. impairment in oxidative stress, lipid and glucose
metabolism, insulin signaling and (3-cell. The quantity
of diabetes patient is increasing from 171 million in
2000 to the 366 million day by day (Evans and
Goldfine, 2016).

Diabetes Mellitus is divided into type 1 and type 2.
Diabetes mellitus type 1 occurs in people of young age
with poor health. In this type of diabetes pancreas
fails to produce insulin hormone. It is an autoimmune
disorder caused by the damage of beta cells of
pancreas due to oxidative stress. Type 2 diabetes
usually present in the people of older age above than
40. Type 2 diabetes is a genetic disorder and inherited
in families from one generation to the other and
associated with relative insulin deficiency. In both
type 1 and 2 diabetes fundamental cause of diabetic
complications is the chronic elevation of blood
glucose level, which affects multiple organs of the

body (Kaiser et al., 2003).

Nutraceuticals and glucose metabolism in diabetes:
Although, many dangerous factors are responsible for
the diabetes type 2 but diet is the major one.
Phytochemicals, antioxidants and polyphenolic
compounds are responsible for lowering the diabetes
(Montonen et al., 2004). Diabetes with complications
could be treated by nutraceuticals which have many

medical and health benefits. Nutraceuticals are
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functionally natural as well as medical foods. They
promote health as well as prevent the prevalence of

several diseases (Perera and Li, 2012).

Occurrence of diabetes is large in those people which
are mostly using saturated fatty acids. The
development of diabetes could be slowed down by the
prohibition of saturated as well as transfats. Diabetes
might be treated by daily exercise, weight loss as well
as by nutritious food (Dubnov et al, 2003). In
diabetic patients, level of serum lactate and pyruvate
decrease by R-lipoic acid (nutraceutical), natural
coenzyme and antioxidant. Diabetic neuropathy is
treated by activating the insulin signaling pathway.
Glucose metabolism could be increased by R-LA
which speeds up the uptake of glucose; it helps in the

oxidation of glucose (Korotchkina et al., 2004).

Diabetes mellitus relates to the oxidative stress only

in the conditions of hyperglycemia and
hyperlipidemia.Inflammatory immune response and
oxidative stress reactions are produced as a result of
hyperglycemia, increased level of fatty acids, TAG-
rich as well as modeled lipoproteins. Additionally,
free radicals are also generated that are the main
cause of cardiovascular diseases, obesity and type 2

diabetes (Baynes and Thorpe, 1999).

In diabetes there is a significant decrease in
antioxidants like carotene, retinol, ascorbic acid, and
tocopherol in the plasma. This decrease in the
amount of antioxidants causes many disorders like
atherosclerosis and disturbance in the function of
endothelial cells. The presence of very low amount of
antioxidants in the plasma is very prominent in elder
people of diabetes. The use of antioxidants as
therapeutic agents is very beneficial for the cure of
diabetes and other disorders related to it. There are
many nutraceuticals which have antioxidant
properties and are used for the cure of diabetes such
as ascorbic acid, carotenoids, tocopherols and

flavonoids (Pietta, 2000).

These antioxidants are used to inhibit the production

of reactive oxygen species (ROS) by inhibiting several
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enzymes that produce ROS such as NADH oxidase,
monooxygenase, xanthine oxidase, lipooxigenase, and
mitochondrial succinoxidase. To superoxide onion or
other radicals, these antioxidants donate a electron or
hydrogen atom and defend many proteins, DNA
molecules, and lipoproteins from damage caused by
oxidative stress. In the patients of diabetes more
utilization of vegetables and fruits can decrease the
threat of heart disorders (Dembinska-Kiec et al.,
2008).

In our body there are many regulatory mechanisms
which are used to regulate the level of glucose, level of
stored energy and also lipid homeostasis. These
pathways involved the control of metabolism of
energy in different cells and tissues (Chertow, 2004).
There are many different types of cells present in
mammals that can identify the level of various
macromolecules such as  of mammalian cells that
can sense changes directly in the levels of various
macronutrients such as glucose, fatty acids and amino
acids and also in the levels of the related enzymes
involved in catabolism, such as mammalian target of
rapamycin (mTOR), protein kinase, Per-Arnt-Sin
(PAS) kinase, AMP-activated protein kinase (AMPK)
hexosamine synthetic pathway flux (HBP) (insulin
sensing), or NAD p-dependent protein deacetylase
SIRT2 (McCue et al., 2005).

There are some most important mechanism such as
decrease in the passage of glucose through the
intestine, prohibition of digestion of starch in
regulation of glucose, and postponing the rate of
gastric emptying can decrease the threat of diabetes
type 2. For the regulation of hyperglycemia plant
sterols are very beneficial by the prohibition of
glucosidase and amylase activity along with the
prohibition of sodium glucose cotransporter present
in the intestine. Prohibition of sucrose and amylase
activity can be done by the plant sterols and tea
extracts which leads to a decrease in postprandial

glycemia (Kobayashi et al., 2000).

There are many nutraceuticals like polyphenols like

epigallocatechin, catechin, epicatechingallate,
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isoflavones extracted from soyabeans and tannic acid
can drop the level of S-Glut-1 can regulate the
transportation of glucose in the intestine.

From stomach to the small intestine the
transportation of glucose can be decreased by another
compound saponins (Francis et al., 2002). There are
some other nutraceuticals such as guar gum, pectins,
polysaccharides and water soluble dietary fibers
extracted from the plants are recognized for
decreasing the absorption of glucose by slowing the
gastric emptying rate. For the cure of diabetes and
obesity inhibitors of glucosidase are used (Watanabe

et al., 1997).

Obesity and diabetes type 2 can be cured and
prevented by the use of many nutraceuticals like
polyphenols, anthocyanins present in bilberries and
some other berries. Anthocyanins which are extracted
from various sources have many beneficial effects in
the secretion and action of glucose, metabolism of
lipids and absorption of glucose. During digestion by
decreasing the release of glucose these nutraceuticals
can also decrease the absorption of glucose

(Jayaprakasam et al., 2005).

The extracts of blueberry are very beneficial in the
prohibition of maltase and glycosidase activity and
also strongly prohibited the digestion of starch as
compared to the extracts which are obtained from
raspberry and strawberry. In the presence of insulin
the intake of glucose increases by cells present in
muscles can be increase by the extracts obtained from
blueberry. These also have important role in the
protection of cells of neurons from the harmfull
effects of high amount of glucose. Recent studies on
the cells of pancreas have shown that pure extracts of
anthocyanins such as delfinidinglucosides,
cyanidingalactosides and cyanidin glycosides can
increase the excretion of insulin in primary cell
cultures (Martineau et al., 2006). Glycemia
andlipidemia are controlled by the leave extracts of
Gymnemasylvestre. It increased the endogenous
secretion of insulin in the IDDM patients when given

for 10-12 months (Young et al., 2002).
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Role of nutraceuticals in obesity

Unhealthy amount of fats in the body or use of excess
amount of calories in the body is usually known as
obesity. There are several disorders which are
commonly caused by obesity like respiratory
disorders, cancer, osteoarthritis, high blood pressure
and many heart disorders. According to the
estimation of investigation of WHO millions of people
are suffering from it. Use of excess fats and diets with
high energy levels are the major causes of obesity in
many people (Mermel, 2004).
Consumption of trans-saturated fats, extreme
utilization of diets that are rich in energy like drinks,
modified foods and snacks are the main causes of
gaining weight. Obesity can be managed by regulating
some mechanisms such as by using diet with low
calories and increasing physical activities to reduce
the excess fats of body. There are many nutraceuticals
which are used are for the cure of obesity because

these compounds increase the expenditure of energy.

There are also some nutraceuticals which are
extracted from plants such as caffeine, chitosan,
ephedrine and green tea which are used for lowering
the weight of body (Bell and Goodrick 2002).

Seed of Buckwheat act in a similar way as natural
fibers and these are very beneficial for the cure of
obesity and for reducing the excess weight of body
green tea extracts and 5-hydroxytryptophan are also
used. There are also some other nutraceuticals which
are present in dietary supplements such as vitamin C,
chitosan and glucomannan and these nutraceuticals
increase the loss of extra fats from the body resulting
in decrease in the body fat. Nutraceuticals like
capaicin, conjugated linoleic acid (CLA), and
Momordica Charantia (MC) are used as therapeutic

agents for the cure of obesity (Amariles et al., 2006).

Conjugated linoleic acid (CLA): Conjugated linoleic
acid is naturally present in the oils extracted from fish
and nuts sources, seeds of flax, and in eggs. The main
beneficial effects of these nutraceutical products are

the regulation of quantities of high density
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lipoproteins and low density lipoproteins in the
blood. The main function of these nutraceuticals is
dropping the levels of triacylglyceols in the plasma by
lipoprotein (Chan et al., 2003).

According to recent studies utilization of CLA
supplementation can reduced amount of fats in the
body. While it can be used in its original form in
salads or it can be used in therapeutic dosage but it
cannot be used in its cooked form because it shows

sentivity to temperature (Blankson et al., 2000).

There are several mechanisms through which these
specific types of oils are used in the reduction of
excess fats of the body such as by regulating the
expression of certain genes coding adipocytokines.
Due to this the process of progression of cells and

their differentiation decreases.

There are some factors like peroxisome proliferator
activated receptor (PPAR), CCAAT, and enhancer
binding protein and some other genes related to

adipose cells are included in the regulation of obesity.

There is another mechanism which is related to
melatonin hormone that controls the obesity is

related to hormone melatonin.

The hormone Melatonin (MLT) mainly controls
circadian rhythm in human body. The ingestion of
fatty acids is lowered when rodents are administered
with MLT, CLA and EPA (Dauchy et al., 2003). As a
result of this the production of cyclic amp (c-amp) is
inhibited and it allows the body to use fats already

present in the body as the main source of energy.

Hence it is clear that the combination of CLA with
melatonin play a major role in reducing the weight of
animal’s body, and it also play similar function in
humans as well. CLA also have a significant effect on
the improvement of insulin resistance which occurs
due to obesity. According to recent studies it is proved
that the administration of high fat diet along with
CLA in rodents can prevent them from muscle insulin

resistance which is induced (Lavigne et al., 2001).

2019

Conclusion

Diseases like metabolic syndromes can be prevented
by changing the life style. Lifestyle can be changed by
changing our diet. There are some important issues
about nutraceuticals such as formation of standard
scientific assessment for the prevention of diseases,
use of these assessment systems for disease
prevention of human trials. The predicted effect of
nutraceuticals for the prevention of diseases is very
complex because it is the combination of several
components, not a single component due to which it
is essential to compare the complex action and
preventive effects of these components present in that

product.
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