
Lecture 12

ESU 009– Nutraceuticals for special situation such 
as coronary heart disease



Role of Nutraceuticals in 
Cardiovascular Diseases 





Various CVD’S

• Arrhythmia (problems with the heartbeat, irregular 

heartbeat) 

• Angina (chest pain, discomfort, or tightness)

• Coronary artery disease (CAD) narrowing of the blood 

vessels (coronary arteries) that supply oxygen and blood to the heart.

• Heart failure

• Stroke

• Blood clotting disorders

• Atherosclerosis

http://www.medicalnewstoday.com/articles/8887.php
http://www.medicalnewstoday.com/articles/184130.php
http://www.medicalnewstoday.com/articles/156849.php
http://www.medicalnewstoday.com/articles/7624.php
http://www.medicalnewstoday.com/articles/247837.php


What are the risk factor for cardiovascular 
disease?

According to the National Health Service (NHS) UK,

Hypertension (high blood pressure): If hypertension is poorly controlled, 

the artery walls may become damaged, raising the risk of developing a 

blood clot.

Smoking - regular smoking can narrow the blood vessels, especially the 

coronary arteries.

Hyperlipidemia (high blood cholesterol) - there is a higher chance of 

narrowing of the blood vessels and blood clots

Unhealthy eating: Diets which lack adequate amounts of fruit, vegetables, 

fiber, whole grains and essential nutrients are not good for cardiovascular 

health..

Stress - hormones associated with (mental) stress, such as cortisone, raise 

blood sugar levels. Stress is also linked to higher blood pressure

http://www.medicalnewstoday.com/articles/159283.php
http://www.medicalnewstoday.com/articles/150109.php
http://www.medicalnewstoday.com/articles/9152.php


Health burden of cardiovascular disease 
worldwide

• CVDs are the leading cause of deaths globally - more 
people die from CVDs than anything else

• The majority (80%) of CVD deaths occur in low and middle-
income countries.

• CVDs occur equally in men and women

• Twenty-five million people will die from CVDs annually by 
2030 - most of the deaths being due to stroke and heart 
disease

• The majority of CVDs are preventable if people addressed 
their risk factors.

• Hypertension (raised blood pressure) is responsible for 7.5 
million deaths each year



What are Nutraceuticals ??

•A food (or part of food) that provides health or medical

benefits including prevention and/or treatment of

disease.

•The term "nutraceutical" was coined from "nutrition"

and "pharmaceutical" in 1989 by Stephen DeFelice,

MD, founder and chairman of the Foundation for

Innovation in Medicine (FIM)









The Nutraceutical Triple-Play in CVD

Averting vascular disease is now a central calling for the 

Nutraceutical industry. This is because the mechanisms of 

vascular damage have increasingly indicated a major culprit: 

a lack of nutrition hygiene.

There are three strategies Nutraceutical can offer to prevent 

and reverse vascular disease. 

1. The first is to reduce circulating levels of LDL-cholesterol

by forming micelle with bile salts as it contains cholesterol.



2. The second strategy is to reduce the possibility of 

oxidation by neutralizing radicals with antioxidants. 

3. The third is to reduce artery plaque through fibrinolytic

activity. A fibrin clot, is broken down a product of

coagulation. Enzyme plasmin cuts the fibrin mesh at

various places leading to production of fragments that are

cleared by kidney and liver.



NUTRACEUTICALS  PLAYS ROLE IN VASCULAR DISEASES 

Sterols, Phenols & Flavones

Plant-derived sterols compete with cholesterol to form micelles with bile 

salts. This reduces cholesterol’s absorption into the bloodstream.

All plants contain sterols such as stimasterol, beta-sitosterol and 

campesterol. Significant amounts appear in vegetables, nuts and seeds.

Significant stanol content is found in avocados, pumpkin seeds, 

cashews, rice bran, and others. Plants favored for sterol and stanol 

extraction include corn, soybeans and wheat.

A unique commercial form of sterols is Microphyte.



Phenols have been shown to reduce cholesterol levels and LDL oxidation.

Polyphenolic cathechin which is present in Green tea (Camellia sinensis)

reduces the CVD by enhancing antioxidant activity

Oxyphyte is now a days available products of polyphenolic extracts of green

tea, apple, pomegranate and red grape.



Tea & its  

Cathechin

Suppressing 

ROS & 

Stimulate 

eNOS

Improving cardiac  Hypertrophy

Protecting 

Mitochondria 

from damage

Suppressing 

Hyperglycemia

Improving  Endothelial 

dysfunction

Decreasing Angiotensin by 

inhibiting ACE 

Suppressing Hypertension

AngII: Angiotension Stimulate Hypertrophy. ACE: Angiotensing Converting Enzyme

ROS: Reactive Oxygen Species. eNOS: nitric Oxide Synthase



Chemical composition of various Tea (mg/g)

Component Green Tea Black Tea

Total Cathechin 150-200 40-60

Caffeine 20-60 20-60

Theanine 8-20 5-10

Theaflavins -- 5-20

Thearubigins -- 60-180



 Super Fibers

Dietary fiber found in plant foods (fruits,vegetables and whole grains)

and is essential to maintain healthy digestive system.

Two types of fiber i.e. soluble fiber (gums & pectins) which can dissolve

in water which helps to lower blood fat and maintain blood sugar. E.g.

beans, fruit such as strawberry & banana and oat products, barley, and

Insoluble fibers cant dissolve in water, so directly passes through the

digestive tract and helps to trap cholesterol, toxins etc. that are then

expelled through feces. E.g. cellulose, hemicelluloses in bran, leafy

vegetables.



Fats for Vascular Health

The cardiovascular benefits of omega 3 oils are no secret. 

Sources : Marine plants, algal sources such as 

Alpha linolenic acid (ALA), Eicosapentaenoic acid (EPA) and Docosahexaenoic
acid (DHA) 

 Vegetable oil such as soyabean, sunflower and nut like Peanuts and 
Almonds

Omega 3 consumption appears to reduce the risk of LDL oxidation by 
reducing diacylglycerol acyltransferase (DGAT) activity in the liver.

Diets high in saturated fats, trans-fats and fried foods tend to increase VLDL-
c and LDL-c levels. This is not necessarily applicable to dairy, however. 
Dairy is high in conjugated linoleic acid (CLA). As it significantly lowered 
VLDL-c and triglycerides.

Furthermore, dairy tripeptides such as valine-prolyl-proline (VPP) and 
isoleucine-proline-proline (IPP) from cultured dairy products have been 
shown to be vascular-healthy.



 Tocotrienols

Tocotrienols are members of a subgroup of the vitamin E

family, which includes tocopherols. Both tocotrienols and

tocopherols are antioxidants, but only tocotrienols have

been shown to reduce cholesterol, inhibit certain cancers

and manage diabetes.

The positive effects of tocotrienols on cholesterol levels

result from their ability to down-regulate a liver enzyme

involved in cholesterol synthesis i.e. 3-hydroxy-3methyl-

glutaryl-CoA (HMG-CoA reductase). This down-regulation

results in a suppression of the activity of the enzyme.

Sources: Annatto, Palm oil, cereal grain and rice bran.



• The annatto bush, an oily plant is the only natural compound

in the world that offers pure Tocotrienols without the

accompanying Tocopherols. Furthermore, annatto Tocotrienol

has the highest Tocotrienol concentrations with 150 – 300

times fewer Tocopherols than rice and palm sources.



 Vitamin D (Calciferol)

• Vitamin D acts as a hormone, regulating more than 200 genes 

throughout the body. It does an impressive amount of work. For 

example, vitamin D:

• Keeps abnormal cells from multiplying in breast and colon tissues

• Helps regulate blood pressure in the kidney

• Helps regulate blood sugar levels in the pancreas

Its direct effects on the arterial wall may protect against 

atherosclerosis through the inhibition of macrophage cholesterol 

uptake as  and foam cell formation, reduced vascular smooth muscle 

cell proliferation, and reduced expression of adhesion molecules in 

endothelial cells.

Sources :  sunlight, Fish oils, Egg yolk, Butter, Liver and in fortified 

foods



 Pantethine

It is a dimeric form of pantothenic acid (vitamin B5)

The biologically active co-enzyme similar to vitamin B5 is the 

precursor for coenzyme A.

Pantethine further reduces cardiovascular risk by inhibiting platelet 

clumping and the production of the inflammation-producing 

chemical, thromboxane A2 (CVR).

Pantethine (300 mg 3 times daily) reduced serum triglycerides 32%, 

total cholesterol 19%, and LDL cholesterol 21%; HDL cholesterol 

levels increased 23% (Arsenio et al. 1986, Murray 1996b). 

Sources: Milk, Egg, Peas, Starchy vegetables and Cereals.

http://en.wikipedia.org/wiki/Pantothenic_acid


 Positive Claims of Pantethine 

1. Boosts energy and athletic ability.

2. Lowers Cholesterol and protects against   

Cardiovascular Disease.

3. Speeds Wound Healing.

4. Detoxifies Alcohol.

5. Stimulates Immunity.

6. Prevents Hair Loss and Graying of Hair

7. Retards Aging



 Lycopene

 It is a bright red carotene and carotenoid pigment and phytochemical

• Sources : Abundant in tomato, papaya, watermelon, carrot, pink guava and
pink grapefruit. Also concentrated tomato products such as tomato paste,
canned pizza sauce as cooked tomato products provide better lycopene than
raw tomato products.

• Lycopene neutralizing hazardous waste products such as reactive oxygen 
species (ROS) that our bodies normally produce during conversion of 
nutrients into energy.

• ROS are dangerous compounds that can damage DNA and promote cancer
formation. They also damage lipids that are vital to keeping our hearts and
blood vessels functioning properly; such damage can lead to development of
hypertension.

• Lycopene-containing food products can reduce blood pressure in 
hypertensive patients by reducing plaque development (hardening of blood 
vessels).

http://en.wikipedia.org/wiki/Carotene
http://en.wikipedia.org/wiki/Carotenoid
http://en.wikipedia.org/wiki/Phytochemical


Lycopene Content of Selected Foods

Source:  Robert E.C. Wildman Handbook of Nutraceuticals and Functional Food

Lycopene (ug/100g)



 Proteins and Peptides:

• Proteins are long-chain polymers of amino acids while peptides

represent the shorter forms. They can act as health promoters in 2

ways,

 Firstly, by acting as indigestible substances in our digestive tract

e.g. Buckwheat and soybean proteins

Secondly, proteins can be converted into peptides during digestion and are

then absorbed into the blood circulatory system.

E.g. Soya protein (Lunasin is bioactive peptide from ), Milk-based

products (α- and ß-lactorphin)



Conclusion 

The beneficial effects of functional foods and Nutraceuticals can be concluded

that: Reduced risk of cardiovascular diseases, reduced risk of cancer, weight:

loss/management, reduced osteoporosis, improved memory, improved fetal

health and reduced risk of other many diseases.

 Functional Food and Nutraceuticals will be hopeful to good health in the

future; it has been convincingly demonstrated to be beneficial for their intended

purposes when consumed as part of a generally well-balanced and healthful

diet.

Also, more information and evidences must be available assist consumer for

the correct choosing and using the introduction functional foods and / or

nutraceuticals to achieve the promised health benefits.
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