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antioxidant, anti-inflammatory, vasodilatory, and lipid-lowering mechanisms. This
review covers the role of nutraceuticals in hypertension management, their mechanisms
of action, commonly used nutraceutraceuticals, limitations, and future prospects.
Despite the effectiveness of synthetic antihypertensive medications, long-term treatment
DOL: may result in side effects and low patient compliance. Dietary supplements, functional
10.5281/zenodo.20488894 foods, herbal items, vitamins, minerals, and bioactive substances are examples of
nutraceuticals that have drawn interest as supportive therapy for the treatment of
hypertension. Through lipid-lowering, vasodilatory, anti-inflammatory, and antioxidant
properties, nutraceuticals assist control blood pressure. The function of nutraceuticals in
the treatment of hypertension, their modes of action, popular nutraceuticals, their
benefits, drawbacks, and hopes for the future are all covered in this review.

INTRODUCTION

lifestyle changes, stress, obesity, smoking,
alcohol consumption, and unhealthy diets.

The World Health Organization states that
millions of people worldwide suffer from

hypertension, also known as high blood
pressure, which is a chronic medical
condition in which arterial blood pressure
remains persistently elevated above normal
levels. The main causes of hypertension are

Conventional antihypertensive medications,
such as beta-blockers, calcium channel
blockers, ACE inhibitors, and diuretics, but
long-term use of these drugs can cause side
effects like fatigue, dizziness, electrolyte
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imbalance, and metabolic disturbances. As
interest in natural and preventive.

healthcare is growing. Millions of individuals
worldwide suffer from hypertension, which
greatly increases cardiovascular morbidity
and mortality, according to the World Health
Organization. The main causes of
hypertension include altered lifestyles, stress,
obesity, smoking, alcohol usage, and poor
diets. Treatment often involves the use of
traditional antihypertensive drugs such beta-
blockers, calcium channel blockers, ACE
inhibitors, and diuretics. Long-term usage of
these medications, however, may cause side
effects include exhaustion, lightheadedness,

promising substitutes or supplements for
managing hypertension as a result of growing
interest in natural and preventive healthcare.

Products made from food sources that offer
health advantages beyond basic nourishment
are known as nutraceuticals. They include
physiologically active substances that can
control or prevent long-term conditions like
hypertension.

1. Hypertension: Overview
1.1 Definition of Hypertension

Systolic blood pressure of 140 mmHg or
higher and diastolic blood pressure of 90

electrolyte  imbalance, and metabolic . .
i mmHg or higher are considered
problems. Nutraceuticals have become h .
ypertension.
1.2 Classification of Hypertension
Category Systolic BP (mmHg) Diastolic BP (mmHg)
Normal <120 <80
Elevated 120-129 <80
Stage 1 Hypertension 130-139 80-89
Stage 2 Hypertension >140 >90

1.3 Causes of Hypertension

Genetic predisposition

* Being overweight

* A sedentary way of living
* Consuming too much salt

* Anxiety and tension

Alcohol and tobacco use

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

* Diabetes and kidney disease
1.4 Complications of Hypertension
* A stroke

e Cardiac failure

Infarction of the heart
* Impaired kidneys

» Vision loss
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2. Nutraceuticals: An Overview
2.1 Definition of Nutraceuticals

The words "nutrition" and "pharmaceutical”
are combined form the phrase
"nutraceutical." Nutraceuticals are naturally
occurring bioactive chemicals that are used to
support medical therapy, prevent disease, and
promote health. Natural
compounds called nutraceuticals are utilized

to

bioactive

to complement medical care, prevent illness,
and enhance health.

2.2 Classification of Nutraceuticals
2.2.1 Functional Foods

2.2.2 Dietary Supplements

Products containing vitamins, minerals,
amino acids, or herbs. Examples: omega-3

fatty acids, magnesium, coenzyme Q10.
2.2.3 Herbal Nutraceuticals

Goods made from plants that have medicinal
properties. Ginseng, hibiscus, and green tea
are a few examples.

2.2.4 Probiotics and Prebiotics foods that
offer health advantages
nourishment.

beyond

Garlic, oats, flaxseed, and soy products are a
few examples.

or fibers that enhance

cardiovascular and gastrointestinal health.

Microbes

4.Mechanism of Nutraceuticals in Hypertension Management

MECHANISM OF ACTION OF NUTRACEUTICALS IN
HYPERTENSION MANAGEMENT

NUTRACEUTICAL

GARLIC Vasodilation

MECHANISM OF ACTION

« Enhances nitric oxide (NO) production

EFFECT ON HYPERTENSION

‘ Lowers blood pressure

+ Decreases systolic BP
« Improves endothelial function

&

%* ) ! « Inhibits anglotensin converting enzyme (ACE)
M\t satvim) + Reduces vascular resistance
OMEGA-3 FATTY ACIDS Anti-infl y&C
\-":‘“’i‘ « Improves lipid profile
(Fish Oil) * Enhances arterial compliance
GREEN TEA POLYPHENOLS Antioxidant & Vasoprotective

< q « Scavenges free radicals
; « Improves endothelial function
o + Enhances nitric oxide availability
(Camellia sinensis)
HIBISCUS TEA ACE Inhibition & Diuretic Effect
- 3 mmm)  + Inhibits angiotensin converting enzyme (ACE)
— + Promotes natriuresis (excretion of sodium)
o Causes vasodilation
(Hibiscus sabdarifffa)
COENZYME Q10 Antioxidant & Endothelial Support
mmm)  © Reduces oxidative stress
‘(;como ) + Improves endothelial function
M= (Ubiquinone) « Enhances mitochondrial energy production
These s act through i hani

p tive /ﬂ
* Red inflar i d oxidative stre ~ \
E =3 ces inflammation and odative stress 35 ==

anti-inflammatory effects, and diuretic action to help in the

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

‘ Lowers blood pressure
+ Reduces triglycerides
* Improves heart function
and vascular health

&
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‘ Lowers blood pressure

* Improves vascular function
* Supports heart health

‘ Lowers blood pressure

* Improves arterial function
« Protects against hypertension-
induced damage

Lowers blood pressure

* Reduces fluid retention

* Decreases peripheral
vascular resistance

55 =

such as vasodilation, ACE inhibition, antioxidant activity,
of hyper

260 |



Mohan Singh Choudhary, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 6, 258-264 [Review

2.3 Antioxidant Activity

Antioxidant-rich nutraceuticals counteract
free radicals and enhance vascular function.
Oxidative stress damages blood vessels and
causes  hypertension.  Antioxidant-rich
nutraceuticals reduce free radical damage and
enhance vascular health.

2.4 Vasodilation

Some nutraceuticals produce more nitric
oxide, which causes blood vessels to relax
and blood pressure to drop.

2.5 Anti-Inflammatory Action

Hypertension and vascular stiffness are both
influenced by persistent inflammation.
Nutraceuticals reduce inflammatory
mediators and improve endothelial function.

2.6 Lipid-Lowering Effect

Lowering triglycerides and cholesterol
enhances cardiovascular health and indirectly
lowers blood pressure.

2.7 Regulation of Renin-Angiotensin
System

Certain nutraceuticals reduce
vasoconstriction and lower blood pressure by
inhibiting the
enzyme (ACE).

angiotensin-converting

3. Important Nutraceuticals Used in
Hypertension

3.1 Garlic (Allium sativum)

Allicin, an antioxidant and vasodilatory
compound found in garlic, lowers both the
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systolic and diastolic blood pressure. It
lowers both the diastolic and systolic blood
pressure.

Benefits

* Enhances blood flow

* Lowers cholesterol

* Prevents platelets from aggregating
3.2 Omega-3 Fatty Acids

Omega-3 fatty acids, which are found in fish
oil, reduce inflammation and fortify the heart.

Sources

* Fish oil.

* Salmon

* Flaxseed

» Walnuts

Benefits

* Reduces blood pressure

* Enhances endothelial performance
* Reduced triglycerides

3.3 Coenzyme Q10 (CoQ10)

As a potent antioxidant, CoQ10 aids in the
synthesis of cellular energy.

Benefits
* Enhances blood vessel function

* Minimizes oxidative damage
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* Encourages heart health
3.4 Green Tea

Catechins and polyphenols found in green tea
have antioxidant properties.

Benefits

» Advantages Enhances metabolism
» Lowers blood pressure

» Strengthens cardiovascular defense
3.5 Hibiscus (Hibiscus sabdariffa)

There is inherent ACE inhibitory action in
hibiscus tea.

Benefits

* A little diuretic action

» Lowers blood pressure systolic
* Antioxidants are abundant.

3.6 Magnesium

Magnesium is essential for blood vessel
control and muscle relaxation.

Sources

* Nuts

* Seeds The whole grain
* Leafy green veggies
Benefits

» Lowers blood vessel resistance
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* Aids in controlling cardiac rhythm
* Encourages blood pressure regulation
3.7 Potassium

Potassium preserves fluid equilibrium and
mitigates the negative effects of sodium.

Sources

* Banana

* Orange

* Spinach

* Potato

Benefits

* Encourages vasodilation

* Lessens the retention of sodium

* Preserves the equilibrium of electrolytes

4. Clinical Evidence of Nutraceuticals in
Hypertension

Numerous clinical studies have shown that
nutraceuticals are beneficial in managing
hypertension. For  example,  garlic
supplements  have  shown  moderate
reductions in systolic blood pressure; omega-
3 fatty acids improve endothelial function
and lower cardiovascular risk; hibiscus tea

has  shown  antihypertensive  effects
comparable to mild medications in some
studies; and CoQI10 supplementation

improves vascular elasticity and reduces
oxidative stress.
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* Supplementing with garlic has been
demonstrated to moderately lower systolic
blood pressure.

* Omega-3 fatty acids lower cardiovascular
risk and enhance endothelial function.

* In certain investigations, hibiscus tea has
shown antihypertensive effects similar to
those of

moderate medicines.

Supplementing with CoQ10 lowers oxidative
stress and increases vascular flexibility.
Nutraceuticals work best when paired with
lifestyle changes including eating a balanced
diet, exercising, managing stress, and
consuming less sodium.

5. Advantages of Nutraceuticals in
Hypertension Management

5.1 Natural and Safer Therapy

The majority of nutraceuticals come from
natural sources and typically have fewer
adverse effects.

5.2 Multifunctional Benefits

They offer other advantages like lipid-
lowering, anti-diabetic, and antioxidant
properties.

5.3 Improved Patient Compliance

Natural supplements are frequently preferred
by patients because of their perceived
accessibility and safety.

5.4 Preventive Healthcare
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Nutraceuticals enhance general health and
help avoid cardiovascular problems.

6. Limitations of Nutraceuticals
6.1 Lack of Standardization

Therapeutic results may be impacted by
variations in composition and dosage.

6.2 Limited Clinical Trials

For many nutraceuticals, extensive clinical
research is still lacking.

6.3 Drug Interactions

Antihypertensive drugs may interact with
some nutraceuticals.

6.4 Slow Therapeutic Response

Long-term use of nutraceuticals may be
necessary for their effects to become
apparent.

7. Future Prospects

7.1 Development of Advanced

Formulations

The bioavailability of nutraceuticals may be
enhanced using nanotechnology and tailored
delivery methods.

7.2 Personalized Nutrition

Future approaches may involve
individualized nutraceutical therapy based on
genetic and metabolic profiles.

7.3 Combination Therapy
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Nutraceuticals may improve nutraceuticals are crucial in the control of
antihypertensive efficacy and lessen negative hypertension. Through antioxidant,
effects when combined with traditional vasodilatory, anti-inflammatory, and
medications. cardioprotective  mechanisms, bioactive

substances like garlic, omega-3 fatty acids,
CoQ10, hibiscus, magnesium, and green tea
help control blood pressure. Nutraceuticals

7.4 More Clinical Research

Standardized criteria for clinical application

) .. ful rti th d
must be established through additional are usetul - supportive crapy  an

.. : preventative healthcare measures, but they
scientific confirmation. .\ .
cannot fully replace traditional hypertension
CONCLUSION medications. To increase their clinical use
and treatment reliability, more study and
Because they offer safe, natural, and standardization are required.

multipurpose therapeutic advantages,
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