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ABSTRACT

Tradition-al medicine refers to health practices rooted in ancient cultures and used before
modern science was applied to medicine. These practices have been around for centuries and
often involve the use of medicinal plants.

Medicinal plants are commonly used to treat cardiovascular diseases, which include
conditions that affect the heart and blood vessels, such as heart attacks, stroke, high blood
pressure, and heart failure. High blood pressure can make the heart work harder and increases
the risk of atherosclerosis, which in turn raises the chances of heart attack and stroke.

While many drugs are available for these conditions, typical antihypertensive medications
often come with significant side effects. Medicinal herbs, on the other hand, contain multiple
active compounds that have both healing and preventive properties and can be useful in
treating high blood pressure. This review gives an overview of some medicinal plants that

have been found to help lower blood pressure.

KEYWORDS: Traditional medicine, Hyperten-sion management, Herbal medicine, Persian

medicine, Cardiovascular diseases.

INTRODUCTION

The two primary causes of cardiovascular diseases are atherosclerosis and hypertension.
Hypertension is one of the most talked about and prescribed conditions in the 21st century. It
is called the "silent killer" because it often shows no symptoms and is easily overlooked.
According to the National Institutes of Health, hypertension is diagnosed when diastolic

blood pressure is above 90 mmHg or systolic blood pressure is above 140 mmHg. Several
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factors can increase the risk of developing hypertension, such as stress, a high- salt diet,
family history, excess belly fat, and drinking too much alcohol.

Other chronic conditions like kidney disease, diabetes, and sleep apnea can also increase the
risk [1-3]. Hypertension is a chronic condition that usually doesn't show symptoms, but it
puts extra strain on the heart and arteries, making it harder for the heart to pump blood
through the body[11]. This extra strain can lead to serious problems like heart failure, heart
attacks, pulmonary embolism, cerebral aneurysms, and kidney failure over time. People can
take steps to prevent and manage hypertension by making lifestyle changes such as losing
weight, exercising more, and eating healthily. Doctors often recommend lifestyle changes
before prescribing medication.

Currently, the Dietary Approaches to Stop Hypertension (DASH) diet is recommended by
medical professionals to help reduce the risk of hypertension.

It advises limiting saturated fats, cholesterol, and total fat, while also reducing salt intake. It
promotes a diet rich in fruits, vegetables, lean meats and poultry, low-fat dairy products, nuts,
seeds, legumes, and essential vitamins and minerals[18].

The traditional approaches have not been very effective in reducing the number of people
suffering from this serious condition in recent years.

The growing number of people with hypertension could be reduced through the use of natural
therapies. Various strategies, including diet, exercise, stress management, vitamins, and
herbal remedies, have shown effectiveness in treating high blood pressure. Research on
natural treatments for hypertension has been increasing every year[3,16,19].

Natural remedies have also helped in the development of modern pharmaceuticals.

Many natural plants contain phytochemicals that can act as potential blood pressure-lowering
agents and may have future use in drug development.

Today, traditional treatments are be-ing replaced by newer synthetic treatments that
researchers and doctors claim are more reliable and effective[21,22].

Several natural herbs, such as barberry, garlic, ginger, ginseng, and arjuna, are used to treat
hypertension. These plants can be used carefully as medicinal treatments for hypertension.
This review highlights herbs that have been scientifically proven to be effective in treating

hypertension[35].

Pathophysiology of Hypertension

Hypertension develops mainly because there is increased resistance in the blood vessels.
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This usually happens when the diameter of the blood vessels decreases due to stronger
contractions and structural changes in the arteries[25,27].

Several factors contribute to the development of hypertension.

These include increased activity of the renin-angiotensin-aldosterone system (RAAS),
stimulation of the sympathetic nervous system, and the effects of vasopressin[35]. Problems
in G protein-coupled receptor signaling, inflammation, the role of different types of T-cells,
and various vasoactive peptides released by endothelial cells and smooth muscle cells also
play a role.

Higher arterial reactivity can occur due to imbalances in pro-oxidant enzymes and endothelial
nitric oxide synthase (eNOS)[19,29].

Also, increased calcium levels inside cells through calcium channels, along with the growth
(hyperplasia) and enlargement (hypertrophy) of vascular smooth muscle cells (VSMCs), can
lead to stronger narrowing of blood vessels (vasoconstriction)[8,16].

Increased stiffness of blood vessels also contributes to hypertension and its complications,
like atherosclerosis[10,13,14].

Therefore, treatment should not only focus on reducing peripheral vascular resistance but also
on improving vascular stiffness.

Another factor is angiotensin II (Ang II), which can stimulate the progression of the cell
cycle, leading to cell growth.

Genetic issues affecting kidney sodium excretion, genetic problems related to the Na*/Ca**
exchange in arterial smooth muscle, and hormonal or nerve-related vasoconstriction can also

contribute to hypertension[15].

Ajwain (Carum copticum L.) .As shown in (figure.1)

Ajwain, scientifically known as Carum copticum L., belongs to the Apiaceae family and is
grown in different regions such as Central Europe, Iran (especially the eastern parts of
Baluchistan), India, Afghanistan, and Pakistan[33,30].

Due to its calcium channel blocking effect, ajwain plays a significant role in regulating heart
rate and blood pressure. The aqueous-methanolic extract of ajwain seeds (CSE) at doses of 1—
30 mg/kg causes a decrease in blood pressure and heart rate in normotensive rats. At higher

doses (10-30 mg/kg), it has been reported to cause bradycardia[29,28].
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Figure.1:- Ajwain( Carum coptimum.L)

Table.1:-  The  properties and details of Ajwain (Carum  optimum.L)
Properties

Primary actions: Health benefit:

Origin: Note:

Details

Has a calcium channel blocking effects Helps control heart race and reduces blood pressure
Found in India, Afghanistan, Pakistan, Iran, and Central Europe

Taking large amounts may slow heart rate too much (bradycardia)

Bindii (Tribulus terrestris)

1. Lowering Blood Pressure

The plant helps lower blood pressure in two major ways:

Relaxing Blood Vessels : It contains extracts that act as "vasodilators." This means they help
relax and widen the walls of blood vessels, allowing blood to flow more easily through them,
similar to widening a narrow pipe To reduce pressure, this plant helps the body remove extra
salt and water through urine[13,14,18]. When there's less fluid in the body, there's less
pressure on the artery walls.

2. Protecting the Arteries

As shown in (figure.2) This plant has special compounds called saponins. These act like the
plant's own defense system and help the heart by: Reducing Stress: They stop the production

of harmful molecules, such as hydrogen peroxide, that cause stress in the cells[22].
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- Preventing Thickening: They stop certain cells in blood vessels from growing too quickly.
If these cells grow too much, the arteries can become thick and stiff. These compounds help

keep the walls of the blood vessels flexible and open.

Figure.2:- Bindii (Tribulus terrestris)

Table.2:- The properties of Bindii and it's details.

Properties Primary actions:

Health benefit:

Key compound:

Note:

Details

Works as a blood vessels opener and natural water remover

Helps blood vessels relax and removes extra salt and water from the body
tChoant tains saponins protect heart cells from stress

Helps keep artery walls flexible and tops

Black Cumin (Nigella sativa)

Also known as the "seed of blessing," this plant has been used for a long time as a natural

remedy, as shown in (figure.3).

It's very effective at lowering blood pressure[18].

e Proven Results: A study with men who had mild high blood pressure showed that taking
a small amount of Black Cumin oil for eight weekslowered their systolic blood pressure

by about 10 points and diastolic by nearly 10 points.
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e How it Works:

e Relaxing Arteries: It acts like a calcium channel blocker, stopping calcium from entering
cells in the heart and blood vessels, which allows them to relax and open.

e Flushing Fluids: It helps the body get rid of extra water through urine.

e Body Shield: It has antioxidant and anti-inflammatory properties that protect the

cardiovascular system from damage[19,22,34].

Figure.3:-Black Cumin (Nigella sativa).

Black - Jack (Bidens Pilosa)

This plant is commonly found in tropical regions like South America.

Itis known for preventing and treating high blood pressure, as shown in (figure.4)
-Fast-Acting: In animal studies where high blood pressure was caused by ahigh-sugar

(fructose) diet, the leaf extract began working in just six hours, lowering blood pressure by up
to 21%.

-Extra Health Benefits: Beyond heart health, Black-Jack is used for:
Fighting Cancer: It contains compounds that may stop cancer cells from growing.
e  Weight Management: It has effects that can help with obesity.

e C(leaning the Blood: It helps remove harmful toxins from the body that can lead to aging

and disease[30-35].
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Figure.4:- Black-Jack (Bidens Pilosa)

Apiaceae-Apium graveolens L.

ATraditional Remedy for Modern Problems

Celery has been used in traditional medicine for centuries.

People have used it not just as food, but also as a natural treatment for digestion, muscle
spasms, joint pain, and to calm the nerves. It's also widely used to treat high blood pressure
and the uncomfortable symptoms that come with it, such as dizziness, headaches, and
shoulder pain.

Proven Results in Humans and Animals

The healing power of celery is supported by several studies.

Researchers found that extracts from celery seeds, stalks, and roots successfully lowered
blood pressure and heart rate in various animal tests. More importantly, human patients who
drank celery juice or took concentrated seed extracts saw a big drop in their blood pressure

readings.

The "Secret" Ingredients

Scientists have discovered that the same compounds that give celery its unique smell and
taste are responsible for its health benefits[46-50].

Two main chemicals, called 3-n-butylphthalide and sedanolide, are key. In fact, one of these,
3-n-butylphthalide, is so effective at improving blood flow that it has been approved as a

medical treatment in China for patients recovering from strokes, as shown in (figure.5).
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How Celery Works in the Body
Celery helps the heart and blood vessels in three main ways:
o Widening Blood Vessels: It helps the walls of the arteries relax and open up, allowing
blood to flow more easily.
o Acting as a Natural Flush: It works as a diuretic, helping the body remove extra salt and
water through urine.
o Blocking "Tightening" Enzymes: It contains a natural substance (Junipediol) that acts
like common blood pressure medications (ACE inhibitors).
o This stops the body from making a chemical that usually causes blood vessels to

tighten[52-55].

Figure.5:- Apiaceae-Apium graveolens L.

Table.5:- The Properties and details of Apiaceae-Apium graveolens L.
Properties

Primary actions: Health benefits: Key compounds: Note:Details

Act as a natural ACE inhibitor and helps remover extra water

Treats high blood pressure, dizziness, and headaches

Contains 3-n-butylpthalide, which is used medically for stroke recovery Traditionally used
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for joint pain and to calm nerves.

Malvaceae — Hibiscus sabdariffa L.

*The plant Hibiscus sabdariffa (roselle) has bright red calyces, and many parts of the plant—
such as young shoots, leaves, roots, and seeds—are used in making food colorings, drinks,
dishes, cooking oil, soaps, and shrubs , as shown in (figure.6).

The calyces are especially important and are widely used in traditional medicine for their
possible antimicrobial, antioxidant, antidiabetic, diuretic, and blood pressure-lowering

effects.

Scientific studies support some of these uses, especially for heart protection and reducing
high blood pressure.
In animal studies, extracts of the calyces lowered blood pressure, increased urine production,
and improved heart conditions. These effects may be due to actions similar to acetylcholine

and histamine.

*  Human studies also showed that roselle tea or extracts can reduce systolic and diastolic

blood pressure.
In some cases, it worked as well as certain medicines like captopril, though not as strong as

lisinopril. However, some of these studies had limitations in their design[56-58].

*  The beneficial effects are mainly due to natural compounds such as

chlorogenic  acids, flavonoids (kaempferol and  quercetin),  and anthocyanins.
These compounds help relax blood vessels, improve kidney function, increase urine

production, and lower blood pressure.

¥ Overall, roselle may lower blood pressure by relaxing blood vessels, increasing diuresis,

and possibly acting like ACE inhibitors, which are commonly used drugs for

hypertension[58-61].

i Page 9



International Journal Research Publication Analysis

Figure.6:- Malvaceae — Hibiscus sabdariffa L.

Garlic (Allium sativum L.)

Garlic supplements have been shown to be effective in treating hypertension (high blood
pressure).

They can lower blood pressure by about 10 mm Hg systolic and 8 mm Hg diastolic, which is
similar to standard blood pressure medications. Garlic is also known for its antibacterial,
antioxidant, anti-inflammatory, anti- cancer, and cholesterol-lowering effects.

One study showed that garlic was about 80% effective in treating hypertension[59,62,64].
Aged garlic extract (AGE) produces a more consistent reduction in blood pressure compared
to other forms of garlic. In addition, garlic supplements can significantly reduce both systolic
blood pressure (SBP) and diastolic blood pressure (DBP) by about 3.75 mm Hg and 3.39 mm
Hg, respectively. In another study, patients with hypertension who took garlic tablets (300—
1500 mg per day) for 24 weeks experienced a significant decrease in systolic blood pressure
by 9.2 mm Hg and diastolic blood pressure by 6.27 mm Hg.

Further-more, aged garlic extract has antioxidant properties, such as removing harmful
superoxide molecules in human neutrophils.

Daily intake of 150 or 400 mg/kg of garlic extract increased the activity of endothelial nitric
oxide synthase (eNOS) and reduced the activity of NADPH oxidase in the aorta of fructose-

fed rats, as shown in (figure.7).
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The active compounds in garlic help lower blood pressure by several mechanisms.
They inhibit ACE (angiotensin-convert-ing enzyme) activity, reduce vasoconstriction caused
by angiotensin II, prevent the growth of vascular smooth muscle cells (VSMCs), block

vasoconstriction caused by endo-thelin-1, and inhibit the activation of NF-kB[61-65].

Table.7:- The Properties and details of Garlic (Allium sativum L.)Properties

~

=
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P

Figure.7:- Allium sativum L.

Primary actions : Health benefit : Properties: Note: Details

Blocks ACE activity and reduces blood vessels tightening

Lowers systolic blood pressure by about 10mm Hg and diastolic by 8mm Hg
Has antibacterial ,anti- inflammatory and cholesterol lowering effect

Aged garlic extract (AGE) gives the most consistent result

Ginseng (Panax spp.)

Ginseng is used in many forms such as capsules, tablets, extracts, dried roots, oil, and tea, and
it has blood pressure-lowering (hypotensive) effects, as shown in (figure.8).

At low doses, ginseng may increase blood pressure, while at higher doses it lowers blood
pressure. Because of this, it can help regulate blood pressure in people with low blood
pressure, possibly by affecting blood vessel function, controlling the autonomic nervous
system, or adjusting the arterial baroreflex.

In patients with mild hypertension, Panax ginseng extract has been shown to reduce systolic
blood pressure (SBP) by about 3.1 mm Hg and diastolic blood pressure (DBP) by about 2.3
mm Hg[66,68].

One of the active components, ginsenoside Rg3 (found in red ginseng), increases the activity
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of endothelial nitric oxide synthase (eNOS), which raises nitric oxide (NO) and cyclic GMP
(cGMP) levels, and activates calcium-dependent potassium (Ca**-gated K*) channels.
Ginseng also slows down the growth of vascular smooth muscle cells

(VSMC:s), and has both antihypertensive and anti-atherosclerotic effects. Red ginseng can
also reduce the growth of VSMCs caused by angiotensin II (Ang II).

Another way ginseng lowers blood pressure is through its antioxidant properties, possibly by
increasing antioxidant enzymes and removing harmful free radicals.

In addition, ginseng has anti-inflammatory effects.

It helps reduce the release of tumor necrosis factor-alpha (TNF-a) and decreases the activity

of NF-«kB and p38 MAPK pathways[62,65,67,68].

Figure.8:- Ginseng (Panax spp.)

Table.8:- The Properties and Details of  Ginseng (Panax app.)
Properties

Primary action: Health benefit:

Key compound: Note:

CONCLUSION

Detail

Boosts nitric oxide to help blood vessels relax

Keeps blood pressure in check and prevents arteries from hardening

Contains ginsenosides, especially Rg3 Low doses may increase pressure, while high doses

lower it

i Page 12



International Journal Research Publication Analysis

The present review focused on 9 medicinal plants that are commonly used for the
management of hypertension.

These plants are widely known in traditional medicine for their potential blood pressure-
lowering effects.

The therapeutic benefits of these plants are mainly due to their active chemical compounds,
which may contribute to effects such as vasodilation, antioxidant activity, and improved
cardiovascular function. Because of these properties, they can be considered promising
candidates for further scientific research.

However, more studies are needed to confirm their pharmacological effects and ensure their
safety.

Proper scientific validation will help support the use of these traditional remedies and may
lead to the discovery of new and effective treatments for hypertension.

Overall, the information gathered in this review can serve as a useful base for future research

and drug development aimed at controlling High Blood Pressure.
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