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Article Received on: 11/01/2025 ABSTRACT

Article Revised on: 31/01/2025 | Background: Hypertension represents a major global health issue, leading to
Article Accepted on: 20/02/2025 | cardiovascular diseases, strokes, and various serious complications. Its development
is influenced by genetic, environmental, and lifestyle factors, which require
ongoing management strategies. Although traditional pharmaceutical treatments
like beta-blockers, ACE inhibitors, and diuretics are commonly prescribed, they
frequently come with side effects. As a result, there has been increasing interest in
herbal medicine as a possible alternative or complementary approach for managing
*Corresponding Author hypertension, given its cost-effectiveness, availability, and therapeutic benefits.

Afshan Ara Objectives: This review intends to examine different medicinal plants that possess
antihypertensive properties, focusing on their mechanisms of action, effectiveness,
and potential roles in managing hypertension. Additionally, it aims to address the
challenges related to the use of herbal remedies and the necessity for further
of Institute, Solan, India. research to confirm their therapeutic benefits. Method: A thorough literature review
was performed on medicinal plants that have been traditionally utilized for
managing hypertension. Different sources, such as clinical studies, pharmacological
research, and references in traditional medicine, were examined to assess the
effectiveness and mechanisms of action of these plants. Result: The review
emphasizes the effectiveness of various medicinal plants in managing hypertension
through mechanisms such as vasodilation, diuresis, antioxidant activity, and
inhibition of the renin- angiotensin-aldosterone system. Multiple studies validate the
potential of herbal remedies including garlic, ginger, turmeric, and hawthorn in
lowering both systolic and diastolic blood pressure. Nonetheless, challenges to their
broader acceptance include variability in bioactive compounds, absence of
standardized dosages, and a lack of large-scale clinical trials. Despite these
obstacles, advancements in technology and interdisciplinary research efforts are
continuously improving the credibility and effectiveness of herbal medicine in the
management of hypertension. Challenges: Herbal medicines, despite their potential
benefits, encounter several challenges, including a lack of standardization,
variability in bioactive compounds, and possible interactions with conventional
drugs. Furthermore, the lack of large-scale randomized controlled trials hampers
their acceptance in mainstream medicine. To resolve these issues, it is crucial to
undertake thorough scientific evaluations and enforce regulatory oversight to
guarantee both safety and efficacy. Conclusion: Herbal medicines, despite their
potential benefits, encounter several challenges, including a lack of standardization,
variability in bioactive compounds, and possible interactions with conventional
drugs. Furthermore, the lack of large-scale randomized controlled trials hampers
their acceptance in mainstream medicine. To resolve these issues, it is crucial to
undertake thorough scientific evaluations and enforce regulatory oversight to
guarantee both safety and efficacy.
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INTRODUCTION Vascular resistance and an elevated cardiac workload are
One of the main risk factors for cardiovascular illnesses the outcomes of intricate interplay between genetic,
is hypertension, also referred to as high blood pressure. environmental, and physiological factors.! Herbal

Volume 9, Issue 3. 2025 | ISO 9001:2015 Certified Journal | 82



Afshan et al.

alternatives are becoming more popular as a result of the
potential adverse effects of modern antihypertensive
drugs such beta- blockers, ACE inhibitors, diuretics, and
calcium channel blockers.”? Via processes like diuresis,
vasodilation, antioxidant activity, and angiotensin-
converting enzyme (ACE) inhibition, a number of
medicinal plants have demonstrated encouraging
antihypertensive benefits. !

Obijective

1. To examine current research on the mechanisms of
action of medicinal plants with antihypertensive
qualities, such as diuresis, vasodilation, antioxidant
activity, and suppression of the renin-angiotensin-
aldosterone system, in order to assess the effectiveness of
these plants.™

2. To pinpoint issues including dosage standardization,
bioactive ingredient variability, and possible herb-drug
interactions that arise when using herbal medicines to
treat hypertension.[!

3. To investigate new developments in biotechnology,
artificial intelligence, and nanotechnology that can
improve the legitimacy, effectiveness, and incorporation
of herbal remedies in traditional hypertension
treatment. !

Pathophysiology of hypertension

Increased vascular resistance, poor nitric oxide (NO)
generation, inflammation, and alterations in the renin-
angiotensin-aldosterone system (RAAS) are the causes
of hypertension.’?" By encouraging vasodilation,
lowering oxidative stress, and adjusting neurohormonal
responses, herbal therapies target these pathways® By
altering calcium channels, improving endothelial
function, and lowering inflammatory cytokines, a
number of plants have hypotensive effects.™

Herbal Plants with Antihypertensive Properties

1. Ajwain (Carum copticum): Ajwain seeds cause
vasodilation by blocking calcium channels, which
lowers blood pressure. Research shows that in
normotensive rodents, its methanolic extract reduces
heart rate and blood pressure (BP).

2. Black Cumin (Nigella sativa): Through
vasorelaxation, calcium channel inhibition, and
antioxidant qualities, Nigella sativa seeds lower
blood pressure. Clinical studies show that its oil
extract significantly lowers both diastolic blood
pressure (DBP) and systolic blood pressure (SBP).

3. Garlic (Allium sativum): Supplementing with
garlic has been shown to lower blood pressure,
including SBP and DBP. It works by reducing
inflammation, increasing NO synthesis, and
blocking ACE.

4. Ginger (Zingiber officinale): Bioactive substances
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uses hawthorn extracts to promote cardiovascular
health. According to clinical research, its
vasodilatory and antioxidant properties help lower
blood pressure.

6. Cardamom  (Elettaria cardamomum): By
improving vasodilation and raising overall
antioxidant capacity, cardamom powder has shown
hypotensive benefits. Studies demonstrate how it
enhances endothelial function.

7. Cinnamon (Cinnamomum zeylanicum): Because
of its effects on calcium channels and NO
generation, cinnamon has been demonstrated to
lower blood pressure in hypertensive individuals. It
also has antioxidant and anti-inflammatory qualities.

8. Tomato (Lycopersicon esculentum): Carotenoids,
which have a strong antioxidant activity, are
abundant in tomato extracts. One important
ingredient, lycopene, is associated with lower blood
pressure via enhancing endothelial function and
lowering vascular inflammation.

9. Turmeric (Curcuma longa): By decreasing
inflammation, regulating NO generation, and halting
vascular remodeling linked to hypertension,
curcumin, the primary ingredient in turmeric, has
antihypertensive properties.

10. Tea (Camellia sinensis): By enhancing endothelial
function, boosting NO generation, and decreasing
oxidative stress, green and black tea polyphenols
have been shown to reduce blood pressure. Green
tea is especially useful for reducing DBP and
sgp.1*

Mechanisms of Action of Herbal Plants: Herbal plants

reduce BP through multiple pathways, including.

1. Vasodilation: This process increases the
bioavailability of NO and prevents calcium from
entering vascular smooth muscle cells.

2. Diuretic Effects: Lowering blood volume and blood
pressure, increasing the excretion of water and salt
in the urine.

3. ACE Inhibition: This lowers vasoconstriction by
preventing angiotensin | from becoming angiotensin
1.

4. Antioxidant  Activity:

function and lowering

neutralizing free radicals.

Anti-inflammatory Properties: Lowering

oxidative stress and inflammatory cytokines that

cause hypertension.*!

endothelial
pressure by

Preserving
blood

MATERIAL AND METHODS

Materials

Secondary data gathered from credible internet
databases, books, and peer-reviewed publications was
used in this investigation. Relevant material was found

found in ginger increase lipid metabolism, lower by wusing keywords like “hypertension,” "herbal
oxidative stress, and inhibit calcium channels to medicine,"” "antihypertensive plants,” and "natural
control blood pressure. Its function in blocking remedies."*?
angiotensin receptors is also well known.

5. Hawthorn (Crataegus spp.): Traditional medicine
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Methods

To evaluate the function of herbal plants in the treatment
of hypertension, a thorough literature analysis was
conducted. Studies concentrating on the pharmacological
characteristics, therapeutic effectiveness, and modes of
action of medicinal plants were among the selection
criteria.  Finding  plant  species with  known
antihypertensive effects and comprehending their
metabolic mechanisms were the main goals of data
extraction. Human trials, in vitro studies, and in vivo
studies were thought to offer a wide range of evidence.
The efficacy of herbal remedies in comparison to
traditional pharmaceuticals was also assessed using a
comparative study.**

A thorough assessment of the literature on medicinal
plants that have historically been wused to treat
hypertension was done. To assess the effectiveness and
modes of action of these plants, a variety of sources were
examined, including pharmacological research, clinical
trials, and references to traditional medicine.™™!

RESULT

The study emphasizes how many medicinal plants can
effectively treat hypertension by inhibiting the renin-
angiotensin-aldosterone pathway, diuresis, vasodilation,
and antioxidant activity. Herbal remedies including
hawthorn, turmeric, ginger, and garlic have been shown
in several studies to have the ability to lower both
systolic and diastolic blood pressure. However, obstacles
to their broad use include the absence of defined doses,
the diversity of bioactive chemicals, and the paucity
of large-scale clinical trials. Notwithstanding these
drawbacks, new technology and multidisciplinary
research initiatives are bolstering the legitimacy and
effectiveness of herbal medicine in the treatment of
hypertension.™*®

DISCUSSION

The results of this analysis suggest that herbal medicine
provide a feasible alternative or supplemental strategy
for the treatment of hypertension. Through a variety of
mechanisms, including diuresis, renin-angiotensin-
aldosterone  system inhibition, and vasodilation,
medicinal herbs including garlic, ginger, turmeric, and
hawthorn have demonstrated notable antihypertensive
effects. However, issues including dose consistency,
bioactive component variability, and possible herb-drug
interactions are impeding the clinical acceptance of
herbal therapy.*®

Although a number of clinical investigations have shown
that herbal remedies are effective in lowering blood
pressure, their widespread adoption is constrained by the
absence of extensive, randomized controlled trials.!”
Additionally, thorough pharmacological analyses are
required to address safety concerns about the long-term
use of herbal medication. In order to maximize the
bioavailability and therapeutic efficacy of herbal
therapies, future research should concentrate on bridging
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the gap between traditional medicine and contemporary
healthcare by utilizing biotechnology, artificial
intelligence, and nanotechnology.!*®!

Clinical Relevance and Safety Considerations

Clinical confirmation is necessary even if herbal therapy
presents a potential option for the treatment of
hypertension. The absence of extensive randomized
controlled trials (RCTs) for many herbal medicines
restricts their use in traditional medicine. Because certain
plants may conflict with prescription antihypertensive
drugs, potential herb-drug interactions should also be
taken into account.™*”!

CONCLUSION

With natural substitutes that may have antihypertensive
effects, herbal therapy has become a viable strategy for
treating hypertension.”” Garlic, ginger, turmeric, and
hawthorn are examples of medicinal herbs that have
demonstrated effectiveness through mechanisms such
diuresis, vasodilation, antioxidant activity, and
suppression of the renin-angiotensin- aldosterone system.
Notwithstanding these advantages, issues including dose
optimization, standardization, and herb-drug interactions
continue to be major worries.?!

Large-scale clinical trials should be given top priority in
future studies to confirm the long- term efficacy and
safety of  herbal  remedies.”?  Furthermore,
multidisciplinary partnerships that combine clinical
medicine, biotechnology, and pharmacognosy might
improve our comprehension of chemicals produced from
plants.™®  New approaches to enhancing the
bioavailability and targeted distribution of herbal
remedies are provided by emerging technologies like
artificial intelligence and nanotechnology. To guarantee
the security and effectiveness of herbal remedies in the
treatment of hypertension, regulatory frameworks should
also be put in place.?”

The worldwide burden of cardiovascular illnesses can be
decreased by managing hypertension holistically by
combining herbal medicines with traditional therapies.?

Future Perspectives and Emerging Technologies
Integrating contemporary scientific discoveries with
traditional knowledge is key to the future of herbal
therapy in the treatment of  hypertension!?
Standardization, quality assurance, and clinical
validation should be the main priorities of future research
on the bioactive substances found in medicinal plants.
The creation of precisely formulated medications derived
from plants can improve the legitimacy and acceptability
of herbal remedies in conventional medicine.”

Finding new chemical compounds from plant sources
can be greatly aided by emerging technologies like
artificial intelligence (Al) and machine learning.”® Al-
powered drug development can speed up phytochemical
screening by forecasting their effectiveness and possible
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interactions  with  currently  prescribed  drugs.!”%
Furthermore, nanotechnology presents fresh
opportunities to enhance the targeted distribution and
absorption of herbal extracts, guaranteeing optimal
therapeutic advantages while reducing adverse effects.*")

Furthermore, the sustainable production of medicinal
plants with improved pharmacological qualities can be
facilitated by scientific breakthroughs like genetic
engineering and plant tissue culture. By customizing
herbal remedies to each person's unique requirements
based on their genetic and metabolic profiles, precision
medicine techniques that use genomics and personalized
treatment tactics might improve their effectiveness.!

To guarantee safety, effectiveness, and uniformity,
regulatory agencies should also set precise rules for the
standardization and marketing of herbal medications.*?
By using these new technology, herbal medicine may
bridge the gap  between conventional and
contemporary healthcare methods and become a more
successful and scientifically supported part of
managing hypertension.®!
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