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Abstract

Hypertension, commonly known as high blood pressure, is a prevalent and dangerous medical condition that places
excessive strain on the heart and blood vessels, leading to an increased risk of cardiovascular diseases, stroke, and
kidney failure. The pathophysiology of hypertension involves several key factors such as vasoconstriction, increased
cardiac output, and impaired kidney function, all of which contribute to the elevation of blood pressure.Herbal
remedies have been used for centuries in managing various health conditions, including hypertension. Numerous
herbs have shown potential in helping regulate blood pressure naturally, offering an alternative or complementary
treatment option to conventional pharmacological interventions. Some well-known herbs with antihypertensive
effects include Garlic, Hibiscus, Ashwagandha, and Olive leaf extract. These herbs possess properties such as
antioxidant, anti-inflammatory, and vasodilatory effects, which help improve circulation, reduce stress hormones,
and enhance overall cardiovascular health, thus contributing to blood pressure regulation.This abstract aims to
explore the pathophysiology of hypertension and the potential role of herbal remedies in its management. While
conventional antihypertensive medications are the primary treatment, emerging research suggests that combining
herbal therapies with these medications may improve efficacy and reduce side effects. However, it is crucial to use
herbal remedies under medical supervision to ensure safety and effectiveness. Ongoing research in the field of
herbal medicine for hypertension holds promise for developing safer, more natural treatment options. Further studies
are needed to better understand the long-term effects, safety profiles, and synergistic potential of herbal remedies in
the management of hypertension.
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Introduction

High blood pressure is a widespread disease that is
called hypertension, which is described as a
persistently high blood pressure that rises from 140/90
mm Hg or even higher [1]. Cardiovascular diseases are
widespread problem that affects nearly every human
being. The study and treatment of these conditions
costs billions of dollars annually [2]. The main cause of
cardiovascular and cerebrovascular disease is high
blood pressure [3]. High blood pressure is one of the
leading causes of death around the world. Hypertension
affects approximately onefifth of the American
population, and over a third of those affected are
unaware of their condition. Hypertension is sometimes
referred to as the silent killer due to its lack of
noticeable symptoms. High blood pressure is often
asymptomatic until it leads to serious complications

such as heart attack, stroke, kidney disease, and vision
problems. High blood pressure is an important
predictor of myocardial infarction or coronary heart
disease, sometimes requiring coronary bypass surgery
[4]. In the past two years, significant progress has been
made in the treatment of hypertension as researchers
have reached a consensus on the medical standards for
hypertension. It has been found that oral
antihypertensive drugs are of great importance in the
control of high blood pressure. However, targeting
blood pressure in hypertensive patients is still far from
ideal. Considerable attention has been paid to research
on the use of Chinese herbal medicine for the treatment
of hypertension [3]. In recent years, traditional
medicine has had only limited success in reducing the
incidence of this dangerous disease in its patients.
There are several natural remedies that can be helpful
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in reducing the incidence of hypertension among
patients. Research shows that diet, exercise, stress
management, supplements, and herbs are all successful
ways to treat high blood pressure. Every year there are
numerous studies on natural remedies for the treatment
of high blood pressure [5]. The development of
industrial medicine formulations has been greatly
influenced by natural medicines. However, new
synthetic drugs, marketed as more effective and
reliable by researchers and health care professionals,
have caused traditional medicines to lose ground [4].
Several natural plants like Barberry, Garlic, Ginger,
Ginseng, and Arjuna have been cautiously used to treat
high blood pressure [2]. This review highlights herbs
that have been scientifically shown to treat high blood
pressure.

The Role of Herbs in Management of Hypertension

Traditional medicines had been used to treat various
health problems for thousands of years inmany parts of
the world and are still utilized by the developing
countries. The use of herbal medicine has been on the
[6] The

increase in many developing countries.
Types of hypertension

Primary or Essential
Hypertension (90—
95%)

Hypertension

developed countrieshave also shown an increased
interest and use of herbal drugs due to public
dissatisfaction with the cost of prescription drugs and
interest in returning in to natural remedies.[7,8] Herbal
medicines have significantly played a great role and
contributed immensely to the development of
cardiovascular research. For the treatment of
cardiovascular diseases, herbal medicines have been
used in patients with hypertension, congestive heart
failure, angina pectoris, atherosclerosis, cerebral
insufficiency, and arrhythmia. [9] Herbal medicines
have been gaining more importance in the treatment of
hypertension in recent years and are in great demand
both in the developed and developing countries for
primary health care because of their wide biological
and medicinal activities ease of availability, higher
safety margins and lesser cost.[10,11] With the
increasing trend of hypertension prevalence and burden
as well as serious adverse side effects, treatment
failure, absence of cost effective mono therapeutic
antihypertensive drugs in use and their serious adverse
side effects, herbal plants would have been important
and sustainable alternative sources of treatment for
high blood pressure [10,12].

Secondary
Hypertension (5-10%)

Figure 1:Types of Hypertension

Pathophysiology of hypertension

A subspecialty of medicine called pathophysiology
discusses how the body works in relation to illnesses
and ailments. The study of the pathophysiology of
hypertension aims to provide a mechanistic explanation
for the disease’s causes. Hypertension is a chronic
condition marked by elevated blood pressure. The two
main types of hypertension are essential (sometimes
called primary or idiopathic) and secondary. Essential
hypertension makes up about 90-95 percent of
hypertension. Some experts characterize essential
hypertension as having no known cause, while others
say it is brought on by eating too much salt and not

enough potassium. The term “secondary hypertension”
refers to hypertension that is brought on by an
underlying condition with a known cause, such as
chronic kidney disease, aortic or Kidney artery stenosis,
or endocrine problems including elevated levels of
aldosterone, cortisol, or catecholamine [13]. A key risk
factor for hypertensive heart disease, coronary artery
disease, and stroke, aneurysm of the aorta, peripheral
artery disease, and chronic kidney disease is persistent
hypertension. The two factors that determine arterial
pressure are cardiac output and peripheral resistance.
Heart rate and stroke volume together determine
cardiac output; stroke volume is influenced by the size
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of the wvascular compartment and myocardial
contractility. Functional and anatomical alterations in
tiny arteries and arterioles impact peripheral resistance
[14,15].

Genetics

Mendelian variants of high blood pressure can result
from single gene mutations; twelve genes have been
found to be responsible for these monogenic forms of
hypertension. Through modifications to kidney salt
processing, these mutations affect blood pressure.
Blood pressure within families is more similar than
between families, indicating a type of inheritance, and
this is not because of shared environmental factors. A
statistically significant relationship between blood
pressure and many chromosomal areas, including those
connected to familial combination hyperlipidemia, was
discovered using genetic analytic tools. These results
imply that there are several genetic loci with modest
effects on blood pressure in the overall population.
However, the overall rarity of recognizable single-gene
causes of hypertension is consistent with a complex
origin for essential hypertension [16,17].

Autonomic nervous system

Pressure, volume and chemoreceptor inputs from the
autonomic nervous system are crucial for maintaining
cardiovascular homeostasis. It accomplishes this via
controlling renal function, peripheral vasculature, and
cardiac output, which in turn affect vascular resistance,
fluid retention, and fluid retention. Hypertension is a
result of sympathetic nervous system over activity,
which raises blood pressure [18,19]. Modifications in
bar reflex and chemo reflex pathways at both the
peripheral and central levels have a role in the causes
of increased sympathetic nervous system activity in
hypertension. When arterial pressure is stabilized, the

peripheral resetting of arterial baroreceptors which
occurs in hypertensive individuals, returns to normal.
In addition, the aortic bar reflex is centrally reset in
hypertension individuals, which suppresses
sympathetic inhibition after aortic baroreceptor nerve
activity. Angiotensin II’s central action appears to be
mediated, at least in part, by this bar reflex resetting.
Reactive oxygen species and endothelin are additional
small-molecule mediators that inhibit baroreceptor
action and support an accentuated sympathetic drive in
hypertension. According to several researches,
hypertension patients react to norepinephrine injections
more vasoconstrictive than normotensive controls.
Furthermore, hypertension patients do not typically
respond to elevated levels of circulating norepinephrine
by down regulating the noradrenergic receptor; it is
thought that this aberrant response is inherited
genetically [20]. Stress exposure increases sympathetic
output, and persistent stress-induced vasoconstriction
may lead to vascular hypertrophy, which causes
progressively higher blood pressure and peripheral
resistance. Since they experience higher amounts of
stress from daily life, this may help to explain why
hypertension is more common in lower socioeconomic
groups. When exposed to laboratory stressors like cold
pressor testing and mental stress, which may
predispose a person to hypertension, they exhibit
heightened vasoconstrictor and sympathetic responses.
Particularly for young African Americans, this is true.
Exaggerated stress reactions could be a factor in this
group’s higher incidence of hypertension. By
electrically activating the baroreflex using a
pacemaker-like device, resistant hypertension can be
treated [20].

Table 1:List of herbal plant used in hypertension

S. COMMON | BOTANICAL NAME OR | PARTS MEDICINAL USED REFER
No. NAME FAMILY USED ENCES
1. Garlic Allium  sativum  Fam- | Bulbs It is a high blood pressure herb, | [21]
Liliaceae which is wuseful for heart by
stimulating blood circulation. It
used as a carminative, expectorant,
stimulant And disinfectant in the
treatment of pulmonary conditions.
2. Arjuna Terminalia arjuna Fam- | Stem bark | It is used as a cardiotonic. The drug | [22]
Combretaceae exhibits hypotensive action with
vasodilatation and decreased heart
Rate.
3. Sarpagandha | Rauwolfia Serpentina Root This | This herb has sedative and [23]
herb has antihypertension property.
sedative
and
antihyperte
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nsion
property.
4, Punarnava Boerhaavia diffusa Herb It is a excellent natural | [24,]
Fam-Nyctaginaceae diuretics(thus do lower blood
pressure)and heart tonic. It is useful
in treating obesity, improving
appetite jaundice and general fever.
5. Coriander Coriandrum sativum Fam- | Seed,Leaf | It is a good diuretic; it makes the | [25]
Umbelliferae kidneys perform their roles of
excertion better and thus lower high
blood pressure.
6. Ashwagand | Withania somnifera Fam- | Root and | It is a sedative, diuretic, good for | [26]
ha Solanaccac stem stress related hypertension.
7. Ginger Zingiber officinale Fam- | Dried Ginger aids to improve blood | [27]
Zingiberaceae scrapped circulation and relaxes muscles
or surrounding blood vessels thus used
unscrapped | to lessen blood pressure. Ginger is
rhizomes. | also a powerful digestive herb that
helps relieve uneasiness and nausea.
8. Gingko Gingko  biloba  Fam- | Dried Gingko biloba improves blood | [28]
Gingkoaceae leaves circulation and dilates arteries,
reducing blood pressure. Gingko
also aids in improving memory and
mental  alertness  because  of
increased blood flow to the brain.
9. Rauwolfia Rauwolfia serpentine Benth | Root It is used to treat mild essential | [29]
Fam-Apocyanceae hypertension and may be an
effective adjunct to the treatment of
more severe hypertension.
10. Neem Azadiracta indica Rhizome Hypertensive, Sedative, analgesic, | [30]
epilepsy.
11. Bach Sweet | Acorus Calamus Fam- | Rhizome Hypertensive, sedative, analgesic, | [31]
flag araceae epilepsy
12. Cardamom Elettaria cardamomum | Dried ripe | It is used as an aromatic, a | [32]
Maton  Var, minuscule | fruits carminative, and stimulant. It is also
Burkill Fam-Zingiberaceae a good flavouring agent and
antihypertensive properties.
13. Cinammon Cinnamomum zeylanicum | Bark Lower blood pressure, carminative, | [33]
Fam-Lauraceae stomachic, flavor, stimulant,
aromatic, antiseptic, astringent
14, Hawthorne Crataegus oxyacanthas Branches Regulates high and low blood | [34]
berries pressure, hypoglycemia and heart
disease.
15. Ginseng Panax ginseng Herbs It will lower high blood pressure, | [35]
but raise low blood pressure. It is
also taken to reduce the effects of
stress, improve performance boost
energy levels ,enhance memory.
16. Coleus Coleus forshkoli  Fam- | Root Vasodilator, Cardio stimulants, | [36]
Lamiaceae lowering blood pressure and intra-
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ocular pressure used in glaucoma.
17. Gotu Kola Centella Asiatica Fam- | Whole It is used for high blood pressure, | [37]
Appiaceae plant sentility, aging, and the help the
body protect itself against toxins.
18. Nutmeg Myristicafragrans Fam- | Seeds Lower blood pressure It is used as | [38]
Myristicaceae an aromatic, Carminative and
stimulants.
19. Onions Allium cepa Fam-Lillaceae | Bulbs Lower blood pressure [39]
20. Buchu Agathosma betulina Fam- | Leaves It is an effective diuretics and | [40]
Rutaceae antiinflammation.
21. Carrot Daucus  carota  Fam- | Root It has been used in traditional | [41]
Umbelliferae medicine to treat hypertension.

22 Hardy Fuchsia magellanica Fam- | Leaf Infusion of the leaf extract reduced | [42]
fuchsia, Onagraceae body temperature acts as a diuretics
Chiko,Tilco and lower blood pressure.

23. Soybeen Glycine max Fam- | Seeds It has been found to effective as | [43]

Fabaceae hypotensive agents.
24, Mistletoe Viscumalbum Fam- | Leaves The crude extract produced a | [44,45]
Santalaceae significant decrease in BP i.e. 11.28,
23.98,18.80% in the normotensive
occluded hypertension and sham-
induced Hypertensive treated sub
groups.
25. Curry leaves | Murraya koenigii Fam- | Leaves Curry laves is found to be effective | [46]
Rutaceae as antioxidant, antidiabetic,
antibacterial, antihypertensive.
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