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One of the most widespread non-communicable diseases of the 
world and a significant risk factor for cardiovascular diseases, 
stroke, kidney failure, and early death is hypertension, or so-
called high blood pressure. Clinically, it is diagnosed when systolic 
blood pressure (SBP) chronically remains above 140 mmHg and/or 
when diastolic blood pressure (DBP) is about 90 mmHg or higher. 
It is a problem of almost 1.3 billion adults globally, and a 
substantial proportion of those patients live in low- and middle-
income countries (LMICs), where health care services are rather 
scarce (1). This is maybe because despite the presence of several 
synthetic antihypertensive agents, e.g., beta blockers, calcium 
channel blockers, ACE inhibitors, and diuretics, blood pressure is 
still not under control in the general population. Only 21 percent 
of the diagnosed patients control their blood pressure according 
to the WHO. The non-adherence to treatments has been 
associated with negative impacts like dizziness, fatigue, 
imbalance of electrolytes, and drug interaction, especially in the 
elderly who have many comorbidities(Baharvand-Ahmadi et al., 
2016). Such constraints have given rise to the increased interest 
in complementary and alternative treatment, especially in the use 
of medicinal plants. Most of the time, herbal medicines have been 

thought of being safer, accessible, and even less expensive as 
compared to drug-induced medicines. Modern medicine systems 
like Ayurveda, Traditional Chinese Medicine (TCM), and Persian 
Medicine have focused extensively on using plant products in 
cardiovascular health, that is, hypertension(Goorani et al., 2025). 
WHO estimates reveal that about 75-80 percent of the world 
population depends on herbal medicine in case of their first-line 
healthcare requirements. The medical plants are a good source of 
bioactive compounds that are therapeutically significant. Various 
plants have been reported to have vasodilatory, diuretic, ACE 
inhibitors, calcium channel blockers, and antioxidant effects, 
which, in the case of hypertension, are consistent with the current 
pharmacological aims(Mills et al., 2020). There are abundant 
antihypertensive plants that have been identified in 
ethnobotanical inquiries used by varied cultures. In India, Iran, 
and West Africa, typical plants would be Allium sativum (garlic), 
Hibiscus sabdariffa, Tribulus terrestris, Crataegus spp., and 
Rauwolfia serpentina. They are made in decoctions, in infusions, 
or in powder and are commonly prescribed according to individual 
constitution and symptoms(Jin et al., 2024). Some of the 
identified compounds that have shown pharmacological activities 
in these plants include flavonoids, alkaloids, tannins, terpenoids, 
and saponins.  

INTRODUCTION 

 

KEYWORDS 
Antihypertensive action, 
Phytotherapy, Vasodilation, 
ACE inhibition, Herbal 
medicine, medicinal plants, 
pharmacognosy 
 
Received on: 

04-06-2025 

Accepted on: 

02-07-2025 

Published on: 

11-08-2025 

ABSTRACT 
 

Hypertension, being one of the major health issues in the world is not well controlled despite many pharmacological 

interventions because of side effects, cost, and poor compliance. The use of medicinal plants is known as phytotherapy and 

this has again become a subject of concern as far as the complementary and alternative methods of treatment of high blood 

pressure is concerned. This pharmacognostic review brings to the ethnomedical significance, bioactive constituents and the 

mechanism of different antihypertensive medicinal plants. Most of these plants have vasodilatory, diuretic, ACE-inhibitory, 

calcium blockers and antioxidant properties, which reflect the current areas of focus in pharmacology. Such plants have been 

used in the tradition of Ayurvedic, Traditional Chinese Medicine, and Persian Medicine systems in the treatment of 

hypertension. As Phyto therapeutic agents continue to have increased scientific evidence in their efficiency and safety, they 

portray great cost-effective, beneficial prospects in the enhancement of effective hypertension treatment worldwide as an 

accompaniment to conventional treatment. 
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The pharmacological activities include their behaviour as reducing 
oxidative agents, a vasorelaxant, and activity on the renin-
angiotensin-aldosterone system (RAAS)(Han et al., 2021). The 
Preclinical studies have confirmed that plant-derived compounds 
can significantly reduce blood pressure in animal models, with 
some even progressing to human trials(Burnier, 2019). In Persian 
traditional medicine views hypertension is viewed as a 
multifactorial disorder due to the humoral imbalances, errors in 
lifestyle, and vascular inflexibility. The choice of individual plants 
in herbal formulations is based on syndromic manifestations, e.g., 
fire syndrome or fluid retention syndrome, where the ultimate 
effect of the combination of plants is to achieve internal balance 
by diuresis, lowering of nervous tension, or restoration of 
endothelial activity(Kamyab et al., 2021). Additionally, new 

studies of Chinese herbal medicine have also shown that some 
herbal products decrease the oxidative stress of hypertensive 
patients by elevating the antioxidant enzymes and decreasing the 
reactive oxygen species (ROS). It concurs with the general 
therapeutic hypothesis that herbal drugs are capable of protecting 
the end organs as they help in controlling blood pressure(Traore 
et al., 2022). Considering the growing international increase in 
the prevalence of hypertension, the side effects and the cost 
burden of conventional treatment, and the rising scientific 
confirmation of healing plants, it is timely to reevaluate the place 
of phytotherapy in the contemporary treatment of hypertension. 
The aim of this review is to discuss pharmacognostic aspects, 
ethnomedical importance, and the mechanism of medicinal plants 
in the management of hypertension 

 
                            Fig.1: Symptoms of hypertension                        

2. PATHOPHYSIOLOGY OF HYPERTENSION 
Hypertension is a complex systemic cardiovascular disease, the 
main risk factor of stroke, myocardial infarction, renal illness, and 
heart failure, which is associated with constantly high blood 
pressure in arteries. Pathogenesis occurs in hypertension and 
includes many closely connected mechanisms, influenced by the 
vascular resistance, cardiac output, renal function, and 
neurohormonal regulations(10). 
2.1 Sympathetic Nervous System Overactivity 
The sympathetic nervous system (SNS) is an essential part of the 
short-term and long-term blood-pressure control in the 
modulation of the heart-rate frequency, vascular tone, and 
sodium processing in the kidney(11). Chronic excess SNS activity 
is a factor that helps the condition develop in the presence of 
hypertension in the individual. This prolonged stimulating effect 
on the sympathetic nervous system causes a rise in the resistance 
created by peripheral vasculature because of a prolonged 
vasoconstrictive effect, elevated secretion of renin by 
juxtaglomerular cells, the activation of the renin-angiotensin-
aldosterone system (RAAS), and an impaired responsiveness of the 

baroreceptors to compensate for the changes in blood pressure. 
Moreover, SNS is overstimulated because of the age-related 
changes. High levels of production of reactive oxygen species 
(ROS) and inflammation in discrete areas of the central nervous 
system, including the paraventricular nucleus (PVN) and the 
rostral ventrolateral medulla (RVLM), have been demonstrated to 
increase sympathetic outflow. This increases the activity of the 
neurons, leading to sustained elevation of blood pressure in the 
long term(Hirooka, n.d.). 
2.2 Dysregulation of the Renin-Angiotensin-Aldosterone System 
(RAAS) 
Renin-angiotensin-aldosterone system (RAAS) is one of the most 
important cascades of hormones that is involved in the 
maintenance of fluid-electrolyte balance and the control of the 
vascular tone. Angiotensin II (Ang II), in the event of hypertension, 
consists of the actions executed mostly via angiotensin type 1 
(AT1) receptors, which involve vasoconstriction, stimulating 
secretion of aldosterone, and sodium retention(13). Also, Ang II 
plays a part in vascular hypertrophy, oxidative stress, and tissue 
fibrosis. In aging, despite the potential down-regulation of the 
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overall activity of the RAAS system, the local (tissue-specific) 
RAAS activity goes up and, thus, contributes to the development 
of a hypertension pathology to a further degree. Also, an 
impairment of the protective ACE2/Ang (17) receptor axis, which 
ultimately opposes the detrimental impacts of the conventional 
ACE/Ang II/AT1R pathway, is frequently reported. This mismatch 
results in a continued vasoconstriction and the eventual damage 
to target organs(14,15). 
2.3 Oxidative Stress and Inflammatory Pathways 
Oxidative stress describes the resulting imbalance in the ratio 
between the endogenous formation of reactive oxygen species 
(ROS) to poor antioxidant defence. Oxidative stress is considered 
to be the key factor in the pathology of high blood pressure(16). 
NADPH oxidase is activated by angiotensin II (Ang II), which results 
in overproduction of ROS. These ROS oxidize nitric oxide (NO), an 
important endothelium-derived vasodilator, to give rise to 
impaired vasodilation and endothelial dysfunction. Also, ROS 
stimulates the redox-sensitive transcription factors like nuclear 
factor-kappa B (NF-kB) that induce expression of pro-
inflammatory cytokines, such as tumour necrosis factor-alpha 
(TNF-alpha) and interleukin-6 (IL-6)(17). This process of pro-
inflammatory environment has a role to play in vascular injury and 
remodelling. Redox-sensitive signalling cascade also contributes 
to arterial stiffening, ongoing vasoconstriction, and target-organ 
damage, especially the heart, the brain, and the kidneys(Gallo et 
al., 2022). 
2.4 Endothelial Dysfunction 
The endothelium is of great importance to the regulation of the 
vascular tone and the avoidance of thrombosis and inflammation. 
In hypertension, endothelial dysfunction also acquires the status 
of one of the causes of the disease progression. Extensive 
inhibition occurs in the synthesis of vasodilators (like nitric oxide 
(NO) and prostacyclin), and there is a severe increase in the 
expression of potent vasoconstrictors (such as endothelin-1). This 
cannot be balanced, leading to prolonged vasoconstriction and 
increased vascular resistance. Moreover, changes in vasculature 
have been observed in terms of structural alterations, including 
thickening of the arterial wall and a decrease in vascular 
compliance, which further increases stiffness of the vascular 

system. These alterations, along with disturbed shear stress, high 
reactive oxygen species (ROS) concentrations, as well as pro-
inflammatory cytokine expression, lead to a dysfunctional 
endothelial phenotype. The outcome becomes a prothrombotic 
and pro-inflammatory vascular environment, which heightens 
target organ damage and cardiovascular risks(19). 
2.5 Renal Dysfunction and Salt Sensitivity 
The long-term blood pressure is mainly controlled by the kidneys 
because of their effects on fluid and electrolyte balance. 
Hypertension involves various renal processes, which cause an 
increase in blood pressure. Diminished glomerular filtration rate 
(GFR) interrupts the excretion of sodium, and an enhanced 
resistance to renal vascular resistance additionally constrains the 
pressurized sodium discharge. There is also stimulation of the 
intrarenal renin-angiotensin-aldosterone system (RAAS) to 
increase tubular sodium reabsorption that facilitates expanded 
volume. These kidney changes also create volume overload and 
the development of salt-sensitive hypertension, especially in 
older people and in obese people. Reduced Klotho activity as a 
result of aging is also related to decreases in vascular health. 
Lower activity of Klotho leads to poor sodium excretion, renal 
dysfunction, and vascular dysfunction that serve to worsen high 
blood pressure[20]. 
2.6 Aging and Vascular Stiffness 
Aging is the greatest among the non-modifiable risk factors of 
hypertension. The aging of vascular tissue manifests itself in 
structural and functional alterations of the arterial wall, the 
weakening of the elastic fibres, and the proliferation of the 
collagen fibres, which all result in an increased stiffness in the 
arterial wall. The change causes high pulse wave velocity and an 
early reaction that causes high systolic pressure. Isolated systolic 
hypertension (ISH), as one of the most representative occurrences 
of the vascular aging condition, is especially prevalent among the 
elderly. Repeated mechanical stress as a product of lifelong 
heartbeat is suggested, as well as oxidative injury and chronic 
inflammation. Moreover, reduced baroreflex sensitivity and 
ventricular-arterial coupling are typical with age due to increased 
difficulties in managing blood pressure with age[21]. 

 

 
                                    Fig.2 Pathophysiology of Hypertension 

3. Limitations of Current Antihypertensive Drugs 
The prevalence of uncontrolled hypertension all over the world is 
high, even though a great number of antihypertensive drugs are 

available. The current pharmacological treatment has several 
limitations, which are the side effects of drugs, cost and 
availability challenges, and resistance to treatment or lack of 
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patient adherence. These restrictions are particularly severe in 
the low-resource and aging populations, where management of 
hypertension remains a great challenge to the common 
person[22]. 
3.1 Side Effects and Tolerability 
The antihypertensive drugs have a wide difference in tolerability, 
taking into consideration the class of drugs and also individuals. 
Most frequently used agents, such as 0-blockers, ACE inhibitors, 
diuretics, and calcium channel antagonists, are linked with 
negative effects. These can be fatigue, electrolyte imbalance, 
metabolic imbalance, sexual dysfunction, or cough, which has the 
effect of limiting the long-term adherence to the treatment and 
poor long-term control[23]. 
Moreover, many of the available antihypertensive drugs were 
created empirically on a clinical level instead of focusing on 
location and specificity. Consequently, although there are several 
classes of drugs available, patients tend to discontinue and 
alternate treatments based on side effects of drugs or drug-drug 
interactions[24]. 
3.2 Cost and Accessibility 
The cost of antihypertensive drugs is one of the main obstacles to 
the successful treatment of high blood pressure, especially in low- 
and medium-income states. A cost analysis of global access to 
treatment concluded that most developing nations are unable to 
afford the implementation of the same pharmacological regimens 
as the high-income countries use. The newer or combination 
therapies may not be affordable to the poor, who may manage 
only the older and cheaper thiazide or the ACE inhibitors. Poor 
access to quality healthcare services and unavailability of 
infrastructural support to health systems, especially in the sub-
Saharan Africa region and certain parts of Asia, further 

compromise the identification and management of hypertension 
(Seedat, n.d.). The cost of treating hypertension is also high in 
the richer countries. Examples of this include the fact that in the 
United States, antihypertensive drugs cover a large part of the 
cost of hypertension treatment, which is pegged at 733 dollars a 
year, per capita (Park et al., 2017). 
3.3 Drug Resistance and Poor Compliance 
An increasing clinical issue is hypertension that is resistant to 
treatment, with a reduction in blood pressure measures occurring 
in the presence of at least three antihypertensive medical 
products, one being a diuretic. Researchers hold that its 
prevalence in hypertensive patients who receive treatment ranges 
between 5% and 30% of the population(Sarafidis & Bakris, 2008). 
Obesity and high amounts of salt consumption are factors that 
increase resistance, along with more signs of sympathetic influx 
and overactivity of the renin-angiotensin-aldosterone system 
(RAAS). Treatment adherence Nonadherence with treatment, 
because of the presence of side effects, the complexity of the 
regimen, or the cost of treatment, can lead to apparent resistant 
hypertension, which can be indistinguishable from compliance 
with adequate pharmacologic intensity. This is important in 
drawing a line between them to know how to relate to them in 
terms of management(Faconti et al., 2025).  Moreover, based on 
the results of large cohort studies including the Atherosclerosis 
Risk In Communities (ARIC) study, it has been established that 
people who have resistant hypertension have a high probability of 
cardiovascular events, including myocardial infarction, heart 
failure, and even stroke. These risks occur irrespective of whether 
there is use of older or newer blood pressure target 
settings(Wijkman et al., 2021)  

Table 1: Conventional Antihypertensive Drug Therapy 

S. No Drug Class Example Drugs Mechanism of 
Action 

Indications 

Adverse Effects 

 

Reference 

1. 
 

Thiazide 
Diuretics  

Hydrochlorothiazide, 
Chlorthalidone  

Inhibit sodium and 
chloride 
reabsorption in the 
distal convoluted 
tubule, leading to 
decreased plasma 
volume and 
reduced peripheral 
resistance. 

First-line treatment in 
most patients, 
including the elderly 

Hyperglycaemia, 
increased uric acid  

(Patel & 
Preuss, 
2025) 

2. Loop diuretics  Furosemide, Torsemide  Block the Na + /K + 
/2Cl - common 
transporter in the 
thick portion of the 
loop of Henle, 
resulting in a 
powerful diuretic 
and a decrease in 
volume.  

Can be a useful agent 
in renal impairment 
and fluid overload  

Hypokalaemia, 
ototoxicity, 
dehydration  

(Sica et al., 
2011) 

3. Potassium-
sparing 
Diuretics  

Amiloride, 
Triamterene  

The epithelial 
sodium channels 
(ENaC) get blocked 
in the distal 
nephron, causing 
sodium excretion 
while retaining 
potassium  

It prevents diuretic-
induced 
hypokalaemia  

Hyperkalaemia, nausea, 
dizziness  

(Chapman 
et al., 
2007; 
Williams et 
al., 2015) 

4. Aldosterone 
Antagonists  

Spironolactone, 
Eplerenone  

It inhibits 
aldosterone binding 
at the 
mineralocorticoid 
receptor, transfer 
natriuresis and 
potassium 
retention.  

Heart failure, 
hyperaldosteronism  

Hyperkalaemia, 
gynecomastia 
(spironolactone)  

(Khosla et 
al., 2009) 
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5. Calcium Channel 
Blockers  

Amlodipine, Nifedipine  L-type calcium 
channels get 
inhibited in 
vascular smooth 
muscle, causing 
vasodilation and a 
reduction in 
peripheral 
resistance  

First-line treatment in 
black and elderly 
populations  

Headache, edema, 
flushing  

(McKeever 
et al., 
2025) 

6. Beta blockers  Atenolol, Metoprolol, 
Propranolol  

Inhibit beta 1-
adrenergic 
receptors in the 
heart, reducing 
heart rate and 
contractility, and 
also reducing renin 
release.  

 Heart Failure, high 
blood pressure 

Hypertension, heart 
failure  

(Khan & 
McAlister, 
2006) 

4. PHYTOTHERAPEUTIC MEDICINAL PLNATS IN 
HYPERTENSION MANAGEMENT 

Hypertension is an extremely widespread lifestyle-based ailment 
infecting millions of human beings globally. It causes a lot of 
severe complications such as heart attack, stroke, and kidney 
damage. It has several modes or treatments, which are more or 
less divided into allopathic (modern medicine) and 
ayurvedic/natural types of treatment (such as 
herbal/phytotherapy). Each of them has strengths and 
weaknesses. The most common method in the entire world is the 
Allopathic one. It includes synthetic medications such as ACE 
inhibitors, beta blockers, diuretics, and calcium blockers. These 
drugs directly work on the physiological systems to maintain the 
blood pressure by slowing down the heartbeat, dilating the 
vessels, or eliminating excess body fluid. As an illustration, such 
pills as captopril have proven efficient in reducing blood pressure 
and enhancing cardiovascular status. However, as well, Allopathic 
medications appear to have side effects, such as an electrolyte 
imbalance, fatigue, dizziness, or sexual dysfunction(Chou, n.d.) 
Ayurvedic and natural therapies, on the contrary, pay more 
attention to long-term body equilibrium. They involve the use of 
plant extracts and natural products that normally work on an 
antioxidant or a vasodilator, or a diuretic effect. They are more 
natural solutions that also assist in controlling related conditions 
such as stress, digestion, and cholesterol. To illustrate, a study 
that compared the olive leaf extract directly with the current 

medication, captopril, had virtually the same results, as it 
reduced blood pressure in patients with stage-1 hypertension. 
Interestingly enough, there was also an improvement in lipid 
profile (cholesterol levels) by olive leaf extract, and this could be 
a possible added advantage to its natural treatment(Susalit et al., 
2011) 
The antihypertensive abilities of natural products such as 
alkaloids, flavonoids, and terpenes present in herb plants have 
been demonstrated by acting through mechanisms such as venous 
calcium blocking mechanisms, enhancement of nitric oxide, and 
blockage of alpha-receptors. Part of them is rhynchophylline, 
dicentrine, and oleuropein(Bai et al., 2015) 
Further, other plants such as Vitex cienkowskii demonstrated high 
antihypertensive activity among rats due to vasorelaxation and 
antioxidant properties, thereby being indicative in African 
traditional medicine systems (Metchi Donfack et al., 2021). 
Likewise, the ayurvedic medicine pays greater attention to the 
body constitution (prakriti), diet, detoxification treatments, and 
herbal medication.   
But herbal medication also has its setbacks, such as a lack of 
standard dosage, the possibility of adulteration or contamination, 
and slow rates of occurrence as compared to synthetic ones. There 
are risks of some herbs reacting with allopathic medicines, too, 
hence the safety assessment is highly essential. It is, however, 
regarded as safer, but can elevate to a state of toxicity in small 
cases due to improper or unregulated use (Balkrishna et al., 2024) 

Table 2: Plant-Derived Agents  for Hypertension Management: Mechanism and Botanical Source 

S. 
No 

Scientific 
Name 

Family Plant Part  
Used 

Mechanism/Effect Reference 

1 Allium sativum  Amaryllidaceae  Bulb  ACE inhibition,  
vasodilation  

(Reinhart et al., 
2008) 

2 Persea  
americana  

Lauraceae  Leaves,  
Seeds  

Antioxidant, lipid-lowering  (Gbolade, 2012) 

3 Acalypha  
godseffiana  

Euphorbiaceae  Leaves  Hypotensive activity  
(ethnobotanical)  

(Ikewuchi et al., 
2011) 

4 Zingiber  
officinale  

Zingiberaceae  Rhizome  Anti-inflammatory,  
Vasodilator  

(Nicoll & 
Henein, 2009) 

5 Sida acuta  Malvaceae  Whole  
Plant  

Antioxidant, hypotensive  (Karou et al., 
2006) 

6 Rauwolfia  
vomitoria  

Apocynaceae  Roots  Adrenergic neuron  
Inhibitor (reserpine content)  

(Al Disi et al., 
2016) 

7 Moringa oleifera  Moringaceae  Leaves,  
Seeds  

Antioxidant, vasorelaxant  
  

(Aumeeruddy & 
Mahomoodally, 
2020) 

8 Cymbopogon  
citratus  

Poaceae  Leaves  Diuretic, vasodilatory  (Bekoe et al., 
2017) 
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9 Bambusa  
vulgaris  

Poaceae  Leaves  Antioxidant, diuretic  
  

(Aumeeruddy & 
Mahomoodally, 
2020) 

10 Olea europea  Oleaceae  Leaves  Antioxidant, vasodilator  (Susalit et al., 
2011) 

11 Annona muricata  Annonaceae  Leaves,  
Roots  

Diuretics, sedatives  (Moradi et al., 
n.d.) 

12 Catharanthus  
roseus  

Apocynaceae  Leaves  Alkaloids, hypotensive  (Moradi et al., 
n.d.) 

13 Berberis vulgaris  Berberidaceae  Fruits  ACE inhibition,  
hypotensive  

(Moradi et al., 
n.d.) 

14 Ziziphus spina-christ Rhamnaceae Leaves 
Bark 

Vasorelaxant (Asadi-Samani 
et al., 2017) 

15 Crataegus spp.  Rosaceae  Berries,  
Flowers  

ACE inhibition, cardiac  
Tonic  

(Brixius et al., 
2006) 

16 Hibiscus sabdariffa  Malvaceae  Calyces  Diuretic, ACE inhibition  (Aloufi et al., 
2022) 

17 Nigella sativa  Ranunculaceae   Seeds  Antioxidant, ACE  
Inhibition, No  
enhancement  

(Jaarin et al., 
2015) 

18 Apium   
graveolens  

Apiaceae  Whole plant  Diuretic, catecholamine  
Suppression  

(Siska et al., 
2018) 

19 Ajwain (Carum 
copticum)  

Apiaceae  Seeds  Calcium channel blocker  (Boskabady et 
al., 2014) 

20 Passiflora edulis  Passifloraceae  Leaves,  
Fruit  

Mild sedative, hypotensive  (Falzon & 
Balabanova, 
2017) 

21 Achillea  
wilhelmsii  

Asteraceae  Aerial   
parts  

Vasorelaxant  (Rawat et al., 
2016) 

22 Panax  
guinguefolius  

Araliaceae  Root  Reduces vascular  
Resistance  

(Priyanka 
Baramati et al., 
n.d.) 

23 Anethum  
graveolens  

Apiaceae  Leaves  Diuretic, antioxidant  (Priyanka 
Baramati et al., 
n.d.) 

24 Vitex cinekowskii  Verbenaceae  Stem Bark  Antioxidant, vasorelaxant  (Metchi Donfack 
et al., 2021) 

25 Clerodendron 
trichotomum  

Lamiaceae  
  

Stem  ACE inhibitor, Antihypertensive  (Kang et al., 
2003) 

26 Tanacetum vulgare  Asteraceae  Leaves  NO production enhancer, Vaso relaxing  (Lahlou et al., 
2008) 

Hypertension is one of the most critical health problems 
in the world, and nowadays, treatments with drugs have 
certain limitations related to side effects, overpricing, 
and low adherence. The resultant effect of this has been 
the increased interest in medicinal plants as safer, readily 
procurable, and effective medicines. Most plants have 
these properties, including Allium sativum, Rauwolfia 
vomitoria, and Hibiscus sabdariffa, that demonstrate 
antihypertensive characteristics via effects such as 
Alkaline conversion enzyme (ACE) inhibition, vasodilation, 
and antioxidants. These remedies have been in use in the 
traditional medicine system and are being increasingly 
supported by modern studies as to the fallings of these 
medicines. Phytotherapy has a promising and major role 
to play in the management of hypertension, with 

additional research and validation, more so in low-
resource contexts.  

  
 

• Al Disi, S. S., Anwar, M. A., & Eid, A. H. (2016). Anti-
hypertensive herbs and their mechanisms of action: Part 
I. In Frontiers in Pharmacology (Vol. 6, Issue JAN). 
Frontiers Media S.A. 
https://doi.org/10.3389/fphar.2015.00323 

• Aloufi, B. H., Atwan, M. A., & Alshammari, A. M. (2022). 
Treatment of Hypertension by Using Natural Herbs and 
their Mechanism of Action. Journal of Biochemical 
Technology, 13(2), 19–28. 
https://doi.org/10.51847/wx7mN3flrC 

• Asadi-Samani, M., Moradi, M. T., Mahmoodnia, L., Alaei, 
S., Asadi-Samani, F., & Luther, T. (2017). Traditional uses 
of medicinal plants to prevent and treat diabetes; an 

CONCLUSION 

REFERENCES 



 
324 

updated review of ethnobotanical studies in Iran. In 
Journal of Nephropathology (Vol. 6, Issue 3, pp. 118–125). 
Society of Diabetic Nephropathy Prevention. 
https://doi.org/10.15171/jnp.2017.20 

• Aumeeruddy, M. Z., & Mahomoodally, M. F. (2020). 
Traditional herbal therapies for hypertension: A 
systematic review of global ethnobotanical field studies. 
In South African Journal of Botany (Vol. 135, pp. 451–464). 
Elsevier B.V. https://doi.org/10.1016/j.sajb.2020.09.008 

• Baharvand-Ahmadi, B., Bahmani, M., Tajeddini, P., 
Rafieian-Kopaei, M., & Naghdi, N. (2016). An 
ethnobotanical study of medicinal plants administered for 
the treatment of hypertension. Journal of Renal Injury 
Prevention, 5(3), 123–128. 
https://doi.org/10.15171/jrip.2016.26 

• Bai, R. R., Wu, X. M., & Xu, J. Y. (2015). Current natural 
products with antihypertensive activity. Chinese Journal 
of Natural Medicines , 13(10), 721–729. 
https://doi.org/10.1016/S1875-5364(15)30072-8 

• Balkrishna, A., Sharma, N., Srivastava, D., Kukreti, A., 
Srivastava, S., & Arya, V. (2024). Exploring the Safety, 
Efficacy, and Bioactivity of Herbal Medicines: Bridging 
Traditional Wisdom and Modern Science in Healthcare. 
Future Integrative Medicine, 3(1), 35–49. 
https://doi.org/10.14218/fim.2023.00086 

• Beevers, G., Lip, G. Y. H., & O’brien, E. (n.d.). The 
pathophysiology of hypertension. www.bmjbooks.com 

• Bekoe, E., Kretchy, I., Sarkodie, J., Okraku, A., Sasu, C., 
Adjei, D., & Twumasi, M. (2017). Ethnomedicinal Survey 
of Plants Used for the Management of Hypertension Sold 
in the Makola Market, Accra, Ghana. European Journal of 
Medicinal Plants, 19(3), 1–9. 
https://doi.org/10.9734/ejmp/2017/32342 

• Boskabady, M. H., Alitaneh, S., & Alavinezhad, A. (2014). 
Carum copticum L.: A herbal medicine with various 
pharmacological effects. In BioMed Research 
International (Vol. 2014). Hindawi Publishing Corporation. 
https://doi.org/10.1155/2014/569087 

• Botdorf, J., Chaudhary, K., & Whaley-Connell, A. (2011). 
Hypertension in Cardiovascular and Kidney Disease. 
Cardiorenal Medicine, 1(3), 183–192. 
https://doi.org/10.1159/000329927 

• Brixius, K., Willms, S., Napp, A., Tossios, P., Ladage, D., 
Bloch, W., Mehlhorn, U., & Schwinger, R. H. G. (2006). 
Crataegus special extract WS® 1442 induces an 
endothelium-dependent, NO-mediated vasorelaxation via 
eNOS-phosphorylation at serine 1177. Cardiovascular 
Drugs and Therapy, 20(3), 177–184. 
https://doi.org/10.1007/s10557-006-8723-7 

• Burnier, M. (2019). Treatment of hypertension in the 
elderly in 2017/2018 - what’s new? In Expert Opinion on 
Pharmacotherapy (Vol. 20, Issue 15, pp. 1869–1877). 
Taylor and Francis Ltd. 
https://doi.org/10.1080/14656566.2019.1638911 

• Chapman, N., Dobson, J., Wilson, S., Dahlöf, B., Sever, P. 
S., Wedel, H., & Poulter, N. R. (2007). Effect of 
spironolactone on blood pressure in subjects with 
resistant hypertension. Hypertension, 49(4), 839–845. 
https://doi.org/10.1161/01.HYP.0000259805.18468.8c 

• Chen, F. Y., Lee, C. W., Chen, Y. J., Lin, Y. H., Yeh, C. F., 
Lin, C. C., & Cheng, H. M. (2025). Pathophysiology and 
blood pressure measurements of hypertension in the 
elderly. In Journal of the Formosan Medical Association. 
Elsevier B.V. https://doi.org/10.1016/j.jfma.2025.03.027 

• Chou, C. M. (n.d.). EVALUATION AND TREATMENT OF 
HYPERTENSION RHEUMATIC DISEASE CLINICS OF NORTH 
AMERICA. 

• Endemann, D. H., & Schiffrin, E. L. (2004). Endothelial 
dysfunction. In Journal of the American Society of 
Nephrology (Vol. 15, Issue 8, pp. 1983–1992). Lippincott 
Williams and Wilkins. 
https://doi.org/10.1097/01.ASN.0000132474.50966.DA 

• Faconti, L., George, J., Partridge, S., Maniero, C., 
Sathyanarayanan, A., Kulkarni, S., Kapil, V., Petrosino, A., 
Lewis, P., McCormack, T., Poulter, N. R., Heagerty, A., & 

Wilkinson, I. B. (2025). Investigation and management of 
resistant hypertension: British and Irish Hypertension 
Society position statement. Journal of Human 
Hypertension, 39(1), 1–14. 
https://doi.org/10.1038/s41371-024-00983-6 

• Falzon, C. C., & Balabanova, A. (2017). Phytotherapy: An 
Introduction to Herbal Medicine. In Primary Care - Clinics 
in Office Practice (Vol. 44, Issue 2, pp. 217–227). W.B. 
Saunders. https://doi.org/10.1016/j.pop.2017.02.001 

• Feig, P. U., Roy, S., & Cody, R. J. (2010). Antihypertensive 
drug development: Current challenges and future 
opportunities. In Journal of the American Society of 
Hypertension (Vol. 4, Issue 4, pp. 163–173). Elsevier 
Ireland Ltd. https://doi.org/10.1016/j.jash.2010.04.003 

• Frame, A. A., & Wainford, R. D. (2018). Mechanisms of 
altered renal sodium handling in age-related 
hypertension. Am J Physiol Renal Physiol, 315, 1–6. 
https://doi.org/10.1152/ajprenal.00594.2017.-The 

• Gallo, G., Volpe, M., & Savoia, C. (2022). Endothelial 
Dysfunction in Hypertension: Current Concepts and 
Clinical Implications. In Frontiers in Medicine (Vol. 8). 
Frontiers Media S.A. 
https://doi.org/10.3389/fmed.2021.798958 

• Gbolade, A. (2012). Ethnobotanical study of plants used in 
treating hypertension in Edo State of Nigeria. Journal of 
Ethnopharmacology, 144(1), 1–10. 
https://doi.org/10.1016/j.jep.2012.07.018 

• Godo, S., Sawada, A., Saito, H., Ikeda, S., Enkhjargal, B., 
Suzuki, K., Tanaka, S., & Shimokawa, H. (2016). Disruption 
of Physiological Balance between Nitric Oxide and 
Endothelium-Dependent Hyperpolarization Impairs 
Cardiovascular Homeostasis in Mice. Arteriosclerosis, 
Thrombosis, and Vascular Biology, 36(1), 97–107. 
https://doi.org/10.1161/ATVBAHA.115.306499 

• Goorani, S., Zangene, S., & Imig, J. D. (2025). 
Hypertension: A Continuing Public Healthcare Issue. In 
International Journal of Molecular Sciences (Vol. 26, Issue 
1). Multidisciplinary Digital Publishing Institute (MDPI). 
https://doi.org/10.3390/ijms26010123 

• Grassi, G., & Ram, V. S. (2016). Evidence for a critical role 
of the sympathetic nervous system in hypertension. In 
Journal of the American Society of Hypertension (Vol. 10, 
Issue 5, pp. 457–466). Elsevier Ireland Ltd. 
https://doi.org/10.1016/j.jash.2016.02.015 

• Han, X., Liu, X., Zhong, F., Wang, Y., & Zhang, Q. (2021). 
Comparison of efficacy and safety of complementary and 
alternative therapies for essential hypertension with 
anxiety or depression disorder. PLoS ONE, 16(7 July). 
https://doi.org/10.1371/journal.pone.0254699 

• Hirooka, Y. (n.d.). Sympathetic Activation in 
Hypertension: Importance of the Central Nervous System. 
https://doi.org/10.1093/ajh/hpaa074/5831242 

• Ikewuchi, J. C., Onyeike, E. N., Uwakwe, A. A., & 
Ikewuchi, C. C. (2011). Effect of aqueous extract of the 
leaves of Acalypha wilkesiana “Godseffiana” Muell Arg 
(Euphorbiaceae) on the hematology, plasma biochemistry 
and ocular indices of oxidative stress in alloxan induced 
diabetic rats. Journal of Ethnopharmacology, 137(3), 
1415–1424. https://doi.org/10.1016/j.jep.2011.08.015 

• Jaarin, K., Foong, W. D., Yeoh, M. H., Kamarul, Z. Y. N., 
Qodriyah, H. M. S., Azman, A., Zuhair, J. S. F., Juliana, A. 
H., & Kamisah, Y. (2015). Mechanisms of the 
antihypertensive effects of Nigella sativa oil in L-NAME-
induced hypertensive rats. Clinics, 70(11), 751–757. 
https://doi.org/10.6061/clinics/2015(11)07 

• Jin, Z., Lan, Y., Li, J., Wang, P., & Xiong, X. (2024). The 
role of Chinese herbal medicine in the regulation of 
oxidative stress in treating hypertension: from 
therapeutics to mechanisms. In Chinese Medicine (United 
Kingdom) (Vol. 19, Issue 1). BioMed Central Ltd. 
https://doi.org/10.1186/s13020-024-01022-9 

• Kamyab, R., Namdar, H., Torbati, M., Ghojazadeh, M., 
Araj-Khodaei, M., & Fazljou, S. M. B. (2021). Medicinal 
plants in the treatment of hypertension: A review. In 
Advanced Pharmaceutical Bulletin (Vol. 11, Issue 4, pp. 



 
325 

601–617). Tabriz University of Medical Sciences. 
https://doi.org/10.34172/APB.2021.090 

• Kang, D. G., Lee, Y. S., Kim, H. J., Lee, Y. M., & Lee, H. 
S. (2003). Angiotensin converting enzyme inhibitory 
phenylpropanoid glycosides from Clerodendron 
trichotomum. Journal of Ethnopharmacology, 89(1), 151–
154. https://doi.org/10.1016/S0378-8741(03)00274-5 

• Karou, D., Savadogo, A., Canini, A., Yameogo, S., 
Montesano, C., Simpore, J., Colizzi, V., & Traore, A. S. 
(2006). Antibacterial activity of alkaloids from Sida acuta. 
African Journal of Biotechnology, 5(2), 195–200. 
http://www.academicjournals.org/AJB 

• Khan, N., & McAlister, F. A. (2006). Re-examining the 
efficacy of β-blockers for the treatment of hypertension: 
A meta-analysis. In CMAJ. Canadian Medical Association 
Journal (Vol. 174, Issue 12, pp. 1737–1742). Canadian 
Medical Association. 
https://doi.org/10.1503/cmaj.060110 

• Khosla, N., Kalaitzidis, R., & Bakris, G. L. (2009). 
Predictors of Hyperkalemia Risk following Hypertension 
Control with Aldosterone Blockade. American Journal of 
Nephrology, 30(5), 418–424. 
https://doi.org/10.1159/000237742 

• Kramer, J. A., Sagartz, J. E., & Morris, D. L. (2007). The 
application of discovery toxicology and pathology towards 
the design of safer pharmaceutical lead candidates. In 
Nature Reviews Drug Discovery (Vol. 6, Issue 8, pp. 636–
649). https://doi.org/10.1038/nrd2378 

• Lahlou, S., Tangi, K. C., Lyoussi, B., & Morel, N. (2008). 
Vascular effects of Tanacetum vulgare L. leaf extract: In 
vitro pharmacological study. Journal of 
Ethnopharmacology, 120(1), 98–102. 
https://doi.org/10.1016/j.jep.2008.07.041 

• Manrique, C., Lastra, G., Gardner, M., & Sowers, J. R. 
(2009). The Renin Angiotensin Aldosterone System in 
Hypertension: Roles of Insulin Resistance and Oxidative 
Stress. In Medical Clinics of North America (Vol. 93, Issue 
3, pp. 569–582). 
https://doi.org/10.1016/j.mcna.2009.02.014 

• McKeever, R. G., Patel, P., & Hamilton, R. J. (2025). 
Calcium Channel Blockers. 

• Metchi Donfack, M. F., Atsamo, A. D., Temdié Guemmogne, 
R. J., Ngouateu Kenfack, O. B., Dongmo, A. B., & Dimo, T. 
(2021). Antihypertensive Effects of the Vitex cienkowskii 
(Verbenaceae) Stem-Bark Extract on L-NAME-Induced 
Hypertensive Rats. Evidence-Based Complementary and 
Alternative Medicine, 2021. 
https://doi.org/10.1155/2021/6668919 

• Mills, K. T., Stefanescu, A., & He, J. (2020). The global 
epidemiology of hypertension. In Nature Reviews 
Nephrology (Vol. 16, Issue 4, pp. 223–237). Nature 
Research. https://doi.org/10.1038/s41581-019-0244-2 

• Moradi, M. T., Asadi-Samani, M., & Bahmani, M. (n.d.). 
Hypotensive medicinal plants according to Ethnobotanical 
evidence of Iran: A Systematic Review. 

• Nicoll, R., & Henein, M. Y. (2009). Ginger (Zingiber 
officinale Roscoe): A hot remedy for cardiovascular 
disease? International Journal of Cardiology, 131(3), 408–
409. https://doi.org/10.1016/j.ijcard.2007.07.107 

• Park, C., Wang, G., Durthaler, J. M., & Fang, J. (2017). 
Cost-effectiveness Analyses of Antihypertensive 
Medicines: A Systematic Review. In American Journal of 
Preventive Medicine (Vol. 53, Issue 6, pp. S131–S142). 
Elsevier Inc. 
https://doi.org/10.1016/j.amepre.2017.06.020 

• Patel, P., & Preuss, C. V. (2025). Thiazide Diuretics. 

• Poznyak, A. V., Grechko, A. V., Orekhova, V. A., Khotina, 
V., Ivanova, E. A., & Orekhov, A. N. (2020). NADPH 
Oxidases and Their Role in Atherosclerosis. In 

Biomedicines (Vol. 8, Issue 7). MDPI. 
https://doi.org/10.3390/biomedicines8070206 

• Priyanka Baramati, M., Rutika, M., Naikwade, N. S., & 
Ladda, P. (n.d.). A Review-Herbal Plants Used in the 
Management of Hypertension. International Journal of 
Pharmaceutical Research and Applications, 6, 873–879. 
https://doi.org/10.35629/7781-0605873879 

• Rawat, P., Singh, P. K., & Kumar, V. (2016). Anti-
hypertensive medicinal plants and their mode of action. 
In Journal of Herbal Medicine (Vol. 6, Issue 3, pp. 107–
118). Elsevier GmbH. 
https://doi.org/10.1016/j.hermed.2016.06.001 

• Reinhart, K. M., Coleman, C. I., Teevan, C., Vachhani, P., 
& White, C. M. (2008). Effects of garlic on blood pressure 
in patients with and without systolic hypertension: A 
meta-analysis. Annals of Pharmacotherapy, 42(12), 1766–
1771. https://doi.org/10.1345/aph.1L319 

• Sarafidis, P. A., & Bakris, G. L. (2008). Resistant 
Hypertension. An Overview of Evaluation and Treatment. 
In Journal of the American College of Cardiology (Vol. 52, 
Issue 22, pp. 1749–1757). 
https://doi.org/10.1016/j.jacc.2008.08.036 

• Scheen, A. J. (2004). Renin-angiotensin system inhibition 
prevents type 2 diabetes mellitus Part 1. A meta-analysis 
of randomised clinical trials L’inhibition du système 
rénine-angiotensine prévient le diabète de type 2. Partie 
1. Méta-analyse des essais cliniques randomisés. In 
Diabetes Metab (Vol. 30). www.e2med.com/dm 

• Seedat, Y. K. (n.d.). The limits of antihypertensive therapy 
lessons from Third World to First. In CARDIOVASCULAR 
JOURNAL OF SOUTH AFRICA (Vol. 12, Issue 2). 

• Sica, D. A., Carter, B., Cushman, W., & Hamm, L. (2011). 
Thiazide and loop diuretics. In Journal of Clinical 
Hypertension (Vol. 13, Issue 9, pp. 639–643). 
https://doi.org/10.1111/j.1751-7176.2011.00512.x 

• Siska, S., Mun’im, A., Bahtiar, A., & Suyatna, F. D. (2018). 
Effect of apium graveolens extract administration on the 
pharmacokinetics of captopril in the plasma of rats. 
Scientia Pharmaceutica, 86(1). 
https://doi.org/10.3390/scipharm86010006 

• Stauffer, B. L., Westby, C. M., & Desouza, C. A. (n.d.). 
Endothelin-1, aging and hypertension. 

• Susalit, E., Agus, N., Effendi, I., Tjandrawinata, R. R., 
Nofiarny, D., Perrinjaquet-Moccetti, T., & Verbruggen, M. 
(2011). Olive (Olea europaea) leaf extract effective in 
patients with stage-1 hypertension: Comparison with 
Captopril. Phytomedicine, 18(4), 251–258. 
https://doi.org/10.1016/j.phymed.2010.08.016 

• Traore, M. S., Camara, A., Balde, M. A., Diallo, M. S. T., 
Barry, N. S., Balde, E. S., & Balde, A. M. (2022). 
Ethnobotanical survey of medicinal plants used to manage 
hypertension in the Republic of Guinea. Journal of 
Pharmacy and Pharmacognosy Research, 10(5), 938–951. 
https://doi.org/10.56499/jppres22.1470_10.5.938 

• Wijkman, M. O., Malachias, M. V. B., Claggett, B. L., 
Cheng, S., Matsushita, K., Shah, A. M., Jhund, P. S., 
Coresh, J., Solomon, S. D., & Vardeny, O. (2021). 
Resistance to antihypertensive treatment and long-term 
risk: The Atherosclerosis Risk in Communities study. 
Journal of Clinical Hypertension, 23(10), 1887–1896. 
https://doi.org/10.1111/jch.14269 

• Williams, B., Macdonald, T. M., Morant, S., Webb, D. J., 
Sever, P., McInnes, G., Ford, I., Cruickshank, J. K., 
Caulfield, M. J., Salsbury, J., Mackenzie, I., 
Padmanabhan, S., & Brown, M. J. (2015). Spironolactone 
versus placebo, bisoprolol, and doxazosin to determine 
the optimal treatment for drug-resistant hypertension 
(PATHWAY-2): A randomised, double-blind, crossover trial. 
The Lancet, 386(10008), 2059–2068. 
https://doi.org/10.1016/S0140-6736(15)00257-3 

 


