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Abstract 

  Hypertension (HTN) or high blood pressure, a metabolic disorder is characterized by the persistently 
elevated blood pressure in the arteries and it is one of the most common cardiovascular diseases in the 
world. Although billions of dollars are spent annually for the treatment and detection of cardiovascular 
disease, current conventional treatments have done little to reduce the number of patients with 
hypertension. There is an urgent need for treatment of hypertension by exploration of several 
medicinal plants having potent antihypertensive activity as the modern medicines are having many side 
effects. Moreover these drugs increase the risk of developing new diseases, making the situation more 
complicated. Different search engines were explored where importance was given to research article 
and information presented by authentic organizations and federations. The necessity is to discover and 
evaluate the unexplored medicinal plants with antihypertensive activities so that they can be used as 
an alternate of synthetic available medicines. Therefore, the present study aims to investigate and 
summarize the effect of natural medicinal plant, chemical constituents, plant derived metabolites, 
plant derived prebiotics and related isolates for the treatment of hypertension considering several 
factors such as their active agents, therapeutic dosage, side effects, and possible mechanisms in animal 
and human studies. 

Keywords: Hypertension, cardiovascular diseases, medicinal plants, plant derived metabolites, 
prebiotics.
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Introduction 

Hypertension is a chronic disease in which blood 
pressure in the arteries is elevated and there are 
basically two types of hypertension: primary (no 
medical causes like aldosteronism, renovascular 
disease, renal failure, and pheochromocytoma) and 
secondary hypertension (medical causes like 
endocrine diseases, kidney diseases, glucose 
tolerance and obesity) [1]. In both situations, the 
elevated blood pressure is associated with an 
increased total peripheral resistance that is usually 
attributable to abnormalities in the sympathetic 
nervous system and/or the renin-angiotensin-
aldosterone system [2]. Hypertension is most 
common cardiovascular disease and is a major 
public health issue where more than one-fourth of 
the world’s adult population suffers from arterial 
hypertension [3,4]. The rate of its prevalence is 
increasing so rapidly that in 2025 one out of every 
three adults will be a victim of hypertension [1].  The 
World Health Organization has reported that high 
BP is the major cause of death among 
cardiovascular diseases and it also recognized that 
more than 50% of people with HTN are unaware of 
their ailment [5]. Diet, obesity, smoking, alcohol 
consumption, low physical activity level, stress, and 
genetic factors are predisposing causes for high BP 
[6]. Uncontrolled HTN increases the risk of serious 
health problems and is considered a major risk 
factor for stroke, heart attack or myocardial 
infarction (MI), ischemia or brain atrophy, blindness 
and kidney disease [7]. For available pharmaceutical 
interventions such as atenolol, amlodipine, 
diltiazem, losartan, etc., several adverse effects such 
as tiredness, hypotension, bradycardia, cold 
extremities, postural hypotension, depression, 
nausea have been reported [8]. The uses of 
conventional antihypertensive have been associated 
with arrays of side effects and there is no cost 
effective monotherapeutic antihypertensive in use 
[9]. Regarding the several side effects of 
pharmacologic agents such as hypotension, 
orthostatic hypotension, reduced glucose tolerance, 
increased plasma cholesterol and sexual 
dysfunction, herbal medicines have been recently 
much more considered for HTN and cardiovascular 
diseases management [10]. The ethnobotanical 
study is an important activity in the area of research 

and development of drugs since some reports claim 
that approximately 40% of pharmaceuticals 
consumed in developed countries come from 
natural sources, mainly from plants [11]. In the 
present study, we designed to investigate and 
summarize the effect of natural medicinal plant, 
chemical constituents, plant derived metabolites 
and plant derived prebiotics for the treatment of 
hypertension considering several factors such as 
their active agents, therapeutic dosage, side effects, 
and possible mechanisms in animal and human 
studies.  

Methods 

A search (till August 2020) was done in the 
following databases: PubMed, Springer, Science 
Direct, MedLine, Scopus, and Google Scholar with 
the keyword “Natural Plants with Antihypertensive 
Activity”, pairing with ‘phytochemicals’, ‘biological 
activities/effects’, or ‘pharmacological 
activities/effects’ and it probable mechanism. No 
language limitations were forced. Articles were 
evaluated for the data about the concentrates or 
divisions and separated mixes of the plant or its 
parts, fixation or portion (course of organization), 
test frameworks, results or conceivable system of 
activity, and last end. Incorporation and avoidance 
criteria of confirmations found in databases have 
been given as follows. 

Inclusion criteria: 

1. Studies carried out in vitro, ex vivo or in vivo 
with or without using experimental animals, 
including humans and their consequent tissue and 
cells; 

2. Studies with or without recommending 
activity mechanisms;  

3. Studies with extracts without phytochemical 
analysis, but having biological activities;  

4. Studies with extracts, with phytochemical 
analysis, but having no report for biological 
activities.  

Exclusion criteria:  

1. Duplicate of any data and titles and/or 
abstracts not meeting the inclusion criteria 
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Result & Discussion  

Medicinal plants used for treatment of HTN in 
human subjects: 

The effect of different medicinal plants used for 
treatment of HTN along with their part use, dose, 
and duration, number of subjects used and possible 
mechanisms of action in human subjects are shown 
in Table 1. Hibiscus sabdariffa L. had a significant 
lowering effect on arterial BP. Its hypotensive effect 
may occur through the reduction of vascular 
reactivity during sympathetic nervous system 
activation [12]. Zingiber officinale lowers SYS and DIA 
BP and heart rate, although their effects were not 
statistically significant [13]. Adenia cissampeloides 
(Planch. ex Hook.) decreased the BP significantly by 
reducing the muscular contraction. It had a very 
little effect on DIA BP [14]. Ginkgo biloba L. had a 
significant antihypertensive effect (both SYS and 
DIA BP) but the heart rate statistics were similar in 
placebo and EGB groups. This medicinal plant had an 
inhibitory effect on cardiovascular neuroendocrine 
responses during stress [15]. Allium sativum L. 
lowered DIA BP and inhibited the rate of 
progression of coronary artery calcification [16]. 
Ephedra sp. had no significant effect on BP, 
according to the studies [17]. Coffea arabica L. 
decreased SYS and DIA BP during ingestion by this 
mechanism [18]. Vitis vinifera L. or grape juice had 
no effect while the grape wine indicated a 
significant lowering effect on BP via decreasing the 
plasma endothelin-1 concentrations [19].  

Reports on phytochemical constituents and 
antihypertensive properties of plants: 

The following medicinal plants were found to be 
commonly sold for the treatment of hypertension: 
Bambusa vulgaris (Graminaeae), Bridellia ferruginea 
(Euphorbiaceae), Carica papaya (Caricaceae), 
Mangifera indica (Anacardiaceae), Moringa oleifera 
(Moringaceae), Nauclea latifolia (Rubiaceae), 
Ocimum gratissimum (Lamiaceae), Parkia biglobosa 
(Leguminosae), Persea americana (Lauraceae) 
shown in Table 2. Published phytochemical 
investigations of these plants showed that majority 
of the plants were predominated by the presence of 
flavonoids, tannins and alkaloids.  Most of these 

herbs were prepared as aqueous decoctions before 
administration. These plants may need further 
investigations to identify active principles that can 
be used to enhance the management of 
hypertension [20].   

Medicinal Plants Used for Management of 
Hypertension in Nigeria: 

Vernonia amygdalina: 

Administration of the aqueous extract 
intravenously in normotensive Sprague-Dawley rats 
via the femoral vein at doses of 5.0 and 10.0mg/kg 
caused a bi-phasic alteration of blood pressure, 
observed as an initial transient rise in mean arterial 
pressure with a subsequent decline beyond the 
basal levels [30]. 

Parinari curatellifolia: 

Investigations on the antihypertensive potential 
of the seed extract revealed that Parinari 
curatellifolia exhibited negative inotropic and 
chronotropic effects on isolated rabbit heart. A 
dose-dependent reduction in systolic and diastolic 
blood pressure, and mean arterial blood pressure 
were observed in normotensive and salt-induced 
hypertensive rats [31]. A more recent study 
investigated the effect of P. curatellifolia on 
doxorubicin-induced cardiovascular diseases in 
experimental albino rats. Rats administered with 
Doxorubicin (15 mg/kg) showed significant increase 
(P <0.05) reduced [32].  

Psidium guajava: 

Investigated the hypotensive effects of P. guajava 
leaf aqueous extract (50- 800 mg/kg) in Dahl salt-
induced hypertension model in rats. Acute 
intravenous administrations of the plant extract (50-
800 mg/kg i.v.) produced dose-dependent, 
significant reductions (p < 0.05- 0.001) in systemic 
arterial blood pressures and heart rates of 
hypertensive rat [33].  

Bryophyllum pinnatum: 

Aqueous and methanol leaf extracts of the herb 
were investigated using their effects on arterial 
blood pressures and heart rates of normotensive 
and spontaneously hypertensive rats. The extracts 
at doses of 50-800 mg/kg i.v. or i.p. produced dose-
dependent, significant (p< 0.001 – 0.05) reduction in 
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arterial blood pressures and heart rates of 
anaesthetized normotensive and hypertensive rats 
[34]. 

Persea americana: 

The aqueous seed extract (AE) of Persea 
Americana at doses of 240, 260, 280 mg/kg were 
administered to the rats with bolus doses of Ach (1, 
2, 4 µg/kg). Pretreatment for 10 consecutive days 
significantly reduced MAP from 125.7±11.2 to 92.1 
±8.5 mmHg and HR from 274.6 ± 39.3 to 161.6 ±11.6 
beats /min [35]. 

Hibiscus sabdariffa: 

The antihypertensive effect of the aqueous 
extracts of the calyx of H. sabdariffa was 
investigated in anaesthetized rats. A dose-
dependent, but relatively vagal independent 
decrease in mean arterial pressure was observed in 
rats. Cumulative doses of the extract in isolated 
aortic rings precontracted with noradrenaline 
produced dosedependent relaxation of the rings 
[36]. A clinical study reported that systolic and 
diastolic pressure was significantly lowered by 11.2% 
and 10.7% respectively by day 12 of treatment with H. 
sabdariffa compared to day 0. By day 15, systolic and 
diastolic blood pressure was elevated by 7.9% and 
5.6% respectively [37]. A similar study evaluated the 
hypotensive effects of aqueous seed extract of this 
herb in normotensive cat. The study showed the 
extract significantly lowered cat blood pressure, 
even at a minimum concentration of 500 µg/ml [38]. 
Another study attempted to characterize vascular 
effects of crude extract of dried and powdered 
calyces of H. sabdariffa on isolated thoracic aorta of 
male Wistar rats. The crude extract induced mainly 
endothelium dependent relaxation of aorta which 
was associated with NOS activation, and also 
endothelium - independent relaxation associated 
with activation of smooth muscle potassium 
channels [39].  

Acalypha wilkesiana Hoffmannii: 

Graded doses of the aqueous extract of A. 
wilkesiana leaves were administered to rabbits 
through the auricular vein at a dose of 20 mg/kg 
produced a substantial decrease in systolic, diastolic 
and mean arterial blood pressure. The extract at a 

dose of 10 mg/ml also reduced the rate and force of 
contraction of isolated rabbit heart [40]. 

Allium sativum: 

Study reported that intravenous injection of A. 
sativum (5-20 mg/kg) caused a significant (P<0.05), 
dose-dependent decrease in MAP and HR in both 
the normotensive and 2K1C rats, with more 
significant effects observed in normotensive rats. 
And the mechanism of action of A. sativum was 
suggested to probably involve a peripheral 
mechanism for hypotension [41]. 

Exploratory studies of some Mexican medicinal 
plants for hypertension:  

Papaveraceae Argemone mexicana L., 
Burseraceae Bursera simaruba (L.) Sarg., 
Acanthaceae Justicia spicigera Schltdl. and 
Selaginellaceae Selaginella lepidophylla (Hook. & 
Grev.) Spring., have been used in Mexican 
traditional medicine to treat hypertension. Table 3 
showed initial values of HR and BP in normotensive 
and hypertensive rats. After oral administration of 
methanolic extract of each explored plant in 
normotensive conscious rats all tested extracts 
decreased the HR, such effect was only observed in 
hypertensive conscious rats after the administration 
of B. simaruba; only A. mexicana and B. simaruba 
decreased the BP after oral administration (Figure 
1). All extracts administrated by intravenous 
injection diminished the mean arterial pressure 
(Figure 2). Dose response curves to cumulative 
concentrations of all the extracts promote vascular 
relaxation in precontracted aortas from rats with 
and without sugar-induced hypertension [42]. The 
present study indicated that B. simaruba is worthy 
of further exploration as a potential 
phytotherapeutic agent for treating hypertension. 

Antihypertensive properties of plant protein–
derived hydrolysates and peptides: 

During the last decade the in vitro capacity of 
tuber protein -derived peptides to inhibit ACE have 
gained increasing interest (Table 4). The results 
demonstrated in Table 4 showed that sweet potato 
proteins defensin and thioredoxin h2 which were 
overproduced in Esherichia coli showed moderate 
ACE-inhibitory capacity (IC50 of 0.190 and 0.152 
mg/ml, respectively) and both proteins showed 
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mixed type inhibitor against ACE using FAPGG as 
substrate. Hydrolysis with trypsin increased the 
capacity [43,44]. Several peptides contained in the 
hydrolysate with IC50 values from 1.31 to 265.43 µM 
were analyzed. Trypsin inhibitor from the root 
storage protein of sweet potato, inhibited ACE in a 
dose-dependent manner (50-200 μg/ml, with 31.9-
53.2% inhibition), and the IC50 value was 187.96 
μg/ml. After digestion with pepsin the ACE-inhibition 
increased and peptides were designed by simulating 
the pepsin cutting sites of sporamin A. Finally, ten 
new ACE-inhibitory peptides showed IC50 -values 
from 2.3 to 849.7 µM [45]. Sweet potato protein 
isolate digested with 16 dierent proteases showed 
variability in digestibility from 44.7 to 97.3% and IC50 
values from 0.16 to 1.08 mg/ml. Based on these 
results four most potent enzymes (Thermoase PC 
10F, Protease S, Proleather FG-F and Orientase 22BF) 
were selected and combined eect of enzymes were 
tested. Combination of Thermoase PC 10F, Protease 
S and Proleather FG-F produced potent 
ACEinhibition (IC50 of 0.137 mg/ml). Sweet potato 
protein digest made with combination of three 
proteases (Thermoase PC10F, Protease S and 
Proleather FG-F) showed a dose dependent 
decrease in SBP after single oral administration in 
SHR [46]. Finally, four different peptides derived 
from sweet potato storage protein, sporamin, were 
identified with IC50 values from 9.5 to 300.4 µM 
[46]. The lowest IC50 values were obtained for 
synthetic tripeptides, Ile-Thr-Pro (9.5 µM), Gly-Gln-
Tyr (52.3 µM) and Ile-Ile-Pro (80.8 µM). Alcalase 
digests of rapeseed, canola, flaxseed, sunflower 
seed protein, legumes as well as and mung and 
chick beans showed high potency for ACE inhibition 
[47-51,52]. Moreover, Alcalase digestion increased 
the ACE inhibition of the protein-rich by-product 
fraction from potato starch industry, potato tuber 
liquid fraction [53]. For the pea proteins, high ACE-
inhibitory activity is reached at the early stage of 
pepsin hydrolysis and the level is maintained during 
the small intestine phase using trypsin-chymotrypsin 
treatment [54]. Study reported moderate 
antihypertensive effects of an edible tuber Apios 
Americana Medikus in SHR [55]. The 
antihypertensive effect was suggested to be due to 
Pro-rich peptides, which were released during 
digestion. 

Pea and mung bean protein digests have been 
reported to possess antihypertensive activity in SHR 
[51,56]. Pea protein peptides from in 
vitro gastrointestinal digestion were observed to 
absorb poorly with in vitro model and the 
hypotensive effect was tested with intravenous 
administration [57]. Mung bean protein hydrolysate 
prepared with alcalase decreased significantly SBP (-
30.8 mmHg) of SHR 6 h after single oral 
administration at a dose of 600 mg/ml. The blood 
pressure-lowering effect continued for at least 8 h, 
and the blood pressure returned to initial levels at 12 
h after administration [51]. The Alcalase-generated 
rice hydrolysate showed ACE-inhibitory activity with 
an IC50 value of 0.14 mg/ml. A potent ACE-inhibitory 
peptide with the amino acid sequence of Thr-Gln-
Val-Tyr (IC50 of 18.2 μM) was isolated and identified 
from the hydrolysate. Single oral administration of 
the hydrolysate (600 mg/kg) and Thr-Gln-Val-Tyr (30 
mg/kg) showed significantly decreased blood 
pressure in SHR, -25.6 and -40 mmHg SBP, 
respectively, after 6h [58]. 

Antihypertensive properties of plant-based 
prebiotics: 

Various studies have positively found that the 
consumption of plant-derived prebiotics could exert 
a protective effect against hypertension. Direct 
association of prebiotics and antihypertension has 
been established through various in-vivo trials which 
is demonstrated in Table 5. Prebiotics have been 
associated with the promotion of the overall well-
being afflicted with blood glucose as well as blood 
lipid abnormalities, while concurrently exercising 
positive effect on blood pressure, thus reducing the 
risk factors of hypertension and coronary heart 
diseases [61]. In a study evaluating the influence of 
prebiotics on mice cholesterol found that the 
supplementation of fructan considerably reduced 
blood cholesterol by 29.7% (P<0.001), LDL-
cholesterol concentration by 25.9% (P<0.01), IDL-
cholesterol level by 39.4% (P<0.001) and VLDL-
cholesterol concentration by 37.3% (P<0.05) 
compared to the control group [62]. Another study 
conducted on healthy volunteers found that the 
daily consumption of 18 gm/day of inulin-
supplemented foods significantly reduced plasma 
total cholesterol (P<0.02) and LDL-cholesterol 
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(P<0.005) by 8.7% (± 3.3) and 14.4% (± 4.3), 
respectively when compared to the control [63]. 

However Controversial study showed that 
consumption of fructooligosaccharides (FOS) 
enriched cookies (20 g/day) in a double-blind 
randomized crossover design over 4 weeks in 
healthy volunteers, the serum triacylglycerol, total- 
and HDL cholesterol, apoliprotein A-I and B and 
lipoprotein concentrations persisted relatively 
constant and did not differ compared to the control 
[64]. Another study also showed that the 
cholesterol lowering effect of nondigestible 
oligosaccharides (NDO) was insignificant [65] 

Plant derived flavonoids in regulation of 
hypertension: 

In Table 6, the IC50 values for ACE of most of 
reported flavonoids have summarized. All most all 
the subcategories of flavonoids were studied on 
ACE inhibitory activity. Though the IC50 values for 
ACE are very greater for flavonoids when compared 
with antihypertensive drugs, the most of the 
flavonoids are found to be competitive inhibitors of 
ACE [71]. The ability to use flavonoids as ACE 
inhibitors in regulating blood pressure had been 
studied during the past decades and most of them 
have proved to be effective in suppressing the 
activity of ACE [72-74]. The two major flavones of 
Roxb, apigenin and luteolin, have given a dose 
dependant enzyme inhibition acitivity. Compared to 
luteolin aglyconee, luteolin-7-O-glucoside had shown 
a reduced enzyme activity comprising to a higher 
IC50 value (Table 6) [75]. A bioassay-guided 
fractionation of extract of Sedum sarmentosum was 
performed, from where five purified flavonols 
(Table 6) were found to possess ACE inhibitory 
activity [76].  

Antihypertensive properties of indigenous 
Lebanese plants:  

Table 7 explains a list of total 26 native wild plant 
species cited by 36 herbalists and traditional healers 
as “widely used for the treatment of HTN in 
Lebanon”.  The value of RFCs (relative frequency) of 
citation of most (19 out of 26) plants fell in the 0.72–
0.95 range, with M. longifolia, U. dioica and V. 
odorata recording the highest values (0.95) 
followed by A. ampeloprasum (0.94), A. graveolens 
(0.92) and C. azarolus (0.90) [80]. As per informants, 

the perceived aids and safety of cited species were 
the reasons for their popularity of use. All plant 
parts appeared to obtain some therapeutic benefits 
with their leaves and aerial parts recording the 
highest citations (69.2%, 28.5% respectively). 
Particularly, decoction was the basic means of 
preparation (65%) and oral administration at a 
dosage of 1–3 cups/day for a duration of 3–6 months 
(90%) was the key application method and the most 
successful dosage. Numerous previous 
ethnopharmacological studies have shown that all 
plants of the list are still being used for the 
treatment of HTN by many communities in different 
parts of the world [81-87]. 

Conclusions 

In this study we tried to piece together original 
information on this subject, so as to raise more 
awareness, prevent duplication of efforts and 
possibly bring more attention to medicinal plants as 
an authentic and effective source of 
antihypertensive drug. However, these medicinal 
plants, or plant derived metabolites and the 
traditional practices are not fully standardized and 
there are lack of realistic bases for the use of some 
of these medicinal plants. Hopefully, the outcomes 
and examined information will encourage 
researchers to investigate the antihypertensive 
properties of claimed medicinal plant, chemical 
constituents, plant derived metabolites, or 
prebiotics and related isolates to determine the 
actual mechanism of action and bioactive principle. 
As the review ended, it was possible to conclude 
that, still a lot of efforts are compulsory for the 
corroboration of the plants as well as the 
identification of the active principles with 
mechanism of action in these medicinal plants and 
finally the conduct of clinical trials in humans. 

Acknowledgments  

The authors are thankful to the Department of 
Pharmacy, Daffodil International University to give 
permission and all sorts of supports to conduct the 
research. 

   Conflict of Interest 

 Authors confirmed no conflict of interest



PhOL     Anwar, et al.    36 (pag 30-49) 
 

 
http://pharmacologyonline.silae.it 

ISSN: 1827-8620 

 

References 

1. Munir S, Karim A. South Asian Herbal Plants 
as Anti-hypertension Agents-A Review. Sci Int. 
2013;1(1):2-12. 

2. Mans DR. Surinamese Medicinal Plants for 
Treating Hypertension with Angiotensin-Converting 
Enzyme-Inhibitory Activity: A Review of Literature. 
International Journal of Medical Research & Health 
Sciences. 2018;7(11):26-48. 

3. Matta VK, Pasala PK, Netala S, Pandrinki S, 
Konduri P. Anti Hypertensive Activity of the 
Ethanolic Extract of Lantana camara leaves on high 
salt loaded wistar albino rats. Pharmacognosy 
Journal. 2015;7(5). 

4. A. S. Go, D. Mozaffarian, V. L. Roger et al., 
“Heart disease and stroke statistics—2013 update: a 
report from the American Heart Association,” 
Circulation, pp. 127–245, 2013. 

5. Bonde LO. Health Musicing-Music Therapy or 
Music and Health? A model, empirical examples and 
personal reflections. Music Arts Action 2011;3:20. 

6. Levy D, Larson MG, Vasan RS, Kannel WB, Ho 
KK. The progression from hypertension to 
congestive heart failure. Jama. 1996 May 
22;275(20):1557-62. 

7. Tashakori-Sabzevar F, Razavi BM, 
Imenshahidi M, Daneshmandi M, Fatehi H, Sarkarizi 
YE, Mohajeri SA. Evaluation of mechanism for 
antihypertensive and vasorelaxant effects of 
hexanic and hydroalcoholic extracts of celery seed 
in normotensive and hypertensive rats. Revista 
Brasileira de Farmacognosia. 2016 Sep 1;26(5):619-
26. 

8. Isari M, Namazi N, Ayati MH, Rahimi R. 
Medicinal Herbs with Potential Anti-Hypertensive 
Properties: a Systematic Review of Human and 
Animal Studies. Traditional and Integrative 
Medicine. 2019 Oct 28. 

9. Etuk EU. A review of medicinal plants with 
hypotensive or antihypertensive effects. Journal of 
Medical Sciences. 2006 Nov;6(6):894-900. 

10. Tashakori-Sabzevar F, Razavi BM, 
Imenshahidi M, Daneshmandi M, Fatehi H, Sarkarizi 

YE, Mohajeri SA. Evaluation of mechanism for 
antihypertensive and vasorelaxant effects of 
hexanic and hydroalcoholic extracts of celery seed 
in normotensive and hypertensive rats. Revista 
Brasileira de Farmacognosia. 2016 Sep 1;26(5):619-
26. 

11. Huerta C. La herbolaria: mito o realidad. 
CONABIO. Biodiversitas. 1997;12:1-7. 

12. Leung SW, Zhu DY, Man RY. Effects of the 
aqueous extract of Salvia Miltiorrhiza (danshen) and 
its magnesium tanshinoate B‐enriched form on 
blood pressure. Phytotherapy Research: An 
International Journal Devoted to Pharmacological 
and Toxicological Evaluation of Natural Product 
Derivatives. 2010 May;24(5):769-74.  

13. Ojulari LS, Olatubosun OT, Okesina KB, 
Owoyele BV. The effect of zingiber officinale 
(ginger) extract on blood pressure and heart rate in 
healthy humans. IOSR J Dent Med Sci. 2014;10:76-8. 

14. Nyarko AA, Addy ME. Effect of aqueous 
extract of Adenia cissampeloides on blood pressure 
and serum analytes of hypertensive patients. 
Phytotherapy Research. 1990 Feb;4(1):25-8. 

15. Jezova D, Duncko R, Lassanova M, Kriska M, 
Moncek F. , Reduction of rise in blood pressure and 
cortisol release during stress by Ginko biloba extract 
(EGb 761) in healthy volunteers. Journal of 
Physiology and Pharmacology. 2002 Sep 1;53(3):337-
48. 

16. Hom C, Budoff M, Luo Y. The effects of aged 
garlic extract on coronary artery calcification 
progression and blood pressure. Journal of the 
American College of Cardiology. 2015 Mar 17;65(10 
Supplement):A1472. 

17. Caron MF, Dore DD, Min B, Kluger J, Boguk I, 
White CM. Electrocardiographic and Blood Pressure 
Effects of the Ephedra‐Containing TrimSpa 
Thermogenic Herbal Compound in Healthy 
Volunteers. Pharmacotherapy: The Journal of 
Human Pharmacology and Drug Therapy. 2006 
Sep;26(9):1241-6. 

18. Watanabe T, Arai Y, Mitsui Y, Kusaura T, 
Okawa W, Kajihara Y, Saito I. The blood pressure-
lowering effect and safety of chlorogenic acid from 
green coffee bean extract in essential hypertension. 



PhOL     Anwar, et al.    37 (pag 30-49) 
 

 
http://pharmacologyonline.silae.it 

ISSN: 1827-8620 

Clinical and experimental hypertension. 2006 Jan 
1;28(5):439-49. 

19. Draijer R, De Graaf Y, Slettenaar M, De Groot 
E, Wright CI. Consumption of a polyphenol-rich 
grape-wine extract lowers ambulatory blood 
pressure in mildly hypertensive subjects. Nutrients. 
2015 May;7(5):3138-53. 

20. Bekoe EO, Kretchy IA, Sarkodie JA, Okraku 
A, Sasu C, Adjei D, Twumasi M. Ethnomedicinal 
survey of plants used for the management of 
hypertension sold in the makola market, Accra, 
Ghana. European Journal of Medicinal Plants. 2017 
Jun 9:1-9. 

21. Tettey-Larbi L, Poku LO, Darko EO, Faanu A, 
Appiah AA, Baidoo IK, Osei RK. Determination of the 
Concentration of Potassium in Lippia Multiflora and 
Bridelia Ferruginea for the Treatment of High Blood 
Pressure (Hypertension). International Journal of 
Science and Technology. 2015 Jan;5(1). 

22. Panee J. Potential medicinal application and 
toxicity evaluation of extracts from bamboo plants. 
Journal of medicinal plant research. 2015 
Jun;9(23):681. 

23. Coffie GY, Antwi-Boasiako C, Darkwa NA. 
Phytochemical constituents of the leaves of three 
bamboo (Poaceae) species in Ghana. 

24. Owoseni AA, Ayanbamiji TA, Ajayi YO, 
Ewegbenro IB. Antimicrobial and phytochemical 
analysis of leaves and bark extracts from Bridelia 
ferruginea. African Journal of Biotechnology. 
2010;9(7):1031-6. 

25. Aravind G, Bhowmik D, Duraivel S, Harish G. 
Traditional and medicinal uses of Carica papaya. 
Journal of Medicinal Plants Studies. 2013;1(1):7-15. 

26. Akhila S, Vijayalakshmi NG. Phytochemical 
studies on Carica papaya leaf juice. International 
Journal of Pharmaceutical Sciences and Research. 
2015 Feb 1;6(2):880. 

27. Nworgu+ ZA, Onwukaeme DN, Afolayan AJ, 
Ameachina FC, Ayinde BA. Preliminary studies of 
blood pressure lowering effect of Nauclea latifolia in 
rats. African Journal of Pharmacy and 
Pharmacology. 2008 Apr 30;2(2):037-41. 

28. Aiyelaagbe OO, Osamudiamen PM. 
Phytochemical screening for active compounds in 
Mangifera indica leaves from Ibadan, Oyo State. 
Plant Sci Res. 2009;2(1):11-3. 

29. Igbinosa EO, Uzunuigbe EO, Igbinosa IH, 
Odjadjare EE, Igiehon NO, Emuedo OA. In vitro 
assessment of antioxidant, phytochemical and 
nutritional properties of extracts from the leaves of 
Ocimum gratissimum (Linn). African Journal of 
Traditional, Complementary and Alternative 
Medicines. 2013 Aug 14;10(5):292-8. 

30. Taiwo IA, Odeigah PG, Jaja S, Mojiminiyi F. 
Cardiovascular effects of Vernonia amygdalina in 
rats and the implications for treatment of 
hypertension in diabetes. Researcher. 2010;2(1):76-9. 

31. Olaleye MT, Adegboye OO, Akindahunsi AA. 
Antioxidant and antihypertensive investigation of 
seed extract of Parinari curatellifolia. Medicinal 
plants: phytochemistry, pharmacology and 
therapeutics, Volume 1. 2010:363-77. 

32. Eghianruwa KI, Oridupa OA, Saba AB. 
Medicinal Plants Used for Management of 
Hypertension in Nigeria. Annual Research & Review 
in Biology. 2016 Nov 23:1-0. 

33. Ojewole JA. Hypoglycemic and hypotensive 
effects of Psidium guajava Linn.(Myrtaceae) leaf 
aqueous extract. Methods and findings in 
experimental and clinical pharmacology. 2005 Dec 
1;27(10):689-96. 

34. Ojewole JA. P-2: Antihypertensive properties 
of Bryophyllum pinnatum {(Lam) Oken} leaf 
extracts. American Journal of Hypertension. 2002 
Apr 1;15(S3):34A. 

35. Anaka ON, Ozolua RI, Okpo SO. Effect of the 
aqueous seed extract of Persea americana Mill 
(Lauraceae) on the blood pressure of Sprague-
Dawley rats. African Journal of Pharmacy and 
Pharmacology. 2009 Oct 31;3(10):485-90. 

36. Adegunloye BJ, Omoniyi JO, Owolabi OA, 
Ajagbonna OP, Sofola OA, Coker HA. Mechanisms of 
the blood pressure lowering effect of the calyx 
extract of Hibiscus sabdariffa in rats. African Journal 
of Medicine and Medical Sciences. 1996 Sep 
1;25(3):235-8.



PhOL     Anwar, et al.    38 (pag 30-49) 
 

 
http://pharmacologyonline.silae.it 

ISSN: 1827-8620 

 

37. Mojiminiyi FB, Dikko M, Muhammad BY, 
Ojobor PD, Ajagbonna OP, Okolo RU, Igbokwe UV, 
Mojiminiyi UE, Fagbemi MA, Bello SO, Anga TJ. 
Antihypertensive effect of an aqueous extract of the 
calyx of Hibiscus sabdariffa. Fitoterapia. 2007 Jun 
1;78(4):292-7. 

38. Bako IG, Mabrouk MA, Maje IM, Buraimoh 
AA, Abubakar MS. Hypotensive effect of aqueous 
seed extract of Hibiscus sabdariffa linn (Malvaceae) 
on normotensive cat. International Journal of 
Animal and Veterinary Advances. 2010;2(1):5-8. 

39. Sarr M, Ngom S, Kane MO, Wele A, Diop D, 
Sarr B, Gueye L, Andriantsitohaina R, Diallo AS. In 
vitro vasorelaxation mechanisms of bioactive 
compounds extracted from Hibiscus sabdariffa on 
rat thoracic aorta. Nutrition & metabolism. 2009 Dec 
1;6(1):45. 

40. Nworgu ZA, Ameachina FC, Owolabi J, 
Otokiti I, Ogudu U. Cardiovascular effects of 
aqueous extract of Acalypha Wilkesiana hoffmannii 
leaves in rabbits and rats. Nigerian Journal of 
Pharmaceutical Sciences. 2011 Oct;10(2). 

41. Nwokocha CR, Ozolua RI, Owu DU, 
Nwokocha MI, Ugwu AC. Antihypertensive 
properties of Allium sativum (garlic) on 
normotensive and two kidney one clip hypertensive 
rats. Niger J Physiol Sci. 2011 Dec 26;26(2):213-8. 

42. Magos-Guerrero GA, Santiago-Mejía J, 
Carrasco OF. Exploratory studies of some Mexican 
medicinal plants: cardiovascular effects in rats with 
and without hypertension. Journal of intercultural 
ethnopharmacology. 2017 Jul;6(3):274. 

43. Huang GJ, Lu TL, Chiu CS, Chen HJ, Wu CH, 
Lin YC, Hsieh WT, Liao JC, Sheu MJ, Lin YH. Sweet 
potato storage root defensin and its tryptic 
hydrolysates exhibited angiotensin converting 
enzyme inhibitory activity in vitro. Bot Stud. 2011 Jul 
1;52(3):257-64. 

44. Huang GJ, Chen HJ, Susumu K, Wu JB, Hou 
WC, Wu CH, Sheu MJ, Huang SS, Lin YH. Sweet 
potato storage root thioredoxin h2 and their peptic 
hydrolysates exhibited angiotensin converting 
enzyme inhibitory activity in vitro. Botanical Studies. 
2011 Jan 1;52(1). 

45. Huang GJ, Chen HJ, Huang SH. Sweet potato 
storage root trypsin inhibitor and their peptic 
hydrolysates exhibited angiotensin converting 
enzyme... 

46. Ishiguro K, Sameshima Y, Kume T, Ikeda KI, 
Matsumoto J, Yoshimoto M. Hypotensive effect of a 
sweetpotato protein digest in spontaneously 
hypertensive rats and purification of angiotensin I-
converting enzyme inhibitory peptides. Food 
Chemistry. 2012 Apr 1;131(3):774-9. 

47. Pedroche J, Yust MM, Girón‐Calle J, Alaiz M, 
Millán F, Vioque J. Utilisation of chickpea protein 
isolates for production of peptides with angiotensin 
I‐converting enzyme (ACE)‐inhibitory activity. 
Journal of the Science of Food and Agriculture. 2002 
Jul;82(9):960-5. 

48. Yust MM, Pedroche J, Giron-Calle J, Alaiz M, 
Millán F, Vioque J. Production of ace inhibitory 
peptides by digestion of chickpea legumin with 
alcalase. Food Chemistry. 2003 Jun 1;81(3):363-9. 

49. Megías C, Pedroche J, Yust MD, Alaiz M, 
Girón-Calle J, Millán F, Vioque J. Affinity purification 
of angiotensin converting enzyme inhibitory 
peptides using immobilized ACE. Journal of 
agricultural and food chemistry. 2006 Sep 
20;54(19):7120-4. 

50. Mäkinen S, Johannson T, Gerd EV, Pihlava 
JM, Pihlanto A. Angiotensin I-converting enzyme 
inhibitory and antioxidant properties of rapeseed 
hydrolysates. Journal of Functional Foods. 2012 Jul 
1;4(3):575-83. 

51. Li GH, Shi YH, Liu H, Le GW. Antihypertensive 
effect of alcalase generated mung bean protein 
hydrolysates in spontaneously hypertensive rats. 
European Food Research and Technology. 2006 Mar 
1;222(5-6):733-6. 

52. Pihlanto A, Mäkinen S. Antihypertensive 
properties of plant protein derived peptides. Intech 
Publishers: New York, NY, USA; 2013 Jan 30. 

53. Pihlanto A, Akkanen S, Korhonen HJ. ACE-
inhibitory and antioxidant properties of potato 
(Solanum tuberosum). Food Chemistry. 2008 Jul 
1;109(1):104-12. 

54. Vermeirssen V, van der Bent A, Van Camp J, 
van Amerongen A, Verstraete W. A quantitative in 



PhOL     Anwar, et al.    39 (pag 30-49) 
 

 
http://pharmacologyonline.silae.it 

ISSN: 1827-8620 

silico analysis calculates the angiotensin I 
converting enzyme (ACE) inhibitory activity in pea 
and whey protein digests. Biochimie. 2004 Mar 
1;86(3):231-9. 

55. Iwai K, Matsue H. Ingestion of Apios 
americana Medikus tuber suppresses blood 
pressure and improves plasma lipids in 
spontaneously hypertensive rats. Nutrition research. 
2007 Apr 1;27(4):218-24. 

56. HSU GS, LU YF, CHANG SH, HSU SY. 
Antihypertensive effect of mung bean sprout 
extracts in spontaneously hypertensive rats. Journal 
of Food Biochemistry. 2011 Feb;35(1):278-88. 

57. Vermeirssen V, Augustijns P, Morel N, Van 
Camp J, Opsomer A, Verstraete W. In vitro intestinal 
transport and antihypertensive activity of ACE 
inhibitory pea and whey digests. International 
journal of food sciences and nutrition. 2005 Jan 
1;56(6):415-30. 

58. Li GH, Qu MR, Wan JZ, You JM. 
Antihypertensive effect of rice protein hydrolysate 
with in vitro angiotensin I-converting enzyme 
inhibitory activity in spontaneously hypertensive 
rats. Asia Pacific Journal of Clinical Nutrition. 2007 
Apr 1;16(S1):275-80. 

59. Megías C, Yust MD, Pedroche J, Lquari H, 
Girón-Calle J, Alaiz M, Millán F, Vioque J. Purification 
of an ACE inhibitory peptide after hydrolysis of 
sunflower (Helianthus annuus L.) protein isolates. 
Journal of Agricultural and Food Chemistry. 2004 
Apr 7;52(7):1928-32. 

60. Matsui T, Li CH, Tanaka T, Maki T, Osajima Y, 
Matsumoto K. Depressor effect of wheat germ 
hydrolysate and its novel angiotensin I-converting 
enzyme inhibitory peptide, Ile-Val-Tyr, and the 
metabplism in rat and human plasma. Biological and 
Pharmaceutical Bulletin. 2000 Apr 1;23(4):427-31. 

61. Yeo SK, Ooi LG, Lim TJ, Liong MT. 
Antihypertensive properties of plant-based 
prebiotics. International journal of molecular 
sciences. 2009 Aug;10(8):3517-30. 

62. Mortensen A, Poulsen M, Frandsen H. Effect 
of a long-chained fructan Raftiline HP on blood lipids 
and spontaneous atherosclerosis in low density 

receptor knockout mice. Nutrition research. 2002 
Apr 1;22(4):473-80. 

63. Davidson MH, Maki KC. Effects of dietary 
inulin on serum lipids. The Journal of nutrition. 1999 
Jul 1;129(7):1474S-7S. 

64. Luo J, Rizkalla SW, Alamowitch C, Boussairi 
A, Blayo A, Barry JL, Laffitte A, Guyon F, Bornet FR, 
Slama G. Chronic consumption of short-chain 
fructooligosaccharides by healthy subjects 
decreased basal hepatic glucose production but had 
no effect on insulin-stimulated glucose metabolism. 
The American journal of clinical nutrition. 1996 Jun 
1;63(6):939-45. 

65. Van Dokkum W, Wezendonk B, Srikumar TS, 
Van den Heuvel EG. Effect of nondigestible 
oligosaccharides on large-bowel functions, blood 
lipid concentrations and glucose absorption in 
young healthy male subjects. European journal of 
clinical nutrition. 1999 Jan;53(1):1-7. 

66. He J, Streiffer RH, Muntner P, Krousel-Wood 
MA, Whelton PK. Effect of dietary fiber intake on 
blood pressure: a randomized, double-blind, 
placebo-controlled trial. Journal of hypertension. 
2004 Jan 1;22(1):73-80. 

67. Keenan JM, Pins JJ, Frazel C, Moran A, 
Turnquist L. Oat ingestion reduces systolic and 
diastolic blood pressure in patients with mild or 
borderline hypertension: a pilot trial. J Fam Pract. 
2002 Apr 1;51(4):369. 

68. Burke V, Hodgson JM, Beilin LJ, Giangiulioi 
N, Rogers P, Puddey IB. Dietary protein and soluble 
fiber reduce ambulatory blood pressure in treated 
hypertensives. Hypertension. 2001 Oct 1;38(4):821-6. 

69. Eliasson K, Ryttig KR, Hylander B, Rössner S. 
A dietary fibre supplement in the treatment of mild 
hypertension. A randomized, double-blind, placebo-
controlled trial. Journal of hypertension. 1992 
Feb;10(2):195-9. 

70. Lee YP, Mori TA, Puddey IB, Sipsas S, 
Ackland TR, Beilin LJ, Hodgson JM. Effects of lupin 
kernel flour–enriched bread on blood pressure: a 
controlled intervention study. The American Journal 
of Clinical Nutrition. 2009 Mar 1;89(3):766-72. 

71. Balasuriya BN, Rupasinghe HV. Plant 
flavonoids as angiotensin converting enzyme 



PhOL     Anwar, et al.    40 (pag 30-49) 
 

 
http://pharmacologyonline.silae.it 

ISSN: 1827-8620 

inhibitors in regulation of hypertension. 
Functional foods in health and disease. 2011 May 
8;1(5):172-88. 

72. Ojeda D, Jiménez-Ferrer E, Zamilpa A, 
Herrera-Arellano A, Tortoriello J, Alvarez L. 
Inhibition of angiotensin convertin enzyme (ACE) 
activity by the anthocyanins delphinidin-and 
cyanidin-3-O-sambubiosides from Hibiscus 
sabdariffa. Journal of ethnopharmacology. 2010 Jan 
8;127(1):7-10. 

73. Actis-Goretta L, Ottaviani JI, Keen CL, Fraga 
CG. Inhibition of angiotensin converting enzyme 
(ACE) activity by flavan-3-ols and procyanidins. FEBS 
letters. 2003 Dec 18;555(3):597-600. 

74. Kwon EK, Lee DY, Lee H, Kim DO, Baek NI, 
Kim YE, Kim HY. Flavonoids from the buds of Rosa 
damascena inhibit the activity of 3-hydroxy-3-
methylglutaryl-coenzyme a reductase and 
angiotensin I-converting enzyme. Journal of 
agricultural and food chemistry. 2010 Jan 
27;58(2):882-6. 

75. Loizzo MR, Said A, Tundis R, Rashed K, Statti 
GA, Hufner A, Menichini F. Inhibition of angiotensin 
converting enzyme (ACE) by flavonoids isolated 
from Ailanthus excelsa (Roxb)(Simaroubaceae). 
Phytotherapy Research: An International Journal 
Devoted to Pharmacological and Toxicological 
Evaluation of Natural Product Derivatives. 2007 
Jan;21(1):32-6. 

76. Oh H, Kang DG, Kwon JW, Kwon TO, Lee SY, 
Lee DB, Lee HS. Isolation of angiotensin converting 
enzyme (ACE) inhibitory flavonoids from Sedum 
sarmentosum. Biological and Pharmaceutical 
Bulletin. 2004;27(12):2035-7. 

77. Kiss A, Kowalski J, Melzig MF. Compounds 
from Epilobium angustifolium inhibit the specific 
metallopeptidases ACE, NEP and APN. Planta 
medica. 2004 Oct;70(10):919-23. 

78. Ottaviani JI, Actis-Goretta L, Villordo JJ, 
Fraga CG. Procyanidin structure defines the extent 
and specificity of angiotensin I converting enzyme 
inhibition. Biochimie. 2006 Mar 1;88(3-4):359-65. 

79. Kang DG, Kim YC, Sohn EJ, Lee YM, Lee AS, 
Yin MH, Lee HS. Hypotensive effect of butein via the 
inhibition of angiotensin converting enzyme. 

Biological and Pharmaceutical Bulletin. 
2003;26(9):1345-7. 

80. Samaha AA, Fawaz M, Salami A, Baydoun S, 
Eid AH. Antihypertensive indigenous lebanese 
plants: Ethnopharmacology and a clinical trial. 
Biomolecules. 2019 Jul;9(7):292. 

81. Anwar MA, Samaha AA, Baydoun S, Iratni R, 
Eid AH. Rhus coriaria L.(Sumac) evokes 
endothelium-dependent vasorelaxation of rat aorta: 
involvement of the cAMP and cGMP pathways. 
Frontiers in pharmacology. 2018 Jun 28;9:688. 

82. Anwar MA, Al Disi SS, Eid AH. Anti-
hypertensive herbs and their mechanisms of action: 
part II. Frontiers in pharmacology. 2016 Mar 8;7:50. 

83. Al Disi SS, Anwar MA, Eid AH. Anti-
hypertensive herbs and their mechanisms of action: 
part I. Frontiers in pharmacology. 2016 Jan 19;6:323. 

84. Q Alali F, El-Elimat T, Khalid L, Hudaib R, 
Saleh Al-Shehabi T, H Eid A. Garlic for cardiovascular 
disease: prevention or treatment?. Current 
pharmaceutical design. 2017 Feb 1;23(7):1028-41. 

85. Hidayati S, Franco FM, Bussmann RW. Ready 
for phase 5-current status of ethnobiology in 
Southeast Asia. Journal of Ethnobiology and 
Ethnomedicine. 2015 Dec;11(1):1-8. 

86. Malik K, Ahmad M, Bussmann RW, Tariq A, 
Ullah R, Alqahtani AS, Shahat AA, Rashid N, Zafar M, 
Sultana S, Shah SN. Ethnobotany of anti-
hypertensive plants used in northern Pakistan. 
Frontiers in pharmacology. 2018 Jul 24;9:789. 

87. Balogun FO, Ashafa AO. A review of plants 
used in South African Traditional Medicine for the 
management and treatment of hypertension. Planta 
medica. 2019 Mar;85(04):312-34. 

 

 

 

 

 

 

 



PhOL     Anwar, et al.    41 (pag 30-49) 
 

 
http://pharmacologyonline.silae.it 

ISSN: 1827-8620 

 

Table 1. The list of medicinal plants used for treatment of HTN in human subjects 

 
Scientific 

name 

 
Part Study design Does 

 
Jadad 
score 

Groups 
 

Duration Result 
 

Mechanism of 
action 

Hibiscus 
sabdariffa L. 

Aqueous 

calyx 
extract 

Uncontrolled trial 
using cold pressor 

test 
15 mg/kg 0 

20 healthy 
subjects 

ND 

Elevation of 

MAP & HR 

were 

significantly 
lower with the 

extract 

Reduction of 

vascular 

reactivity during 

sympathetic 

nervous system 
activation 

Zingiber 

officinale 

Roscoe 

Rhizome Double-blind 
randomized trial 

50, 100 
mg/kg 

2 Group A: distilled 

water 

Group B:100 

mg/kg of plant 

Group C: 50 mg/kg 
of plant 

2-4 h ↓SBP, DBP, 

HR 
Blockade of 

voltage 
dependent Ca2+ 

channels 

 

Adenia 

cissampeloid 

es (Planch. ex 

Hook.) Harms 

Extract Single-blind 

trial 
150 mg/kg 0 14 patients 

Group A: Test 
group 

Group B: Control 
group 

1 year ↓BP with little 
effect on SBP 

Reduction in 
muscular 

contraction 

Ginkgo biloba 
L. 

Leaf Double-blind, 
placebocontrolled 

trial 

120 mg 1 70 patients Singledose 

adminis 
tration 

↓SBP & DBP 

No significant 
effect on HR 

Inhibition of 

cardiovascular 

neuroendocrine 
responses 

during stress 
Hibiscus 

sabdariffa L. 

 

Calyx Randomized 

uncontrolled 

trial 

15 mg/kg 1 20 healthy 
subjects 

 

ND ↓MAP Reduction of 

vascular 

reactivity during 

sympathetic 

nervous system 
activation 

Allium sativum 
L. 

Bulb Placebocontrolled, 

double-blind, 
randomized trial 

1000 mg 2 210 patients: 

106 test 

106 placebo 

1  year ↓DBP Inhibition of 

artery 

calcification rate 

Coffea arabica 
L. 

Been Placebocontrolled, 

randomized, 
double-blind 

trial 

140 mg/kg 2 28 patients: 

14 placebo 

14 test 

14 w ↑BP 

Useful for mild 

hypertensive 
patients 

NO-mediated 
vasodilation 
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Ephedra sp. 
 

Sprout Double-blind, 
randomized, 

placebocontrolled 

15 mg 

extract 

60 mg 
caffeine 

2 13 healthy 
subjects 

7 d No significant 

change in any 

cardiovascular 
parameter 

ND 

Vitis vinifera L. 

 

Seed Double blind 

placebo- 

controlled 
randomized 

300 mg/d 2 70 patients: 

35 placebo 

35 test 

8 w ↓3.0 mmHg 

for SBP & 1.4 

mmHg for DBP 

No significant 

change in 

ABP 

NO synthesis 

dependent 

pathway 

Relaxes the 
smooth muscles 

on vessels 

LDH=Lactate dehydrogenase, CK=creatine kinase, DBP=diastolic blood pressure, SBP=systolic blood pressure, ABP=arterial 
blood pressure, eNOS= endothelial nitric oxide synthase, MAP= mean arterial pressure, D= day 

 

Table 2. Reports on phytochemical constituents and antihypertensive properties of plants [20-29] 

Plant species Documented phytochemical properties Documented antihypertensive activity 

Bambusa 
vulgaris 

The aqueous extract of B. vulgaris leaves is 
reported to contain alkaloids, tannins, phenolics, 

glycosides, saponins, flavonoids, and 
anthraquinones. 

Asian medicine, especially in China and Japan 
have recorded Bamboo to be protective 

against cardiovascular diseases. 

Bridellia ferruginea The phytochemical analysis carried out on B. 
ferruginea leaves and bark detected the presence 
of alkaloids, flavonoids, tannin, cardiac glycosides, 

anthraquinone, phlobatinnin, and saponins, and 
was negative for anthocyanin . 

Studies by Tettey-Larbi et al. [20] recorded 
high activity and concentration of Potassium-

40 in B. ferruginea and stated that this 
medicinal plant can significantly aid the 

therapeutic purposes for the treatment of 
hypertension. 

Carica papaya The leaves of C. papaya are rich in flavonoids 
(kaempferol and myricetin), alkaloids (carpaine, 

pseudocarpaine, dehydrocarpaine I and II), 
phenolic compounds (ferulic acid, caffeic acid,  

chlorogenic acid),  cynogenetic compounds 
(benzylglucosinolate), carotenoids and 

anthraquinones glycoside. 

C. papaya plant (leaves and unripe fruits) have 
been used in treating numerous diseases 

including high blood pressure. 

Nauclea 
latifolia 

Phytochemical screening of different  parts of 
the plant confirmed the presence of saponins, 
alkaloids, glycosides, tannins, flavonoids and 

anthraquinones. 

Roots of N. latifolia are used in Nigeria for the 
treatment of hypertension. The extract 

reduced systolic, diastolic, and mean arterial 
pressure in normotensive and in one kidney 

one clip hypertensive rats in a dose 
dependant manner. 

Mangifera indica Phytochemical screening of the leaves revealed the 
presence of saponin, steroids, tannin, flavonoid, 

reducing sugars, cardiac glycosides and 
anthraquinone. 

Various biological effects including its 
hypolipidemic activity have been studied. 

Anecdotal reports have however stated its 
use in the management of hypertension. 
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Moringa oleifera The foliage of M. oleifera has been established as a 
rich source of phenolic acids, flavonoids, alkaloids, 

phytosterols, natural sugars, vitamins (ascorbic 
acid, tocopherol, folate) minerals, organic acids 

and polyunsaturated fatty acids. 

Oral administration of M. oleifera seed 
powder in spontaneous hypertensive rats 

resulted in a beneficial effect on the cardiac 
structure and function. This study thus 

provided scientific rational for the empirical 
use of moringa in traditional Malagasy 

medicine against cardiac diseases associated 
with blood pressure overload. 

Ocimum gratissimum Phytochemical screening revealed the presence of 
alkaloids, tannins, saponin, steroids, cardiac 

glycoside, flavonoids, terpenoids and phenols. The 
proximate analysis confirmed that the leaves 

contain appreciable amount of ash, crude protein, 
lipids, fibre and carbohydrates. 

Treatment of deoxycorticosterone acetate-
hypertensive rats with the essential oil of 

Ocimum gratissimum caused a dose-
dependently decreased in blood pressure. 

Parkia biglobosa Phytochemical screening showed that sterols and 
triterpenes, saponosides, tannins, coumarins, 

anthocyanosides and flavonosides are present in 
both bark and leaf but in different concentrations 

P. biglobosa seeds and bark are used in 
Burkina Faso in West Africa for the treatment 

of hypertension. 

Persea americana Peptone, b-galactoside, glycosylated abscisic acid, 
alkaloids, cellulose, polygalacto urease, 

polyuronoids, cytochrome P-450 and volatile oils 
are reported to be present in this plant. 

This plant is reported to be used in the 
treatment of hypertension. 

 

 

 

 

Table 3. Initial values of HR and BP in normotensive and hypertensive rats 
 

Group BP BP HR HR 

 
Normotensive Hypertensive Normotensive Hypertensive 

Control 104±1 139±3 358±2 370±7 

Argemone 
mexicana 

114±2 138±2 329±4 354±5 

Bursera simaruba 115±3 144±2 304±5 336±9 

Selaginella 
lepidophylla 

114±2 136±6 371±5 398±6 

Justicia spicigera 107±1 136±1 327±8 376±3 
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Figure 1. Influence of a single oral administration of Argemone Mexicana, and Bursera simaruba over blood pressure in 
hypertensive rats 

 

Figure 2. (a) Influence of intravenous administration of Argemone mexicana, Bursera simaruba, Selaginella lepidophylla and 

Justicia spicigera over mean arterial pressure in normotensive and hypertensive rats. (b) Aortic vascular reactivity due 
increasing concentrations of A. mexicana and B. simaruba in normotensive and hypertensive rats.

b 

a 
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Table 4. ACE-inhibitory activities in vitro and antihypertensive effect in vivo of plant protein–derived hydrolysates and 
peptides 

Source 
protein 

Enzyme or other process 
conditions ACE 

inhibition 
Identified 
peptides 

 
In vivo 

response 

 

Ref. 

  
IC50 

(mg/ml) 
Sequences 

IC50 
value 
(µM) 

Dose 
administration 

model 

Response 
(Δ SBP 
mmHg) 

 

Sweet 
potato tuber 

protein 
isolate 

Thermoase PC 
10F, Protease S & Proleather 

FG-F 
0.018 

ITP 
IIP 

GQY 
STYQT 

9.5 
80.8 
52.3 

300.4 

500 mg/kg 
hydrolysate, 

oral, 
SHR 

-30 after 
8 
h 

[46] 

Sweet 
potato tuber 

defensin 

Trypsin 

0.190 

GFR 
FK 

IMVAEAR 
GPCSR 
CFCTKPC 

MCESASSK 

94.25 
265.43 
84.12 
61.67 
1.31 

75.93 

  

[43] 

Sweet 
potato tuber 
Thioredoxin 

h 

Trypsin 

0.152 

EVPK 
VVGAK 

FTDVDFIK 
MMEPMVK 

1.73 
1.14 
0.42 
1.03 

  

[44] 

Sweet 
potato tuber 

Trypsin 
inhibitor 

Pepsin 0.188 

HDHM 
LR 

SNIP 
VRL 

TYCQ 
GTEKC 

RF 
VKAGE 

AH 
KIEL 

276.2 
746.4 
228.3 
208.6 

2.3 
275.8 
392.2 
141.56 
523.5 
849.7 

  

[45] 

Sunflower 
protein 

Alcalase 
Peptide fraction from 

affinity 

purification 

0.062 1.18x10-3 

 

  

 

[59] 
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Pea protein 
Gastrointestinal digest in 

vitro 
0.070 

  

50 mg/kg 

intravenous, 
SHR 

-44, 
transient 

and 
sharp 

reduction 

[57] 

Apios 

Americana 
Medikus 

tuber 

Water extract 
(rich in proline) 

127 

  

200 mg/kg 
oral, SHR 

-25 after 
0.5 and 1 

h 

[55] 

Mung bean 
protein 

Alcalase, 6kDa MWCO 
permeate 

0.64 

KDYRL 

VTPALR 
KLPAGTLF 

26.5 

82.4 
13.4 

600 mg/kg 
oral, 
SHR 

-30.8 
after 6 

h 
[51,52] 

Rice Alcalase 0.14 TQVY 18.2 

600 mg/kg 

hydrolysate 
30 mg 

peptide/kg 
SHR, oral 

-25.6 

after 6 h 
-40 after 

6 
h 

[52,58,60] 
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Table 5. Antihypertensive effects of plant derived prebiotics 

Intervention 
Experimental design 

Subjects Dose Effects Ref. 

Soluble fiber extracted 
from oat bran 

 

Randomized, double-
blind, 

placebo-controlled 
 

n=110; 30 to 65 years; 
not on hypertension 

treatment; SBP of 125-
159 mmHg and 

DBP of < 95 mmHg 

8 g/d of fiber for 
12 weeks 

A reduction in 
SBP of 2.0 mmHg 

and DBP of 1.0 
mmHg 

 

[66] 

Beta-glucan from 
whole oats cereals 

Randomized, 
parallel, pilot trial 

n=18; 27-59 years old; 
healthy, untreated 

hypertensives with SBP 
of 130-160 mmHg and 
DBP of 85-100 mmHg 

5.52 g/d of 
betaglucan for 6 

weeks 

A reduction in 
SBP of 7.5 mmHg 

and DBP of 5.5 
mmHg 

[67] 

Diet containing soy 
protein isolate and 

supplementation of 
fiber extracted from 

psyllium 

Randomized, double-
blind, parallel 

n=36; nonsmoking 
men or women > 20 

years old; on 

antihypertensive drug 
therapy for > 6 

months; SBP of 130160 
mmHg 

12 g fiber/d for 8 
weeks 

A reduction in 
SBP of 5.9 mmHg 

[68] 

Dietary fiber in the 
form of pill 

supplementation 

Randomized, double-
blind, parallel, 

placebocontrolled 

n=63; 18-70 yrs old; 
hypertensive with a 

minimum DBP of > 90 
mmHg 

7 g/d of dietary 
fiber for 12 weeks 

A reduction in 
DBP of 5 mmHg 

[69] 

Bread substituted with 
lupin kernel flour 

Randomized, parallel n=74; 20-70 years old; 
overweight and obese 
men and women with 

BMI of 25-35; 
SBP<150 mmHg and 

DBP<95 mmHg 

4 x 40g of 
bread/d for 16 
weeks; Bread 

contained 9.5% 
w/w of fiber 

A reduction in 
SBP of 3.0 mmHg 

[70] 
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Table 6. IC50 values of ACE inhibitory flavonoids and their metabolites 

Group of 

Flavonoids 

Compound IC50 Value Ref. 

Anthocyanins Delphinidin-3-O-sambubioside 142 µM [72] 

 Cyanidin-3-O-sambubioside 118 µM [72] 

 Cyanidin-3-O-β-glucoside 139 µM [74] 

 

Flavones Apigenin 280 µM [75] 

 Luteolin 290 µM [75] 

 Luteolin-7-O-glucopyranoside 280 µM [75] 

 

Flavonols Quercetin glucuronide 200 µM [77] 

 Quercetin-3-O-(6´́ -galoyl)-galactoside 160 µM [77] 

 Quercetin-3-O-α—(6-caffeoylglucosyl- 
β-1,2-rhamnoside) 

Quercetin-3-O-α—(6-p- 

coumaroylglucosyl-β-1,2- rhamnoside) 

Isorhamnetin-3-β-glucopyranoside 

159 µM 

 

352 µM 

 

409 µM 

[76] 

 

[76] 

 

[76] 

 Quercetin-3-β-glucopyranoside 709 µM [76] 

 Quercetin-3-α-arabinopyranoside 310 µM [75] 

 

 

Kaempferol-3-α-arabinopyranoside 

 

393 µM 

 

[76] 

 

Flavan-3-ols Epicatechin - dimer 97 µM [78] 

 Epicatechin - hexamer 8 µM [78] 

 

Chalcones 
 

Butein 730 µM [79] 
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Table 7. Plant species and traditional practices used for the treatment hypertension in Lebanon. 

Plant Species (Family) English Name Arabic Name Preparation and Administration RFCs 

Allium ampeloprasum L. 
(Amaryllidaceae) 

Leek Kerrat 
Decoction of bulbs and leaves, 1 

cup/day. Medicinal food 
0.94 

Apium graveolens L. (Apiaceae) Wild Celery Krafs 
Fresh juice of shoots and leaves, 1 

cup twice/week 
0.92 

Artemisia herba alba Asso 

(Asteraceae) 

White Worm-

wood 

Shieh Infusion of aerial parts, 1 cup/day 0.64 

Asparagus acutifolius L. 

(Asparagaceae) 
Wild Asparagus Halyoun Decoction of stem tops, 1 cup/day 0.90 

Calicotome villosa (Poir.) Link 

(Fabaceae) 
Spiny broom Kandoul Decoction of seeds, 1 cup/day 0.35 

Centaurium erythraea Rafn 

(Gentianaceae) 
Spiked centaury Kantarioun 

Infusion of flowering aerial parts, 3 

cups/day for 2 weeks 
0.55 

Crataegus azarolus L. (Rosaceae) Hawthorn Zaarour 
Decoction of leaves, flowers or 

fruits 1 cup/day 
0.90 

Cupressus sempervirens L. 

(Cupressaceae) 
Cypress Sarou Decoction of leaves, 1 cup/day 0.45 

Equisetum telmateia Ehrh. 

(Equisetaceae) 

Branched 

horsetail 
Zanab El-khayl 

Aerial parts Infusion/3cups/day for 

8–12 weeks 
0.75 

Eryngium creticum Lam. (Apiaceae) Eryngo Kers Aanni 
Juice of young shoots and 

leaves, ½ cup/day 
0.80 

Foeniculum vulgare Mill Fennel Choumar Decoction of seeds, 2 cups/day 0.65 
Fibigia clypeata (L.) Medik. 

(Brassicaceae) 
Roman Shields 

Hachichet El 

Oumeh 
Infusion of leaves, 1cup/day 0.90 

Hordeum vulgare L. (Poaceae) Barley Sha’ir Decoction of seeds, 1 cup/day 0.94 

Laurus nobilis L. (Lauraceae) Sweet bay Ghar Decoction of leaves, 1/2  cup/day 0.89 
Matricaria aurea (Loefl.) Sch.Bip. 

(Compositae) 
Chamomile Bebounej 

Infusion flowers, 3 cup/day as 

herbal tea 
0.85 

Matricaria chamomilla L. 

(Asteraceae) 

Chamomile Bebounej Infusion of flowers, 3cup/day 0.85 

Mentha longifolia L. (Lamiaceae) Horse Mint Na’na’a Infusion of leaves, 2cup/day 0.95 

Melissa officinalis L. (Lamiaceae) Lemon Balm Mallieseh Infusion of leaves, 2cup/day 0.45 

Myrtus communis L. (Myrtaceae) Myrtle Hemblas 
Maceration of fresh fruits in oil, 

essential oil 
0.86 

Paronychia argentea Lam. 
(Caryophyllaceae) 

Silvery Paronychia 
Hachichet El 

Ramel 
Decoction of aerial parts, 1 cup/day 0.40 

Peganum harmala L. (Nitrariaceae) Syrian rue, harmel Harmala Decoction of aerial parts, 1 cup/day 0.72 
Plantago major L. (Plantaginaceae) Broadleaf plantain Lissan el Hamal Decoction, 1 cup/day 0.89 

Portulaca oleracea L. 
(Portulacaceae) 

Purslane Bakleh Decoction of leaves, 3 cups/day 0.88 

Raphanus raphanistrum L. 
(Brassicaceae) 

Wild radish Fejel Barie 
Juice of aerial parts, roots Fresh ½ 

cup/day 
0.94 

Urtica dioica L. (Urticaceae) Stinging nettle Korrays 
Decoction of young shoots and 

leaves, 

3 cups/day 

0.95 

Viola odorata L. (Violaceae) Sweet violet Banafsaj Infusion of flowers., 3 cup/day 0.95 

RFC: relative frequency of citation. 


