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1. Introduction 

Arterial hypertension is most important diseases in 

developing countries. This common and asymptomatic 

disease is curable and can be easily diagnosed, but it 

may have fatal consequences if left untreated (Leng et 

al., 1996). Hypertension in adults refers to an increase 

in systolic blood pressure equal to or more than 140 

mm/hg as well as diastolic blood pressure equal to or 

more than 90mm/Hg separately or together (Lloyd-

Jones et al., 2005). Some studies show that a great 

number of factors contribute to the raised blood 

pressure in hypertensive patients, and their relative 

roles may differ between individuals. Among the 

factors that have been intensively studied are salt 

intake, obesity and insulin resistance, the renin-

angiotensin system, and the sympathetic nervous 

system (Beevers et al., 2001). Studies have shown that 

if hypertension disorder is left untreated, it can cause 

problems such as heart failure, coronary artery disease, 

angina, myocardial infarction, development of 

thrombosis, and cerebral hemorrhage (MacMahon et 

al., 1990). Hypertension management consists of two 
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main approaches: lifestyle modifications and 

pharmacological treatment .lower intake of salt and fat, 

regular exercise and limited alcohols intake are the 

most important lifestyle factors (Appel et al., 2003). 

There are some mechanisms for lowering blood 

pressure: decreasing blood volume and Na, decreasing 

peripheral resistance, restrain heart activity, peripheral 

vasodilation by interfering NO and angiotensin 

suppression. There are several groups of 

antihypertensive drugs, including diuretics, anti- 

adrenergic receptor, a vascular dilator and angiotensin-

converting enzyme inhibitors (ACEI) (Collaboration, 

2000). Nowadays, the need for multiple drug therapy 

especially for whom with resistant hypertension and 

rising number of patients suffering from adverse 

effects and side effects of synthetic drugs have led to 

the popularity of herbal medicines. Growing use of 

medicinal plants highlights the need for more research 

on medicinal plants and their effects on clinical trials. 

Many medicinal plants in traditional medicine in Iran 

are used to control blood pressure for their relatively 

high effectiveness, slight side effects, being natural, 

and lower prices compared to expensive drugs. In this 

review, several plants are used to treat hypertension 

which is studied clinically and in laboratory conditions 

focused on Iranian complementary medicine. In many 

reference books such as Canon written by Ibn Sina 

many of these plants are mentioned (Tekol, 2007). 

Berberis Vulgaris 

A shrub 1 to 5 meters in length with small red fruits 

that, fruit of this plant contains alkaloids such as 

Berberine , Jatrorrhizine , Chloramine , Palmatine , 

Oxycodone , this is fluorine Eyes and Magnoflorine 

which have antibiotic effects and help lower blood 

pressure (Imanshahidi and Hosseinzadeh, 2008). There 

is plenty of evidence that barberry fruit improve blood 

pressure and this characteristic is attributed to alkaloid 

berberine (Fatehi‐Hassanabad et al., 2005). In 

experimental intravenous administration of aqueous 

extract of barberry to rats suffering from high blood 

pressure it was shown that the reduced blood pressure 

was significant at the probability level of P <0.01. In 

this experiment blood pressure was caused by sodium 

chloride in the drinking water of rats, then, blood 

pressure was significantly reduced by injecting the 

aqueous extract of barberry (Hong et al., 2002). In 

another experiment, aqueous extract of barberry in the 

form of 200 mg capsules was administered to 60 

patients three times a day and for two weeks. At the 

end, the average systolic blood pressure was reduced 

from 169.05 to 145.08 and diastolic blood pressure 

was reduced from 99.8 to 83.75 and the reduction was 

significant at P <0.01 (Cicero and Ertek, 2009). 

Alium sativum 

Garlic is an herbaceous perennial plant consisting 

of 10 to 50 cubes. The uses of garlic to treat various 

diseases back to thousands years ago. However, there 

is little scientific support for medicinal properties of 

garlic (Koch and Lawson, 1996). But in the past 

decade, the protective properties of garlic against 

cancer was proved by epidemiological studies and 

animal experiments (Thomson and Ali, 2003; 

Wargovich, 1987). Garlic contains the various 

compounds such as organosulfur compounds, amino 

acids, vitamins and minerals. It is possible that some 

sulfur compounds, including allicin, ojeone, allyl 

cystein, diallyl thiosulfinate are responsible for the 

health benefits of garlic (Kimbaris et al., 2006). 

Animal studies showed that garlic extract reduces 

plasma lipids and cholesterol (Ali et al., 2000; Eidi et 

al., 2006). In an experiment the effect of garlic pill on 

the patients with high blood pressure was examined 

and the results indicated that the garlic pill 

significantly reduced blood sugar, blood lipid and 

systolic blood pressure (Reinhart et al., 2008). 

Apium graveolens 

Celery is a plant of Apiaceous family, which has 

different chemical compounds including glycosides, 

sugars, pectin and ether essence (Momin and Nair, 

2001). Apigenin as the importance flavonoid in celery 

is a potent antiplatelet agent and this vascular relaxant 

effect in animals has been demonstrated (Zhang et al., 

2011). In another study, the effects of the celery seed 

tea bag were examined clinically in 37 patients with 

hypertension (Moghadam et al., 2013). Before the 

experiment, the mean systolic and diastolic blood 

pressure was 171.35 and 94.3, respectively and after 

the treatment, they were measured 154.3 and 89.6, 

respectively. This difference was significant at the 

probability level of 0.05. This effect is probably 

produced by opening vascular effects of diuresis (Fazal 

and Singla, 2012). In the other study it was shown that 

aqueous celery extract significantly reduced fat in the 

blood serum of mice (Mansi et al., 2009). 
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Olea europae 

Olive is a plant which belongs to the Oleaceae 

family and the scientific name of the fruit is Olea 

europae. Its leaf and fruit are used in traditional 

medicine. Olive leaf has a bitter taste with diuretic and 

astringent properties, that it also improving blood 

pressure. Olive leaf reduces blood pressure by opening 

ducts of surface vessels without affecting heart 

(Perrinjaquet‐Moccetti et al., 2008). Olive leaf 

contains a substance called oleuropein whose relaxant 

effects on the isolated arteries walls of animals were 

demonstrated (Huang and Sumpio, 2008). Another 

study conducted by Fehri et al (1993) demonstrated 

that aqueous olive leaf extract reduces blood pressure, 

blood sugar and uric acid levels in the rodent (Fehri et 

al., 1993). In another study conducted on mice, 

aqueous extract of olive leaf significantly reduced 

systolic blood pressure compared to placebo (Susalit et 

al., 2011). 

 

Hibiscus Sabdariffa 

An annual plant with 2 to 3 m high bush which has 

3-5 faceted yellowish green leaves and red flowers 

with green sepals which go red the fruit ripens. This 

plant has a very sour taste because of containing high 

citric acid level. Its effectiveness on reducing blood 

pressure has been demonstrated in several article 

which in most cases consider anthocyanin as the main 

factor for hypertension improving (Faraji and 

Tarkhani, 1999; Mozaffari-Khosravi et al., 2009). In 

several countries the aqueous extract of sour tea has 

been used to treat digestive disorders, 

hypercholesterolemia, and diuretic, diaphoretic 

[causing sweating] and anti- hypertensive for many 

years. The experimental values of 500 mg / kg and 

1000 mg / kg body weight calyx of hibiscus tea 

infusion in hypertensive and normotensive wistar-

kyoto rats, significantly reduced the systolic and 

diastolic (Onyenekwe et al., 1999). In an experiment 

conducted by Whabi et al. (2010), the blood pressure-

lowering property of this plant in diabetic patients has 

been demonstrated (Wahabi et al., 2010). In another 

experiment to compare the effects of anti- hypertensive 

and tolerability of a standardized extract from hibiscus 

tea with captopril, a randomized controlled clinical 

trial, patients 30 to 80 years of age were diagnosed 

with hypertension and were not treated for at least one 

month prior to study. One group of subjects drank the 

infusion made from 10 g sepal of hibiscus tea dried 

flower in half a liter of water [containing 9.6 g 

anthocyanin] before breakfast and the other group used 

25 mg captopril twice a day. The results showed that 

the hibiscus tea reduced the systolic blood pressure 

from 139.05 to 123.73 mmHg and diastolic blood 

pressure from 90.81 to 79.52 mmHg. At the end of the 

study, no significant difference was observed in blood 

pressure measured in two treatment groups (Herrera-

Arellano et al., 2004). In the other study, the tolerance 

for both treatment groups was 100%. A natriuretic 

effect was observed in hibiscus tea. The obtained data 

showed that in terms of hypotensive, and anti- 

hypertensive effectiveness as well as tolerance there 

was no significant difference between Hibiscus tea 

extract standardized on 6.9 mg of anthocyanin's and 50 

mg of captopril (Ajiboye et al., 2011). 

2. References 

Ajiboye, T.O., Salawu, N.A., Yakubu, M.T., Oladiji, 

A.T., Akanji, M.A., Okogun, J.I. 2011. Antioxidant 

and drug detoxification potentials of Hibiscus 

sabdariffa anthocyanin extract. Drug and chemical 

toxicology, 34: 109-115. 

Ali, M., Al-Qattan, K., Al-Enezi, F., Khanafer, R., 

Mustafa, T. 2000. Effect of allicin from garlic 

powder on serum lipids and blood pressure in rats 

fed with a high cholesterol diet. Prostaglandins, 

leukotrienes and essential fatty acids, 62: 253-259. 

Appel, L.J., Champagne, C.M., Harsha, D.W., Cooper, 

L.S., Obarzanek, E., Elmer, P.J., Stevens, V.J., 

Vollmer, W.M., Lin, P.-H., Svetkey, L.P. 2003. 

Effects of comprehensive lifestyle modification on 

blood pressure control: main results of the 

PREMIER clinical trial. Journal of the American 

Medical Association. 

Beevers, G., Lip, G.Y., O'Brien, E. 2001. ABC of 

hypertension: Blood pressure measurement: Part 

II—Conventional sphygmomanometry: technique 

of auscultatory blood pressure measurement. 

British Medical Journal, 322: 1043. 

Cicero, A.F., Ertek, S. 2009. Metabolic and 

cardiovascular effects of berberine: from preclinical 

evidences to clinical trial results. Clinical 

Lipidology, 4: 553-563. 

Collaboration, B.P.L.T.T. 2000. Effects of ACE 

inhibitors, calcium antagonists, and other blood-



Ardalani, Journal of Herbal Drugs, Vol. 7, No. 1: 9-13, 2016 

 

12 

 

pressure-lowering drugs: results of prospectively 

designed overviews of randomised trials. The 

Lancet, 356: 1955-1964. 

Eidi, A., Eidi, M., Esmaeili, E. 2006. Antidiabetic 

effect of garlic (Allium sativum L.) in normal and 

streptozotocin-induced diabetic rats. 

Phytomedicine, 13: 624-629. 

Faraji, M.H., Tarkhani, A.H. 1999. The effect of sour 

tea (Hibiscus sabdariffa) on essential hypertension. 

Journal of Ethnopharmacology, 65: 231-236. 

Fatehi‐Hassanabad, Z., Jafarzadeh, M., Tarhini, A., 

Fatehi, M. 2005. The antihypertensive and 

vasodilator effects of aqueous extract from Berberis 

vulgaris fruit on hypertensive rats. Phytotherapy 

Research, 19: 222-225. 

Fazal, S.S., Singla, R.K. 2012. Review on the 

pharmacognostical & pharmacological 

characterization of Apium graveolens Linn. Indo 

Global Journal of Pharmaceutical Sciences, 2: 36-

42. 

Fehri, B., Aiache, J., Memmi, A., Korbi, S., Yacoubi, 

M., Mrad, S., Lamaison, J., 1993. [Hypotension, 

hypoglycemia and hypouricemia recorded after 

repeated administration of aqueous leaf extract of 

Olea europaea L.]. Journal de pharmacie de 

Belgique, 49: 101-108. 

Herrera-Arellano, A., Flores-Romero, S., Chavez-Soto, 

M., Tortoriello, J. 2004. Effectiveness and 

tolerability of a standardized extract from Hibiscus 

sabdariffa in patients with mild to moderate 

hypertension: a controlled and randomized clinical 

trial. Phytomedicine, 11: 375-382. 

Hong, Y., Hui, S.-C., Chan, T.-Y., Hou, J.-Y. 2002. 

Effect of berberine on regression of pressure-

overload induced cardiac hypertrophy in rats. The 

American journal of Chinese medicine, 30: 589-

599. 

Huang, C.L., Sumpio, B.E. 2008. Olive oil, the 

mediterranean diet, and cardiovascular health. 

Journal of the American College of Surgeons, 207: 

407-416. 

Imanshahidi, M., Hosseinzadeh, H. 2008. 

Pharmacological and therapeutic effects of Berberis 

vulgaris and its active constituent, berberine. 

Phytotherapy research, 22: 999-1012. 

Kimbaris, A.C., Siatis, N.G., Daferera, D.J., Tarantilis, 

P.A., Pappas, C.S., Polissiou, M.G. 2006. 

Comparison of distillation and ultrasound-assisted 

extraction methods for the isolation of sensitive 

aroma compounds from garlic (Allium sativum). 

Ultrasonics sonochemistry, 13: 54-60. 

Koch, H.P., Lawson, L.D. 1996. Garlic: the science 

and therapeutic application of Allium sativum L. 

and related species. baltimore, Maryland: Williams 

& Wilkins xv, 329p. ISBN. 

Leng, G.C., Lee, A.J., FOWKERS, F.G.R., 

WHITEMAN, M., Dunbar, J., Housley, E., 

Ruckley, C.V. 1996. Incidence, natural history and 

cardiovascular events in symptomatic and 

asymptomatic peripheral arterial disease in the 

general population. International journal of 

epidemiology, 25: 1172-1181. 

Lloyd-Jones, D.M., Evans, J.C., Levy, D., 2005. 

Hypertension in adults across the age spectrum: 

current outcomes and control in the community. 

Journal of the American Medical Association, 294: 

466-472. 

MacMahon, S., Peto, R., Collins, R., Godwin, J., 

Cutler, J., Sorlie, P., Abbott, R., Neaton, J., Dyer, 

A., Stamler, J. 1990. Blood pressure, stroke, and 

coronary heart disease: part 1, prolonged 

differences in blood pressure: prospective 

observational studies corrected for the regression 

dilution bias. The Lancet, 335: 765-774. 

Mansi, K., Abushoffa, A.M., Disi, A., Aburjai, T. 

2009. Hypolipidemic effects of seed extract of 

celery (Apium graveolens) in rats. Pharmacognosy 

magazine, 5: 301. 

Moghadam, M.H., Imenshahidi, M., Mohajeri, S.A. 

2013. Antihypertensive effect of celery seed on rat 

blood pressure in chronic administration. Journal of 

medicinal food, 16: 558-563. 

Momin, R.A., Nair, M.G. 2001. Mosquitocidal, 

nematicidal, and antifungal compounds from 

Apium graveolens L. seeds. Journal of agricultural 

and food chemistry, 49: 142-145. 

Mozaffari-Khosravi, H., Jalali-Khanabadi, B., 

Afkhami-Ardekani, M., Fatehi, F., Noori-Shadkam, 

M. 2009. The effects of sour tea (Hibiscus 

sabdariffa) on hypertension in patients with type II 

diabetes. Journal of human hypertension, 23: 48-

54. 

Onyenekwe, P., Ajani, E., Ameh, D., Gamaniel, K. 

1999. Antihypertensive effect of roselle (Hibiscus 

sabdariffa) calyx infusion in spontaneously 

hypertensive rats and a comparison of its toxicity 



Ardalani, Journal of Herbal Drugs, Vol. 7, No. 1: 9-13, 2016 

 

13 

 

with that in Wistar rats. Cell Biochemistry and 

Function, 17: 199-206. 

Perrinjaquet‐Moccetti, T., Busjahn, A., Schmidlin, C., 

Schmidt, A., Bradl, B., Aydogan, C. 2008. Food 

supplementation with an olive (Olea europaea L.) 

leaf extract reduces blood pressure in borderline 

hypertensive monozygotic twins. Phytotherapy 

Research, 22: 1239-1242. 

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: 1766-1771. 

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: 251-258. 

Tekol, Y., 2007. The medieval physician Avicenna 

used an herbal calcium channel blocker, Taxus 

baccata L. Phytotherapy Research, 21: 701-702. 

Thomson, M., Ali, M. 2003. Garlic [Allium sativum]: 

a review of its potential use as an anti-cancer agent. 

Current cancer drug targets, 3: 67-81. 

Wahabi, H., Alansary, L., Al-Sabban, A., Glasziuo, P. 

2010. The effectiveness of Hibiscus sabdariffa in 

the treatment of hypertension: a systematic review. 

Phytomedicine, 17: 83-86. 

Wargovich, M.J., 1987. Diallyl sulfide, a flavor 

component of garlic (Allium sativum), inhibits 

dimethyihydrazine-induced colon cancer. 

Carcinogenesis, 8: 487-489. 

Zhang, Q., Zhou, M.M., Chen, P.L., Cao, Y.Y., Tan, 

X.L., 2011. Optimization of Ultrasonic‐Assisted 

Enzymatic Hydrolysis for the Extraction of 

Luteolin and Apigenin from Celery. Journal of 

food science, 76: C680-C685. 

 

 

 

 


