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Abstract

Considering the high prevalence of hypertension, its debilitating end organ damage, and the side effects of chemical
drugs used for its treatment, we conducted this experimental study to evaluate the effect of sour tea (Hibiscus
sabdariffa) on essential hypertension. For this purpose, 31 and 23 patients with moderate essential hypertension were
randomly assigned to an experimental and control group, respectively. Patients with secondary hypertension or those
consuming more than two drugs were excluded from the study. Systolic and diastolic blood pressures were measured
before and 15 days after the intervention. In the experimental group, 45% of the patients were male and 55% were
female, and the mean age was 52.697.9 years. In the control group, 30% of the patients were male, 70% were female,
and the mean age of the patients was 51.5910.1 years. Statistical findings showed an 11.2% lowering of the systolic
blood pressure and a 10.7% decrease of diastolic pressure in the experimental group 12 days after beginning the
treatment, as compared with the first day. The difference between the systolic blood pressures of the two groups was
significant, as was the difference of the diastolic pressures of the two groups. Three days after stopping the treatment,
systolic blood pressure was elevated by 7.9%, and diastolic pressure was elevated by 5.6% in the experimental and
control groups. This difference between the two groups was also significant. This study proves the public belief and
the results of in vitro studies concerning the effects of sour tea on lowering high blood pressure. More extensive
studies on this subject are needed. © 1999 Elsevier Science Ireland Ltd. All rights reserved.
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1. Introduction

Hypertension is one of the most prevalent and
important health problems in developed as well as
developing countries (Braunwald, 1992). Overall,* Corresponding author. Fax: +98 21 8839882.
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18–54% of the world’s population (Braunwald,
1992; Green and Peled, 1992; National high blood
pressure education program working group report
on hypertension in the elderly, 1994), and 24.6–
29.7% of the residents of Tehran are hypertensive
(Nasrolahi, 1990; Feiz-Zadeh, 1993). Twelve per-
cent of the deaths are caused by hypertension and
its direct effects. Twenty percent of the general
population should expect to have high blood pres-
sure during their life (Nosratollah, 1994). In 90%
of cases the etiology of hypertension is unknown.
This is called essential hypertension. Hypertension
causes end organ damage to the heart, kidneys
and the central nervous system (atherosclerosis
occurs in 30% of the cases and congestive heart
failure, stroke, renal failure and retinopathy in
more than half of the cases). In mild hypertension
the risk of side effects are high without treatment.
Hypertension is a progressive and fatal disease
(Williams, 1995). Non-pharmacological treat-
ments such as diet, exercise, relaxation and yoga
are used for controlling mild hypertension.

For higher blood pressures, diuretics, adrener-
gic receptor blockers, calcium channel blockers
and angiotensin converting enzyme inhibitors are
used (Rezvani, 1990–1991; Zare, 1991; Williams,
1995). These drugs have multiple side effects such
as vertigo, depression, congestive heart failure,
hallucination, tachycardia, angina, hypokalemia,
gastrointestinal disturbances and leukopenia
(Williams, 1995). These side effects occur in older
patients two to three times more frequently than
in younger patients (Systolic hypertension in the
elderly program cooperative research group,
1993).

Traditionally, drugs or herbs such as decoction
olive leaf, garlic (Harenberg, 1978) and specially
sour tea (Hibiscus sabdariffa) are used for con-
trolling hypertension. These are known, in tradi-
tional medicine and popular beliefs, to have
beneficial therapeutic effects and minimal side
effects. Ali (1991) evaluated the effects of the
extract of sour tea on lowering blood pressure in
an experimental animal study. Jonadet (1990) ob-
served its protective effects on human vasculature
and its inhibition of angiotensin converting en-
zyme in the laboratory.

Due to the high prevalence of hypertension in
Iran, lack of reliable clinical data about the effects
of this tasty tea which is rich in vitamin C and is
used in different areas of the world, the availabil-
ity of this tea, and the presence of facilities for its
production in Iran, we conducted this study to
evaluate of the effects of sour tea on the systolic
and diastolic pressure of patients with essential
hypertension in Tehran’s Shariati Hospital in
1995. This study may clearly define the effects of
sour tea on hypertension, thereby providing a safe
treatment for controling hypertension and its sec-
ondary fatal effects.

2. Materials and methods

2.1. Clinical trial

This sequential randomized controlled clinical
trial was conducted in order to evaluate the effect
of the sour tea on the blood pressure of patients
with essential hypertension. For this purpose, 80
patients meeting the inclusion criteria were se-
lected among 162 patients registered or visiting
the hypertension clinic of Shariati Hospital in
Tehran.

Inclusion criteria were a systolic pressure of
160–180 mmHg and/or a diastolic pressure of
100–114 mmHg, use of two or fewer antihyper-
tensive drugs, and absence of secondary hyperten-
sion and underlying diseases such as
cardiovascular abnormalities, thyroid disease or
diabetes. First, informed consent was obtained
from all patients. Then they were randomly
placed in the control and experimental groups,
sequentially. One week after discontinuation of
antihypertensive drugs, blood pressure was mea-
sured in the sitting position, from the right hand
positioned at the level of the heart, by a Reister
mercury sphygmomanometer with a 14×50-cm
cuff and a German stethoscope. Blood pressure
was measured twice, at least 5–10 min apart. If
there was more than 5 mmHg difference between
the two recordings, blood pressure was measured
for the third time.

After advising regular exercise, abstinence from
excessive salt intake, saturated fats and smoking,
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Table 1
Mean and standard deviation of the difference of blood pressures in hypertensive patients from days 0 to 15

Day 0–12 (mean9S.D.)Groups Day 12–15 (mean9S.D.)Blood pressure

6.2697.67**Control (n=23) 0.9196.57Systolic
Diastolic 3.5296.03* 0.4795.18

Experimental (n=31) Systolic 17.6196.77*** 7.90911.32**
10.8795.42*** 5.6197.61***Diastolic

*PB0.02; **PB0.008; ***PB0.0003.

instructions for the usage of sour tea were given.
Boxes of 150 g of sour or ordinary tea were given
to the patients, based on random numbers. They
were instructed to use one glass of the decoction
(two spoonfuls of blended tea in one glass of
boiled water boiled for 20–30 min) at least 1 h
before measuring the blood pressure. None of the
patients knew the type and effects of the tea they
consumed. Blood pressure was recorded at days 4,
8 and 12, and 3 days after stopping its use (day
1591) by the described method.

It must be mentioned that during the observa-
tion (from the first to the end of the fifteenth day)
none of the patients used antihypertensive drugs.
Results of changes in blood pressure in the two
groups were compared using the paired t-test, and
between the groups using the t-test. Qualitative
variables were tested with x2.

2.2. Sour tea

H. sabdariffa was obtained from a local market
in 1995 and scientifically identified by M. Kama-
linejad, and the Voucher number 78 was specified
by the Herbarium of the Faculty of Pharmacy,
Shaheed Beheshti University of Medical Sciences
and Health Services.

3. Results

Of the 80 patients, 26 were excluded from the
study due to a rise in blood pressure over the
expected range, after discontinuation of their
pharmacological drugs. Fifty-four patients (31 in
the experimental group and 23 in control group)
were evaluated.

The average age of patients was 52.697.9
years in the experimental group and 51.5910.2
years in the control group, which had no signifi-
cant difference. Variables such as sex, BMI, posi-
tive family history of hypertension, cigarette
smoking, and the number of persons in the family
had no significant difference between the two
groups.

The blood pressure was the lowest on the
twelfth day in the experimental group, with an
11.2% decrease of systolic pressure and a 10.8%
decrease of diastolic pressure, as compared to the
first day. On the twelfth day, the systolic blood
pressure of the experimental group decreased 4%
and their diastolic pressure decreased 3.6%. This
decrease of blood pressure was less on the fourth
and eighth days. The difference of blood pressure
between the control and experimental groups are
significant (with PB0.00001 for systolic pressure
and PB0.00002 for diastolic pressure).

On the fifteenth day after cessation of drinking
tea for 3 days, there was a systolic pressure eleva-
tion of 5.6% and diastolic pressure elevation of
6.2% in the experimental group. In the control
group, systolic pressure decreased 0.6% and dias-
tolic pressure rose 0.4%. Comparing the two
groups, we observe a 1.8-fold decrease in systolic
pressure and a 2.1-fold decrease in diastolic pres-
sure until the twelfth day in the experimental
group as compared to the control group. After
cessation of drinking tea, there was a 8.7-fold
increase in systolic pressure and a 11.9-fold in-
crease in diastolic pressure in the experimental
group as compared with the control group (Table
1). The variations of systolic and diastolic pres-
sures of the patients before and after drinking tea
are shown in Figs. 1 and 2.
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Fig. 1. Variations of systolic pressure in hypertensive patients in the experimental (n=31) and control (n=23) groups. Difference
of mean’s variation between two groups on days: (0–4: NS), (0–8: PB0.004) (0–12: PB0.00001), (0–15: NS), (12–15: PB0.003).

4. Discussion

The blood pressure of the patients in the con-
trol group who used ordinary tea decreased on
the twelfth days of the study, which may be due
to the application of the health advices given at
the beginning of the study. Evaluation of the
patients in the experimental group showed that
the decrease in blood pressure was greatest on the
eighth day, and continued until the twelfth day.
In other words, the effect of sour tea on decreas-
ing systolic and diastolic pressure increases by
continuing its consumption. This effect begins on
the first day, gradually increases, and peaks on
the eighth day. From this day until day 12, sys-
tolic and diastolic pressure decrease equally.

Therefore, this difference can be attributed to
the effect of sour tea on lowering blood pressure
during its consumption. The increase of blood
pressure can be attributed to the cessation of
drinking the tea.

In 1991, El-Saadany mentioned several medical
uses for sour tea (karkade), such as treatment of
cardiac and neurologic diseases, hypertension and
repair of calcified vessels (El-Saadany, 1991). Ali
(1991) demonstrated these effects, while observing
the antispasmodic, antihypertensive, antibacterial
and muscle relaxant effects, in vitro. El-Saadany
(1991), reported the hypochlosterolemic effect of
sour tea, and attributed it to a number of its

components which stimulate hormonal secretions
(such as adrenal corticoid hormones) and there-
fore activate cholesterol metabolic pathways and
facilitate its conversion to other products.

The use of sour tea for the treatment of hyper-
tension has a long traditional history, especially in
Iran, in which it is a popular belief. Considering
the use of different diuretic compounds, such as
garlic, in the treatment of hypertension (Kleijnen,
1989), and the use of diuretics as the first line of
treatment, even as a single drug (Ali, 1991), is the
antihypertensive effect of sour tea only due to its
diuretic effect, or are there any other mechanisms?
Is the antocianine in the extract of sour tea (Ali,
1991) the effective antihypertensive substance of
this tea which has a vasodilator or an angiotensin
converting enzyme inhibitor mechanism?

Based on present documents, angiotensin con-
verting enzyme inhibitors inhibit the effect of the
enzyme on angiotensin I, therefore, angiotensin II
is not produced and aldosterone is not released
from the adrenal gland, which may eventually
cause a decrease in vascular resistance. The inacti-
vation of angiotensin converting enzyme inhibits
the inactivation of bradykinin, a vasodilator hor-
mone. Simultaneously the level of vasodilator
prostaglandins increase. Eventually these three
mechanisms decrease blood pressure without
changing the cardiac output or the heart rate
(Bennet et al., 1996).
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Fig. 2. Variations of diastolic pressure in hypertensive patients in the experimental (n=31) and control (n=23) groups. Difference
of mean’s variation between two groups on days: (0–4: NS), (0–8: PB0.003) (0–12: PB0.00002), (0–15: NS), (12–15: PB0.008).

As mentioned before, the reports of Ali (1991)
concerning the relaxing effects of sour tea on
isolated animal tissues, can prove this theory to
some extent. But can we expect this vascular
relaxing effect and therefore hypotensive effect
from the orally administered form of sour tea?
Answering this question requires extensive phyto-
chemical and phytochemical studies and more
knowledge about the effective components present
in this plant.

One of the remarkable findings of this trial was
the positive effect of regular consumption of sour
tea on controlling blood pressure, as is the case in
all antihypertensive drugs. Since the exact mecha-
nism of the antihypertensive effect of sour tea is
still unknown, its consumption must be super-
vised by a physician. Therefore, considering the
side effects of drugs (Williams, 1995; Bennet et al.,
1996), we suggest that all hypertensive patients
(except those with progressive end organ damage
with life-threatening hypertension) undergo 4–6
months treatment with non-synthetic drugs, i.e.
herbal medicines (such as sour tea), as the first
stage in the ‘step by step’ treatment. But during
this period, the blood pressure must be measured
regularly in order to treat any sudden increase of
blood pressure.

On the other hand, considering the several uses
of sour tea in nutrition (Zangari, 1989) and food
technology (Norton and Esposito, 1994) in differ-
ent areas, the popular belief regarding its benefi-
cial effects in Iran, and the appropriate climate
for its cultivation in Iran, we propose the wide-
spread cultivation of this plant in Iran for the
nutritional, pharmacological and nutritional
industries.
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