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ABSTRACT  

Background: Although evidence suggests that acute ingestion of the aqueous calyx extract of 

Hibiscus sabdariffa inhibits sympathetic nervous system activity, it is not known if this effect is 

associated with a fall in blood pressure (BP). This study therefore investigated the acute effect of 

Hibiscus sabdariffa tea (HST) on BP  and pulse rate using a randomized double-blind, placebo-

controlled design.  

Methods: Following ethical approval and informed consent, the BP and pulse rate of apparently 

healthy subjects were measured before (basal) and one hour after the oral administration of 

200mg/kg HST (n=20) or a food colourant (16ml/L; n=20) that served as placebo. The change 

(Δ) in these parameters was obtained by subtracting the basal values from the values obtained in 

the presence of Hibiscus sabdariffa tea or placebo. The results are expressed as mean ± SEM. 

P<0.05 was considered significant.  

Results: In the presence of Hibiscus sabdariffa tea, the systolic blood pressure (SBP; 

106.5±3.0mmHg) fell significantly (P<0.05) compared to the basal value (116.7±2.9mmHg), 

while the diastolic blood pressure (DBP); mean arterial pressure (MAP) and pulse rate (PR) 

showed no significant difference. In the presence of the placebo, the blood pressure parameters 

(SBP, DBP and MAP) and PR showed no significant difference from the basal values. However, 

in the presence of Hibiscus sabdariffa tea, the changes (Δ) in blood pressure parameters and PR 

were significantly (P<0.0001) lowered, compared to the change induced by the placebo.  

Conclusion: It is concluded that acute consumption of Hibiscus sabdariffa tea lowers blood 

pressure and pulse rate in normotensive subjects.  

All articles published in this journal are licensed under the Creative Commons Attribution 4.0 

International (CC BY 4.0) license. 

© Copyright 2022 African Association of Physiological Sciences -ISSN: 2315-9987. All rights 

reserved 
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INTRODUCTION 

Hibiscus sabdariffa L. (roselle; family: Malvaceae), is a 

flowering plant with high nutritional importance that grows 

in tropical climates (Vadivel, Sriram and Brindha, 2016). It 

is commonly grown for the nutritional value of its various 

parts, which include the seed, calyx, leaf, and fibre (Dalziel, 

1973). In some cultures, it is used as a blood pressure 

lowering agent in traditional medicine and as a soft drink 

(Ajay et al., 2007; Hopkins et al., 2013). It is also employed 

in folk medicine to treat cancer (Chang et al., 2005), renal 

dysfunction (Da-Costa-Rocha et al., 2014), among other 

ailments.  

 

Hibiscus sabdariffa calyx extract has been reported in 

various studies to lower blood pressure in animals (Odigie, 

Ettarh and Adigun, 2003; Mojiminiyi et al., 2007; 

Mojiminiyi et al., 2012) and in humans (Mozaffari-Khosravi 

et al., 2009; McKay et al., 2010; Mozaffari-Khosravi et al., 

2013). Furthermore, some studies suggest that its 

antihypertensive effect may be attributed to anthocyanins, 

polyphenols, and hibiscus acids (Carvajal-Zarrabal et al., 

2005; McKay et al., 2010). Its biological actions include 

cardioprotective (Jonadet et al., 1990), antioxidant (Amin 

and Hamza, 2005; Hopkins et al., 2013;), diuretic 

(Mojiminiyi et al., 2000), cholesterol-lowering (Ochani and 

D'Mello, 2009), as well as acetylcholine-like, histamine-

like, and direct vasorelaxant effects (Adegunloye et al., 

1996). Similarly it has angiotensin-converting enzyme 

inhibitory effects (Ojeda et al., 2010), sympathetic nervous 

system (SNS) inhibitory action (Aliyu et al., 2014; Aliyu et 

al., 2021), inhibition of autonomic nervous system activity 

with an associated reduction in cardiac workload and cardiac 

oxygen consumption (Aliyu et al., 2021).  

 

Its bioactivity may also occur through the nitric oxide-cyclic 

guanosine monophosphate (NO-cGMP) pathway and 

through the inhibition of Ca2+ entry into the vascular smooth 

muscle (Ajay et al., 2007; Alsayed et al., 2020). 

 

Earlier studies from our laboratory suggest that the extract 

of the calyces of Hibiscus sabdariffa acts acutely to inhibit 

sympathetic nervous system activation (Aliyu et al., 2014) 

as well as inhibit the activation of the autonomic nervous 

system (Aliyu et al., 2021). However, these studies provided 

no direct evidence that Hibiscus sabdariffa lowers blood 

pressure acutely. In addition, these studies were neither 

blinded nor placebo controlled. An earlier study has shown 

that administration of Hibiscus sabdariffa tea (HST) for six 

weeks had a hypotensive effect in pre-hypertensive and 

mildly hypertensive subjects in a randomized double-blind 

placebo-controlled study (McKay et al., 2010). 

 

In the present study, we investigated the acute effect of HST 

on blood pressure and pulse rate using a randomized double-

blind, placebo-controlled design.  

 

MATERIALS AND METHODS 

Study design 

To explore the effect of acute administration of HST on 

blood pressure and pulse rate in apparently healthy human 

subjects, a randomized, double-blind, placebo-controlled 

trial was carried out. Everyone who took part in the trial 

maintained their normal diet during the intervention, and 

were randomly assigned to one of two groups based on a 

manually constructed randomized list stratified by gender 

and age. The participants' weights were measured in 

kilograms (kg) with minimal clothing, and their heights 

measured without shoes. Their body mass index (BMI) was 

computed. 

Eligibility criteria 

All experiments were carried out in line with the principles 

laid out in the Helsinki Declaration. Students of Usmanu 

Danfodiyo University, Sokoto, Nigeria, who were in good 

health and either males or females (n=20 each) volunteered 

for the study after informed consent and ethical approval 

from the Specialist Hospital, Sokoto, Nigeria, (protocol no: 

SHS/SUB/133/2). Volunteers who were 18 to 25 years old 

with a systolic blood pressure (SBP) of less than 130 mm 

Hg, a diastolic blood pressure (DBP) of less than 80 mm Hg, 

and a BMI of 18-25 kg/m2 were recruited. In addition, they 

did not smoke, were not on any medication that affects the 

blood pressure (BP) or pulse rate (PR), and did not consume 

alcoholic or caffeinated beverages, or use illicit drugs. They 

also did not participate in physical exercise at least 24 hours 

before the study and had no history of cardiovascular, renal, 

endocrine, or gastrointestinal disease, and were non-

pregnant. A questionnaire was provided to them, and the 

results were used to establish their health status.  

 

 

Intervention 

Participants who met the above requirements received either 

one serving (750 mL) of H. sabdariffa tea at a dose of 200 

mg/Kg body weight or a food colourant that served as 

placebo.  
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Test beverages 

H. sabdariffa calyces tea (HST) (Hadevco Resources & 

Investment Limited in Kano, Nigeria) was used for the 

study. Each tea bag contains 2g of Hibiscus sabdariffa 

calyces powder. Each serving (200mg/kg) of HST was 

produced by steeping appropriate number of teabags based 

on the subject's body weight in 750 ml of boiling water for 5 

minutes. The placebo was prepared by adding 16-18 drops 

of an artificial pink food colouring concentrate (Preema Pink 

Food Colouring, Preema International Ltd., Luton, UK) in 

750 mL of water to generate the same colouration as the 

Hibiscus tea. The HST and placebo were administered cold 

within 12 hours of production, and neither the investigators 

nor the subjects were aware of the drink administered during 

the trial. 

 

Measurement of Blood Pressure (BP) and Pulse Rate (PR) 

BP and Pulse rate (PR) were measured at the brachial artery 

with the cuff at the level of the heart using an automated BP 

sphygmomanometer (Microlife VSA, Microlife AG, 

Widnau, Switzerland). The mean arterial pressure (MAP) 

was computed using the following formula:  

MAP = Diastolic  BP +
1

3
 Pulse pressure  (Jaja et al., 2000) 

where pulse pressure = systolic – diastolic pressure. 

 

Each participant reported to the research laboratory of the 

Department of Physiology, Usmanu Danfodiyo University, 

Sokoto, Nigeria, and laid in a supine position on a couch in 

a quiet room for 30 minutes, after which blood pressure and 

pulse rate (PR) were measured with the cuff at heart level. A 

BP and PR measurement was obtained at the start of the 

tests. These were regarded as the casual BP and PR. 

Thereafter, serial BP and PR readings were measured at 10-

minute intervals till three nearly identical values were 

obtained. The last of these readings was taken as the basal 

BP and PR (Wood et al., 1984). 

 

After the basal BP and PR were measured, the HST or 

placebo was administered for one hour while the subjects 

rested. The BP and PR were then measured again to get the 

values in the presence of HST and placebo. The change (Δ) 

in the BP parameters and PR was calculated by subtracting 

the basal value of each parameter from the value obtained in 

the presence of HST or placebo. 

 

Statistical analyses 

The data were presented as the mean and standard error of 

the mean (SEM). To compare the parameters within either 

the placebo or HST groups, the paired t-test was employed.  

The unpaired t-test was utilised to compare the parameters  

 

 

 

between the placebo and HST groups.  Statistical analysis 

was carried out using the Graphpad prism V5.0 statistics 

software. P< 0.05 was considered significant. 

 

RESULTS 

Anthropometric Parameters of participants 

The anthropometric data of the study groups given HST or 

placebo are displayed in Table 1. These parameters showed 

no significant difference between the HST and placebo 

groups. 

 

Table 1: Anthropometric parameters of study participants 

 

Parameter Placebo Hibiscus tea 

Age (years) 

Weight (kg) 

Height (m) 

BMI (kg/m2) 

Male (n) 

Female (n) 

21.9 ± 1.9 

62.2 ± 7.5 

1.70 ± 0.1 

21.5 ± 1.3 

10  

10  

20.8 ± 1.5 

61.2 ± 5.0 

1.69 ± 0.1 

21.4 ± 1.3 

10  

10  

 BMI = Body mass index, n = Number of subjects. 

 

The systolic blood pressure (SBP), diastolic blood pressure 

(DBP), mean arterial blood pressure (MAP), and pulse rate 

(PR) with and without H. sabdariffa tea and placebo are 

presented in Table 2. All these parameters tended to increase 

in the presence of placebo compared to their corresponding 

basal values, although the increase was not significant. In 

contrast, the parameters tended to fall following 

administration of H. sabdariffa tea compared to their 

corresponding basal values. 

 

However, none of these falls was significant except the fall 

in systolic blood pressure (P < 0.05) in the presence of HST 

compared to the basal value.  

The changes (Δ) in blood pressure and pulse rate in the 

presence of HST compared to placebo are shown in Figures 

1 – 4. In the presence of HST, the changes (Δ) in systolic, 

diastolic, and mean arterial pressures as well as pulse rate 

differed significantly (P<0.0001 each) compared to the 

changes (Δ) in the presence of placebo. 
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HST=Hibiscus sabdariffa tea; SBP=systolic blood 

pressure; DBP=diastolic blood pressure; 

MAP=mean arterial pressure; PR=pulse rate; NS= 

Not significant. 
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Figure 1: Comparison of changes (Δ) in systolic blood pressure induced 

by H. sabdariffa tea or placebo beverage. BP= Blood pressure; HST = H. 

sabdariffa tea; PL = Placebo, *= P < 0.0001 HST vs PL 
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Figure 2: Comparison of changes (Δ) in diastolic blood pressure 

induced by H. sabdariffa tea or placebo beverage. BP= Blood pressure; 

HST = H. sabdariffa tea; PL = Placebo; *= P < 0.0001 HST vs PL 
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Figure 3: Comparison of changes (Δ) in mean arterial pressure induced 

by H. sabdariffa tea or placebo beverage. MAP= Mean arterial pressure; 

HST = H. sabdariffa tea, PL = placebo, *= P < 0.0001 HST vs PL 
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Figure 4: Comparison of changes (Δ) in pulse rate induced by H. 

sabdariffa tea or placebo beverage. PR=Pulse rate HST = H. sabdariffa 

tea, PL = Placebo, *= P < 0.0001 HST vs PL 

 

PARAMETER         PLACEBO (n = 

20) 

                      HST (n = 20) 

      BASAL       PLACEBO  P-value BASAL          HST            P-value 

SBP (mm Hg) 

DBP(mm Hg) 

MAP (mm Hg) 

PR (beats/min) 

105.5 ± 2.7   118.9 ± 2.3  NS  

65.7 ± 1.7      71.8 ± 1.9   NS  

78.9 ± 1.9     87.5 ± 1.9    NS  

69.7 ± 2.5    75.1 ± 2.5     NS 

116.7 ± 2.9   106.5 ± 3.0     < 0.05 

70.9 ± 1.9     63.5 ± 2.3       NS   

86.1 ± 2.1     78.1 ± 2.4       NS  

65.5 ± 2.4     60.7 ± 2.3       NS 

Table 2: Blood Pressure and Pulse Rate in healthy human subjects following acute 

administration of Hibiscus sabdariffa tea or placebo beverage (Mean ± SEM) 
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Discussion 

In this study, the most significant finding was that Hibiscus 

sabdariffa tea (HST) decreased systolic blood pressure 

acutely compared to the basal value. Another important 

finding was that HST significantly decreased the Changes 

(Δ) in blood pressure parameters (SBP, DBP, MAP) and 

pulse rate (PR) acutely compared to the placebo.  

The physical characteristics of the study participants of both 

groups (HS tea and placebo) did not differ significantly, 

suggesting that they were properly matched. Thus, the 

changes in BP and PR parameters seen in this study are likely 

to be due to the administration of H. sabdariffa tea and not 

to differences in physical characteristics of the participants.  

Acute administration of HST led to a fall in only systolic 

blood pressure while the other blood pressure parameters 

and pulse rate remained unchanged compared to their basal 

values. This suggests that acute HST administration lowers 

the contractile force of the heart that is responsible for the 

systolic blood pressure. An earlier study showed that the 

extract of the calyx of Hibiscus sabdariffa reduces the 

cardiac workload and cardiac oxygen consumption in man 

(Aliyu et al., 2021). It is conceivable that these two 

observations may be related, that is,  the reduction in systolic 

blood pressure and the reduction in cardiac workload and 

cardiac oxygen consumption by Hibiscus sabdariffa.  Since 

the diastolic blood pressure and mean arterial pressure 

remained unchanged compared to basal values, it also 

suggests that acute HST administration may not be affecting 

the peripheral resistance. It is not clear why acute HST 

administration lowered only the systolic blood pressure 

significantly and left the diastolic blood pressure, mean 

arterial pressure and pulse rate unchanged. This could be due 

to the short period of administration (1 hour) used in this 

study. Earlier studies in which Hibiscus sabdariffa calyx 

extract was administered for longer periods of 15 days 

(Faraji and Tarkhani, 1999) in hypertensive patients and 4 

weeks (Mozaffari-Khosravi et al., 2013) in mildly 

hypertensive diabetic patients showed reductions in both 

systolic and diastolic blood pressures   suggesting that its 

effect may be time dependent.  However, in contradiction to 

this notion and in agreement with the findings of the present 

study, administration of Hibiscus sabdariffa calyx extract for 

1 month or more led to only a significant fall in systolic 

blood pressure in diabetic (Mozaffari-Khosravi et al., 2008) 

and hypertensive patients (Herrera-Arellano et al., 2004; 

McKay et al., 2010) leaving the diastolic blood pressure 

unchanged. These differences probably suggest that larger 

studies need to be done on the acute and chronic effects of 

Hibiscus sabdariffa calyx extract on blood pressure in health 

and in disease. Results of the present study indicating that 

the diastolic, mean arterial pressure and pulse rate fell in the 

presence of HST but the fall was not significant suggest that 

the fall might become significant in larger studies using a 

higher number of subjects.  

Despite the above dissonance, the calyx extract of Hibiscus 

sabdariffa has consistently shown its efficacy in acutely 

inhibiting the discharge of the sympathetic nervous system 

(Aliyu et al., 2014; Aliyu et al., 2021) as well as inhibiting 

parasympathetic withdrawal (Aliyu et al., 2021). These 

actions may also account for the mechanism by which it 

lowered the systolic blood pressure as observed in this study. 

It is also noteworthy that when the changes in these 

parameters in the presence of HST were compared with the 

changes in the presence of placebo, the differences for all the 

parameters became highly significant suggesting that HST 

exerted a hypotensive effect compared to the placebo. As 

mentioned above, the change was obtained by subtracting 

the basal value of each parameter from the value obtained in 

the presence of HST or placebo.  

Another interesting observation in this study is that the blood 

pressure parameters and pulse rate tended to go up in the 

presence of the food colourant we used as placebo although 

the rise was not significant. This raises the question as to 

whether the food colourant (Preema pink food colouring) is 

an inert placebo or not. Since the rise in the measured 

parameters was not significant, this suggests that it is an inert 

placebo. In addition, there is no evidence in the literature 

suggesting that the food colourant affects blood pressure or 

other cardiovascular parameters. However, as already 

suggested above, larger studies may help throw more light 

on this notion and help answer these questions. The use of 

the food colourant as a placebo in this study was based on 

the assumption that it would not affect the blood pressure. 

Secondly, it produced a colour similar to HST and so 

produced adequate blinding to both the subjects and the 

investigators. However, to make assurance doubly sure, the 

study should have contained another group that was 

administered the vehicle (water) only in order to rule out any 

effect the food colourant might have on blood pressure. This 

was not done. We accept this as one of the shortcomings of 

this study.  

Some earlier studies suggest that acute (1 hour) oral 

administration of 15mg/kg of Hibiscus sabdariffa tablets 

inhibited sympathetic nervous system activity or 

parasympathetic withdrawal using maneuvers such as the 

cold pressor test, hand grip exercise and Harvard step test 

(Aliyu et al., 2014; Aliyu et al., 2021). The findings of the 

present study suggest that acute ingestion of 200mg/kg HST 

for the same duration lowers the blood pressure compared to 

placebo. Put together, these observations suggest that the 

former dose (15mg/kg) may be a dose that inhibits 

sympathetic nervous system activity and parasympathetic 

withdrawal but leaves the blood pressure unchanged while 
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the latter (200mg/kg) may be regarded as a dose that lowers 

it. However, more studies are required to confirm this notion. 

In summary, acute administration of Hibiscus sabdariffa tea 

significantly lowered systolic blood pressure and 

significantly lowered the changes in blood pressure 

parameters and pulse rate compared to changes in these 

parameters in the presence of placebo. Thus acute 

consumption of Hibiscus sabdariffa tea lowers blood 

pressure in normotensive humans. 
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