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A B S T R A C T   

Objective: We identified and quantified the results of randomized clinical trials by examining the effect of 
barberry supplementation on blood pressure. 
Methods: We conducted a comprehensive search in the medical bibliographic database up to May 2020 on 
randomized clinical trials investigating the effect of barberry supplementation on adult blood pressure. Intensive 
literature searches and data extraction according to a prefixed scheme was performed independently by two 
investigators. 
Results: Through 5 randomized clinical trial studies, 350 subjects with 175 cases for the intervention group and 
175 cases for control group were included in our study. The intervention period ranged from 4 to 12 weeks. In 
general, barberry supplementation did not have a significant effect on systolic blood pressure (WMD: 
-4.15 mmHg; 95 % CI: -10.3, 1.99, P = 0.185) and diastolic blood pressure (WMD: -1.22 mmHg; 95 % CI: -6.26, 
3.82, P = 0.635). Our study was heterogeneous and subgroup analysis did not eliminate heterogeneity. 
Conclusion: Totally, based on this study, we cannot conclude that barberry supplementation has beneficial effects 
on blood pressure. Also, all included studies had limitations such as different in geographical situations, Dietary 
of participants, health conditions, and pharmacological forms of berberis. Therefore, further study in this area is 
recommended.   

1. Introduction 

Hypertension is one of the most common public health concerns that 
its high prevalence is reported worldwide. 1 According to statistics, 
about one billion people are suffering from these conditions, and it has 
been predicted that its spread will reach more than 1.5 billion people by 
2025. 2 Hypertension is a significant risk factor for metabolic diseases, 
including diabetes, hyperlipidemia, myocardial infarction, heart failure, 
stroke, peripheral vascular diseases, and chronic kidney diseases. 3 

Reduction in hypertension decreases the risk of developing cardio-
vascular disease. 1 There are various common ways to reduce hyper-
tension. such as drug use, lifestyle change, dietary supplements, sodium 
intake reduction, and exercise. 2,4,5,6 Since drug therapies have side 

effects, nutritional therapies have become more and more popular in 
recent years. 7 Nowadays, there is a growing interest in consuming 
natural lowering blood pressure compounds, which may delay drug 
treatments, so more attention has been paid to herbal interventions. 2,8 

Berberis spp is a shrub of the Berberidaceae family that about 500 
species of this plant exist in central and southern Europe, northeast 
America, and Asia (northern Pakistan and Iran). 9 These fruits are used 
in food, tea flavors, bears, drinks, syrups, candies, and pastries. Bar-
berry’s popularity is mostly because of its nutritional importance. 
However, it has applications in traditional and folk medicine, in which 
various parts of it including roots, bark, leaves, and fruits are used as 
components of pharmacological treatment. 9 

Berberis has prophylactic and therapeutic roles in cardiovascular 
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medicine. 10 Reduction in hypertension decreases the risk of developing 
cardiovascular disease. 1 Different types of alkaloids are present in this 
plant. These alkaloids can have various effects, including antioxidant, 
anti-inflammatory, hypoglycemic, hypotensive, hypolipidemic, 11,12 

anticarcinogenic, antihistaminic, 12 anti-arrhythmic and sedative agent. 
13 Barberry contains vasodilator factors such as aqueous and berberine 
that can lower blood pressure by affecting the central nervous system. 14 

Its vasodilatory effect has been seen through vascular smooth muscles by 
releasing endothelium-derived relaxing factor (EDRF) from the arterial 
endothelium. This is mainly caused by berberine, which increases 
intracellular cyclic guanosine monophosphate (cGMP) and extends the 
vasodilatory effect. Also, berberine blocks calcium channels that play an 
essential role in lowering blood pressure. 15,16,17,18 Barberry performs its 
vasodilatory action by inducing nitric oxide. 19 

Numerous RCTs have been performed to determine whether sup-
plementation of barberry had hypotensive effects or not. 14,20,21,22,23 

Some studies on people with chronic diseases have reported that sup-
plementation of barberry reduces systolic and diastolic blood pressure 
(SBP and DBP), 14,20,22 while no other studies have reported this effect. 
21,23 

The present study is a systematic review based on available evidence 
that investigates the effect of barberry supplementation on blood pres-
sure. In other words, it is a meta-analysis in randomized clinical trial 
studies to summarize their findings. 

2. Methods 

The preferred reporting items for systematic reviews and meta-ana-
lyses (PRISMA) hints are accompanied in the current research. 24 

PROSPERO database is used for registration of this study. 

2.1. Search strategy 

Related studies updated for up to 01/May/2020, are systematically 
searched online from the databases of Scopus, PubMed, Google Scholar, 
Cochran, Embase, and Web of Science. The searches were performed 
using keywords obtained from MeSH medical topics and articles in this 
field. The following terms are used in the search: (“barberry” OR 
"barberry juice" OR "Berberis vulgaris" OR" Berberis vulgaris root 
extract" OR “Berberis" AND (“arterial pressure” OR “prehypertension” 
OR “hypertension” OR “blood pressure” OR “systolic pressure” OR 
“diastolic pressure” OR “high blood pressure” OR “diastolic blood 
pressure” OR “systolic blood pressure” OR” SBP” OR “DBP” OR “pre 
hypertension” OR “arterial tension” OR “arterial blood pressure” OR 
“aortic pressure” OR “aortic tension”) AND ("intervention studies" OR 
"intervention" OR "controlled trial" OR "randomized" OR "random" OR 
"randomly" OR "placebo" OR "assignment"). Moreover, to ensure that the 
sources are complete, the lists of references used in all documents are 
also reviewed to include other possible sources. 

2.2. Study selection 

Firstly, all available search results, including the digital and hard 
copies, are exported to the X7 version (Thomson Reuters) of End-Note 
software for checking any similarities with other publications. Sec-
ondly, two researchers (M.A and A.G) chose perfectly related papers 
carefully by reading the title, abstract, and all other parts of the publi-
cations. Thirdly, all included documents are all available RCTs with 
more than four weeks’ intervention that investigated the impact of 
barberry supplementation on blood pressure for patients older than 18- 
year old. The articles were excluded by the following criteria: (1) animal 
investigation and laboratory tests, (2) pregnant women, (3) RCTs 
without a suitable control group, 4) publications with similar data, and 
5) studies without enough data. Also, papers that use other supplements 
besides barberry, conferences, and case-report articles are dismissed. 

2.3. Data extraction 

Data extraction is performed by A.G and M.A independently. Based 
on extraction form from selected studies, last name of the first author, 
publication year, study design, sample size, age and gender of partici-
pants, target population, study duration, the form of intervention, mean 
dose of barberry supplement, and the location of the study are extracted. 
For data with multiple measurements, the outputs at the end of the 
intervention are included in the analysis. 

2.4. Quality of studies 

The quality of the included studies is analyzed by the Cochran form 
criteria, 25 which is composed of the following: random sequence gen-
eration, allocation concealment, blinding of participants and personnel, 
clarification of failures (insufficient output data), and selective reporting 
of the results (Table 1). According to the Cochrane’s Handbook, studies 
are ranked as low (L), or high risk of bias (H) or unclear (U) regarding 
each field. 

2.5. Statistical methods 

All statistical analyses are done by using STATA software Version 12 
(STATA Corp, College Station, TX, USA). Overall effect size between the 
intervention and control groups are applied to calculate the standard 
deviation (SD) and the weighted mean difference (WMD) of the SBP and 
DBP. The studies with no information on mean changes in the inter-
vention and control groups, are calculated by the post-intervention and 
baseline data values. Also, if only SD for the baseline and final values are 
reported, the SD for the net changes are considered according to Foll-
mann et al. method ...26. In the current study, the correlation coefficient 
of 0.5 is used. For calibration of RCTs with different settings, a 
random-effects model is performed to conduct all meta-analyses. 
I-squared (I2) index is used for investigating the heterogeneity be-
tween studies. p < 0.01 or I2 > 50 % is used for evaluating the statistical 
significance of the heterogeneity. 27 Subgroup analysis based on dura-
tion of intervention, mean ages of participants, and the dose of barberry 
is performed to evaluate the effects of these variables on the results 
(Table 2). Also, sensitivity analyses using leave-one-out method are 
done to determine which study may depend on a particular study or 
group of studies. The bias in publications was evaluated graphically and 
numerically by Egger’s regression test. A p-value < 0.05 is used for 
statistical significance. 28 

3. Results 

3.1. Study selection 

Our search identified 860 articles from the whole databases (Fig. 1). 
805 records are excluded due to irrelevance to the inclusion criteria and 
duplication. Among 55 remaining items, 50 records are excluded due to 
the following reasons: 1) not having sufficient data (n = 40), 2) not 
having a placebo group (n = 2), 3) using a mixture of barberry with 
other compounds (n = 6), and 4) being a duplicate publication (n = 2). 
Finally, five articles are included in the present systematic review and 
meta-analysis. 14,20–23 

3.2. Study characteristics 

Table 1 shows all the detailed characteristics of these trials. All 
included researches were published between 2009 and 2020 and both 
genders were included in Iran. Five studies were parallel. 350 subjects 
with 175 cases for the intervention group and 175 cases for control 
group were included in our study. The intervention period ranged from 4 
to 12 weeks. Barberry Supplementation dose ranged from 200 mg to 
5000 mg. All included investigation subjects were type 2 diabetes, 
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Table 1 
Characteristic of included trials.  

First author 
(publication 
year) 

Country Sample size 
(intervention/ 
control) 

Mean 
age 
(year) 

Mean 
BMI 
(kg/ 
m2) 

RCT 
design 
(blinding) 

Duration 
(week) 

Target 
population 

Intervention 
(name and daily dose) 

Control Results 

Zilaee 
(2015) 

Iran 106 
(53/53) 

39.92 31.95 Parallel 6 Metabolic 
Syndrome 

Three capsules200 mg of 
dried barberry 
(lactose, starch and the 
aqueous and ethanol extract 
of barberry) 

Lactose, starch and 
permitted food 
color 

SBP↓ 
DBP↓ 

Lazavi 
(2018) 

Iran 46 
(23/23) 

55.4 28.5 Parallel 8 Type II 
Diabetes 

200 mL barberry juice No intervention SBP↓ 
DBP↓ 

Tahmasebi 
(2019) 

Iran 80 
(40/40) 

53.56 NR Parallel 6 Type II 
Diabetes 

Berberis vulgaris extract 
(1000 mg dry extract and 
157.3 mg berberine per day) 

Wheat flour 
(1000 mg/d) 

SBP↔ 
DBP↔ 

Kashkooli 
(2015) 

Iran 80 
(40/40) 

43.31 NR Parallel 12 NAFLD Berberis vulgaris extract 
(750 mg/d) 

Placebo SBP↓ 
DBP↓ 

Golzarand 
(2009) 

Iran 38 
(19/19) 

56.45 NR Parallel 4 Type II 
Diabetes 

Berberis vulgaris No intervention SBP↔ 
DBP↔ 

DBP, diastolic blood pressure; NAFLD, Nonalcoholic fatty liver disease; NR, not reported; RCT, randomized controlled trial; SBP, systolic blood pressure; 

Table 2 
Risk of bias assessment for included randomized controlled clinical trails.  

First author 
(publication year) 

Random sequence 
generation 

Allocation 
concealment 

Blinding of participants and 
personnel 

Blinding of outcome 
assessment 

Incomplete outcome 
data 

Selective 
reporting 

Zilaee (2015) L L U U L U 
Lazavi (2018) L L H U L U 
Golzarand(2009) U U H U U U 
Tahmasebi (2019) L L L U L U 
Kashkooli (2015) L U L U L U 

L, low risk of bias; H, high risk of bias; U, unclear risk of bias. 

Fig. 1. PRISMA flow diagram of study selection process.  
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14,21,23 metabolic syndrome, 20 and Non-alcoholic fatty liver. 22 

3.3. Risk of bias assessment 

Table 2 presents the quality assessment of included studies based on 
the Cochrane collaboration’s risk of bias assessment tool. 25 Three of the 
included trials had low or/unclear risk of bias regarding blinding of 
participants and personnel, 20–22 and two studies had a high risk of bias. 
14,23 All studies showed an unclear risk of bias based on blinding of 
outcome assessment and selective reporting. 14,20–23 Four studies 
showed a low risk of bias, 14,20–22 and one study showed an unclear risk 
of bias based on incomplete outcome data. 23 Three studies showed low 
risk of bias, 14,20,21 and two studies showed unclear risk of bias based on 
Allocation concealment. 22,23 

3.4. The effects of barberry supplementation on SBP 

The effect of the barberry supplementation on SBP is examined in 5 
clinical trials, 14,20–23 which included a total of 350 participants (175 as 
the intervention group, and 175 as the control group). Pooled effect size 
indicated a significant effect of barberry supplementation on SBP (WMD: 
-4.15 mmHg; 95 % CI: -10.3, 1.99, P = 0.185) (Fig. 2). However, 
inter-study heterogeneity was significant (I2 = 75.7 %; P = 0.002). 
Subgroup analysis according to study duration (more than 8 weeks as 
long duration and under 8 weeks as short duration), age of participants 
(age≥50, age<50), and dose of barberry supplementation (dose≥
1 g/day, dose< 1 g/day), could not improve inter-study heterogeneity. 
Subgroup analysis showed that barberry supplementation with more 
than 8 weeks as long duration, had a more significant effect size (WMD: 
-9.3 mmHg /dl; 95 % CI: -26.8, 8.2, P = 0.001) in comparison to short 
duration and overall effect (Table 3). 

3.5. The effects of barberry supplementation on DBP 

The effect of the barberry supplementation on DBP is examined in 5 
clinical trials. 14,20–23 Treatment arms included 350 participants (175 as 
the intervention group, and 175 as the control group). Pooled effect size 
indicated a significant effect of barberry supplementation on DBP 

(WMD: -1.22 mmHg; 95 % CI: -6.26, 3.82, P = 0.635) (Fig. 3). However, 
inter-study heterogeneity was significant (I2 = 85.7 %; P < 0.001). 
Subgroup analysis according to study duration (more than 8 weeks as 
long duration and under 8 weeks as short duration), age of participants 
(age≥50, age<50), and dose of barberry supplementation (dose≥
1 g/day, dose< 1 g/day), could not improve inter-study heterogeneity. 
Subgroup analysis showed that barberry supplementation had more 
effect size in long duration (WMD: -3.28 mmHg; 95 % CI: -11.01, 4.45) 
than other subsets (Table 3). 

3.6. Sensitivity analysis and publication bias 

Findings from the analysis of the sensitivity revealed that the 
exclusion of any single study from the analysis did not alter the overall 
effect. No evidence of publication bias is found for SBP (p = 0.142, 
Begg’s test and p = 0.206, Egger’s test) and DBP (p = 1, Begg’s test and 
p = 0.928, Egger’s test). 

4. Discussion 

According to our findings, barberry supplementation decreased 
blood pressure, but it was not statistically significant. However, inter- 
study heterogeneity was significant. Subgroup analysis showed 
barberry supplementation with more than 8 weeks as long duration, had 
a more significant effect size in comparison to short period and overall 
effect. 

In a study by Zilaee et al. on patients with metabolic syndrome, by 
taking 200 mg of barberry capsules 3 times a day for 6 weeks, SBP and 
DBP significantly decreased. 20 There are also similar results in two 
studies done by Lazavi and Kashkooli et al. In Lazavi’s research, people 
with type 2 diabetes consumed 200 mL of barberry extract daily for 8 
weeks, and in the Kashkooli study, those with Non-alcoholic fatty liver 
consumed 750 mg of barberry daily for 12 weeks. 14,22 In both studies, 
SBP and DBP decreased. There are several mechanisms for the effect of 
barberry supplementation on blood pressure. In a review study, Ariani 
states that barberry has antihypertensive and vasodilator effects. 29 

Barberry contains vasodilator factors such as aqueous and berberine that 
can decrease blood pressure by affecting the central nervous system. 14 

Fig. 2. The effect of barberry supplementation on SBP.  
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Its vasodilatory effect was seen through vascular smooth muscles that 
increases intracellular cGMP and extends the vasodilatory effect by 
releasing EDRF from the arterial endothelium due to berberine. Also, 
berberine blocks calcium channels and plays an essential role in 
lowering blood pressure. 15–18 Barberry performs its vasodilatory action 
by inducing nitric oxide. 19 

Other studies have shown that barberry extract increases cellular 
membrane depolarization and induces its excitability. It is done by 
increasing potassium channel and outflow, which consequently leads to 
vasodilation and blood pressure lowering. 30 Phenolic compounds in 
barberry were also shown to be responsible for lowering SBP. 31 There 
are different types of alkaloids in other parts of the plant that have hy-
potensive effects. 22 

Similar results have been observed in animal studies. For instance, in 

the study of Fatehi et al. on hypertensive rats, berberine supplementa-
tion resulted in a significant reduction in blood pressure. 30 In another 
study by Saberi et al., titled as "Some Medicinal Properties of berberine," 
berberine sulfate solutions reduced blood pressure in dogs, frogs, cats, 
and mice. 32 In another study, Chun et al. showed that intravenous 
administration of berberine to rats significantly reduced SBP and DBP. 33 

In another study, a daily intake of 0.005 mg of the processed barberry 
extract per 100 g of rats’ body weight, reduced arterial blood pressure. 
34 Moreover, a study by Fatehi et al., showed that the aqueous extract of 
berberine Vulgaris significantly reduced the arterial blood pressure in 
adult male rats by induction of Deoxycorticosterone Acetate (DOCA) 
and its effect on vascular endothelial function. 30 

Contradictory results have been found in Tahmasebi and Golzarand 
studies on people with type 2 diabetes. In Tahmasebi’s study, patients 

Table 3 
Subgroup analysis to assess the effect of barberry supplementation on blood pressure.  

Sub group by No. of trials WMD (95 % CI) P Value P for heterogeneity I2 (%) P for between subgroup heterogeneity 

SBP       
Total 5 ¡4.15 (-10.29, 1.99) 0.185 0.002 75.7  
Duration (Weeks)       
≤ 8 weeks 3 − 0.72 (-6.15, 4.7) 0.792 0.191 39.6 0.204 
> 8 weeks 2 − 9.3 (-26.8, 8.2) 0.299 0.001 91.3 0.204 
Dose       
≤ 1 g/day 3 − 4.6 (-14.55, 5.27) 0.355 <0.001 86.9 0.709 
> 1 g/day 2 − 3.15 (-9.12, 2.8) 0.301 0.290 10.6 0.709 
Mean age       
< 50 years 2 0.55 (-3.17, 4.29) 0.769 0.283 13.3 0.013 
≥ 50 years 3 − 9.03 (-19.94, 1.87) 0.104 0.104 78.2 0.013 
DBP       
Total 5 ¡1.22 (-6.26, 3.82) 0.635 <0.001 85.7  
Duration (Weeks)       
≤ 8 weeks 3 0.22 (-8.71, 9.16) 0.961 <0.001 91.4 0.883 
> 8 weeks 2 − 3.28 (-11.01, 4.45) 0.406 0.031 78.4 0.883 
Dose       
≥ 1 g/day 3 − 3.89 (-8.57, 0.78) 0.103 0.010 78.1 <0.001 
< 1 g/day 2 3.56(-5.17, 12.29) 0.424 0.035 77.5 <0.001 
Mean age       
< 50 years 2 − 2.67 (-8.16, 2.82) 0.341 0.008 85.7 0.020 
≥ 50 years 3 − 0.28 (-9.8, 9.3) 0.954 <0.001 87.1 0.020 

DBP, diastolic blood pressure; SBP, systolic blood pressure, WMD, weighted mean differences; 

Fig. 3. The effect of barberry supplementation on DBP.  
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consumed 1000 mg of barberry supplement daily for 12 weeks, and in 
Golzarand’s research, they finished 5 mg of barberry supplement daily 
for 4 weeks. The results of their studies showed that in both studies, SBP 
and DBP did not decrease significantly. 21,23 In Tahmasebi’s, it was 
stated that poor bioavailability of barberry causes its low absorption 
from the intestine. So, it lacks the effect on blood pressure. 21 In Gol-
zarand’s, it was stated that the inability of Berberis vulgaris to decrease 
blood pressure in diabetic patients is due to its anticholinergic effects, 
low phenolic compounds in black barberry fruit, and dose of barberry 
that was only 5 mg daily. 23 Moreover, the amount of dried extract 
Berberis vulgaris for most clinical situations is 200 mg 2–3 times daily. 
23 

As the present study is the first meta-analysis of the effect of barberry 
supplementation on blood pressure and its innovative results, it is sub-
ject to various limitations. First, the impact of barberry consumption on 
blood pressure may be influenced by the geographical situations and the 
location of the study. Second, in all studies, there are factors, such as 
total diet, exercise, psychological factors, and changes in the type and 
dose of medications affecting blood pressure, that have not been thor-
oughly investigated. Third, the studies included people with different 
health conditions. Fourth, As the present study is the first meta-analysis 
of the effect of barberry supplementation on blood pressure and its 
innovative results, it is subject to various limitations. First, the impact of 
barberry consumption on blood pressure may be influenced by the 
geographical situations and the location of the study. Second, in all 
studies, there are factors, such as total diet, exercise, psychological 
factors, and changes in the type and dose of medications affecting blood 
pressure, that have not been thoroughly investigated. Third, the studies 
included people with different health conditions. Fourth 35. These lim-
itations may threaten validity and reliability of the study, but they are 
beyond our control. Therefore, the results must be interpreted with 
caution. 

5. Conclusion 

We identified and quantified the results of randomized clinical trials 
by examining the effect of barberry supplementation on blood pressure. 
In general, from this study, we cannot conclude that barberry supple-
mentation has a beneficial impact on blood pressure. The studies 
reviewed in the present study had limitations and therefore, further 
studies in this area are recommended. 
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