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ABSTRACT
Objective: Childhood obesity is a major public health concern worldwide while the current epidemic may be secondary to over con-
sumption of high-fat, energy-rich foods. Purslane (Portulaca oleracea L.) has been traditionally used in medicine for several antioxidant 
and anti-atherogenic activities. In this study the anti-dyslipidemic effects of P.oleracea was evaluated in obese adolescents. Methods: 
In this triple-blinded randomized placebo-controlled clinical trial which was done from July 2011 to June 2012, obese adolescent pa-
tients whom were referred to the Isfahan Cardiovascular Research Institute (Iran) were randomly allocated to the two arms of cases and 
controls. The cases group was asked to take one capsule containing powdered P. oleracea seeds (500 milligrams) two times a day for 
one month, and the controls group were asked to take identical but placebo (lactose) capsules in the same way. Biochemical parameters 
including 12-hours fasting serum levels of total cholesterol, low-density lipoprotein cholesterol (LDL-C), high-density lipoprotein choles-
terol (HDL-C), and triglycerides (TG) were measured before the initiation and after the completion of the study protocol. Findings: Total 
cholesterol, LDL-C, and TG showed statistically significant changes over time (one month) in the P. oleracea group (p < 0.05). However, 
between-group analysis using general linear model (multivariate) test revealed that the differences in the mentioned parameters between 
two study groups were statistically significant just for LDL-C and TG, while others did not differ significantly. Conclusion: P. oleracea 
L. may have positive effects on serum lipids profile which may be attributed to its polyphenolic and antioxidant compounds. This herbal 
drug seems to be well-tolerated in adolescent population as well. Further studies are recommended.
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1.	INTRODUCTION
Obesity is a chronic metabolic disorder that is raised 

by multiple biological and environmental factors, a sed-
entary lifestyle, and a genetic predisposition. The increase 
in the prevalence of obesity and negative health outcomes 
are major public health problems throughout the world (1, 
2). Obesity is also an important problem among children 
and adolescents age 2-19years, with alarmingly high prev-
alence rates of 16.9% being at or above the 95thpercentile. 
The considerable notice would be the health consequenc-
es the obese child takes on into adulthood (3). Studies 
have shown that an elevated body mass index (BMI) in 
childhood and adolescence is correlated with an increase 
of adult coronary heart disease (CHD), cardiovascular 
disease (CVD), cancer, and premature mortality (4-7).

The current epidemic of childhood and adolescence 
obesity may be secondary to over-consumption of high-
fat, energy-rich foods. Overweight adolescents should be 

encouraged to prevent further weight gain and manage 
obesity-related risk factors; however, it is also essential 
to provide optimal therapy for hypertension, dyslipid-
emia,and impaired fasting blood glucose, whenever indi-
cated. Clinically, these patients may likely have high serum 
levels of low-density lipoprotein cholesterol (LDL-C), and 
triglycerides (TG), as well as low serum levels of high-den-
sity lipoprotein cholesterol (HDL-C), all are documented 
to be risk factors for cardiovascular diseases.

The centerpiece of treatment for high blood cholester-
ol is a therapeutic lifestyle changes (TLC) plan consisting 
diet low in saturated fat and cholesterol, as well as weight 
reduction, keeping regular physical activity and smoking 
cessation. An adequate trial of TLC should be used in all 
patients; however, pharmacotherapy should be instituted 
concurrently in high-risk patients with low level of re-
sponse to the mentioned modifications. The major lim-
iting factor in the use of lipid-lowering drugs in children 
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and adolescents is side effects. Definitive evidence 
does not yet exist regarding the safety and efficacy of 
long term use of medications in this age group and 
their effect on adult cardiovascular disease. None-
theless, children and adolescents with important 
lipid abnormalities should be identified and treated 
(8).

An alternative dietary approach to lowering blood 
cholesterol is those dietary adjuncts. Daily adding 
dietary sources of fiber (e.g., vegetables, legumes, 
whole grains, fruits) to the diet will aid in lowering 
blood cholesterol levels. Having variety of clinical-
ly-effective components, herbal drugs may encom-
pass many different pharmacological properties and 
likely fewer side effects compared to chemical drugs 
(9).

Purslane (Portulaca oleracea L.) as indicated by 
World Health Organization (WHO), is one of the 
mostly used medicinal plants, widespread through-
out temperate and tropical areas of the world (10). 
As a traditional Chinese medicine, it has been used 
for several antioxidant, immunomodulatory and 
therapeutic effects in medical conditions including 
diabetes, atherosclerosis, vascular endothelial dys-
function, and urolithiasis (10-16).

The uniqueness of purslane as the richest vegeta-
ble source of omega-3 and poly-unsaturated fatty acids 
(PUFA) is well documented. Purslane also contains high 
amounts of vitamins E and C, beta carotene, and different 
flavonoids, known to have antiatherogenic activities (10, 
11). Despite having such favorable effects, the studies in-
dicating its therapeutic properties were mainly conduct-
ed on animal samples; and very few human studies have 
been methodologically designed as a clinical trial on it. It 
seems that there exist convincing prerequisite data having 
to design a placebo-controlled clinical trial focusing on 
anti-hyperlipidemic effects of Portulaca oleracea in obese 
adolescents, as a vulnerable population for adverse conse-
quences of dyslipidemia, which may strongly take benefits 
of non-pharmacological anti-hyperlipidemic modalities.

2.	MATERIALS AND METHODS
This triple-blinded randomized placebo-controlled 

clinical trial was registered in the Iranian Registry of Clin-
ical Trials (No. IRCT201109122306N4). It was conducted 
from July 2011 to June 2012in Isfahan Cardiovascular Re-
search Institute, affiliated with Isfahan University of Med-
ical Sciences, Isfahan, Iran. Ethical issues of the study pro-
tocol was in accordance with the Declaration of Helsinki 
(17) and was ethically approved by the board of human 
studies at Isfahan University of Medical Sciences (Reg-
istration code:388592). Oral assent and written consent 
was obtained from participants and their parents, respec-
tively, after providing detailed oral information about the 
study objectives and protocol.

Regarding the study objectives, inclusion criteria were 
considered the followings: non-smoker adolescents defin-
ing as being aged between 12 to 18 years old, with doc-
umented dyslipidemia, and having a body mass index 
(BMI) equal or more than the age- and gender-specific 95th 
percentile,which is confirmed to be appropriate for the 

Iranian children and adolescents (18). Dyslipidemia was 
defined as serum total cholesterol(Total-C) or low-den-
sity lipoprotein cholesterol (LDL-C) or triglycerides (TG) 
equal or more than the age- and gender-specific 95th per-
centile, or high-density lipoprotein cholesterol (HDL-C) 
lower than 5th percentile (18).

Eligible patients who met all the inclusion criteria were 
selected using convenient sampling method. After receiv-
ing standard recommendations for healthy eating habits 
and regular physical activity (19), they were randomly as-
signed to two study groups using simple randomization 
sampling method. The cases group were asked to use one 
capsule containing powdered P. oleracea seeds (500 mil-
ligrams), two times a day for one month, and the placebo 
group were asked to take one placebo capsule containing 
equal amounts of a placebo powder (lactose) twice a day 
in identical packages twice a day for the same time period. 
Having any other chronic diseases, using any medication 
assuming to effect on lipid profile, and irregular use of 
the administered drug (containing either the case or the 
placebo ingredients) were considered as exclusion crite-
ria. The recruitment protocol is schematically shown in 
CONSORT diagram of the study (Figure 1).

Sample Size Calculation
Considering to have a 90% chance of detecting a differ-

ence (at least 10 mg/dl) in mean cholesterol change at 5% 
level of significance, and assuming the standard deviation 
of total cholesterol as 15.47mg/dl obtained from the data 
analysis of a previous similar study (20), the sample size 
was calculated to be 35 in each case and control groups.

Dosage Form Preparation for Purslane
Potulaca oleracea seeds were purchased from a local 

medicinal plants market in Isfahan province, Iran, and 
were taxonomically confirmed by two academic herbal 
botanists. Standardization was done based on determin-
ing the amount of total phenolic components in purslane 
seeds, using Folin-Ciocalteu colorimetric method (21). 
Placebo capsules were filled with lactose, which has not 

randomised open-label, blinded endpoint analysis [published correction appears in Lancet. 

2007;370:220]. Lancet. 2007; 369: 1090-1098. 

34. Micallef MA, Garg M L. Anti-inflammatory and cardioprotective effect of n-3 polyunsaturated 

fatty acids and plant sterols in hyperlipidemic individuals. Atherosclerosis. 2008; 204: 476-482. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.CONSORT diagram of the study 

  

Assessed for eligibility (n=115) 

Excluded (n=21) 
   Not meeting inclusion criteria(n=15) 
   Declined to participate (n=3) 
   Other reasons (n=3) 

Analysed (n=37) 
 Excluded from analysis (irregular 

product consumption) (n=5) 

 Lost to follow-up (loosing contact, or 
irregular follow up) (n=4) 

 Discontinued intervention (n=0) 
 

Portulaca oleracea Group (n=46) 
 Received standard diet program plus  capsules 

containing P. oleracea seeds’ powder (n=46) 
 Did not receive allocated intervention (n=0) 

 Lost to follow-up (loosing contact, or 
irregular follow up) (n=5) 

 Discontinued intervention (n=0) 

Placebo Group (n=48) 
 Received standard diet program plus  capsules 

containing placebo powder (n=48) 
 Did not receive allocated  intervention (n=0) 

Analysed (n=37) 
 Excluded from analysis (irregular 

product consumption) (n=6) 

 

Allocation 

Analysis 

Follow-Up 

Enrollment 

Randomized (n=94) 

Figure 1.CONSORT diagram of the study
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any effect on human lipid profile. Gallic acid, Folin–Ci-
ocalteu reagent, sodium carbonate powder and lactose 
powder were purchased from Merck chemical company 
(Germany). Figure 2 shows the practical steps for deter-
mining the amount of phenolic components in 500 mg P. 
oleracea seeds.

Data Collection and Follow-up
Parents were asked to contact our clinic two weeks after 

the study initiation and to report the compliance of the 
children for using the medication,as well as any side ef-
fects of the medication used. Also, children’s compliances 
were followed the by regular phone calls and confirmed 
by interviewing them before sampling. The findings of 

those participants who did not regularly take the medica-
tions (missing more than four days of drug consumption) 
were excluded from the statistical analysis (Figure 1). Bio-
chemical parameters including 12-hrs fasting serum lev-
els of Total-C, LDL-C, HDL-C, and TG were measured 
before the initiation and after the completion of the study 
protocol.

Statistical Analysis
Statistical analysis was performed using the Statistical 

Package for Social Sciences (SPSS) software (Chicago, IL, 
USA) version 16.0. Descriptive statistics are presented for 
the baseline characteristics of the participants. Normal 
distribution of any quantitative measures was assessed by 
Kolmogorov-Smirnov test. Independent-samples t-test 
analysis was performed to verify any significant differenc-
es in the baseline demographic (age, BMI) and biochem-
ical parameters between study subjects in the case and 
control groups. The changes of the mentioned parameters 
after study completion in each case and control group was 
evaluated by paired-samples t-test. General linear mod-
el (multivariate) test was used to compare the over-time 
changes in the investigated parameters between the two 
study groups. The significance level was set at P-value < 
0.05 for all comparisons.

3.	RESULTS
The total amount of phenolic components of 500 mg of 

the prepared P. oleracea L. Seeds (provided as fine powder 
in drug-filled capsules) after triple measurement by Fo-
lin–Ciocalteu method was identified to be approximately 
equivalent to 1.8 mg Gallic acid.

Seventy four volunteers completed the study. Distribu-
tion of age, sex and baseline body mass index (BMI) in 
two study groups is presented in table 1. There were no 
significant differences in the mean age and BMI (table 1), 
as well as baseline lipid profile measures (as indicated in 
table 2) between the case and control groups. According 
to the Kolmogorov-Smirnov analysis, all quantitative pa-

Table 1.Distribution of age, sex and baseline body mass index (BMI) in two study groups 

BMI (kg/m2) Age (years) Sex N Study group Female Male 
25.14 ± 3.8 14.40 ± 1.8 18 19 37 P. oleracea 
25.19 ± 5.9 14.35 ± 1.6 20 17 37 Placebo 

0.809 0.893 P-value* 
 
Data presented as Number, or Mean ± SD, where applicable. 
BMI: body mass index, calculated by dividing weight by the height squared (kg/m2); SD: standard deviation. 
* Between-group analysis with Independent-samples t-test. 
 

 

 

 

Table 2.Biochemical parameters before initiation and after completion of the study protocol in two study 
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0.280 0.006 < 0.001 0.663 P-value** 

 
Data presented as Number, or Mean ± SD, where applicable. 
HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol; TG: triglyceride; Total-C: 
total cholesterol; SD: standard deviation. 
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**Between-group analysis with General linear model (multivariate) test. 
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Figure 2.Practical steps for determining the amount of phenolic components in 500 mg powder of 

Portulaca oleracea seeds 

 

P. oleraceaeL. seeds were 
blended into fine powder  

500 mg of powder was added 
to 100 ml distilled water and 

refluxed for one hour 

The extract was filtered of 
which 1mlwas diluted with 

distilled water to 100 ml 

20 µl of the solution was 
added to 1.58 ml waterand 100 

ml Folin-Ciocalteu reagent, 
and mixed for 5 min 

300 ml of super-saturated 
sodium bicarbonate was added 

to the solution 

After two hours in room 
temperature, mixture 

absorbance was measured in 
765 nm,using a 

spectrophotometer(Jenway 
6105, Staffordshire, UK). 

A standard curve of Gallic 
acid was prepared as well 

Figure 2. Practical steps for determining the 
amount of phenolic components in 500 mg powder 
of Portulaca oleracea seeds
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rameters distributed normally in the two study groups (p 
> 0.05).

Biochemical measures of serum lipid profilein two study 
groups are presented in table 2. As evident, the amount 
of Total-C, LDL-C, and TG bear significant changes over 
time (one month) in the P. oleracea group; while there 
are no significant changes in all investigated parameters 
between the beginning and the end measures in control 
group. However, between-group analysis using General 
linear model (multivariate) test reveals that the differ-
ences in the mentioned parameters between two study 
groups are statistically significant just for LDL-C and TG, 
while others do not differ significantly. No significant side 
effects were reported by participants of both groups.

4.	DISCUSSION
Cardiovascular disorders, especially atherosclerosis is 

predicted to become the most important disease in 2020, 
having dyslipidemia as a its major risk factor. A causal re-
lationship between elevated serum lipids and the develop-
ment of atherosclerotic plaques has been previously well 
established (22).

During the past three decades, epidemiologic stud-
ies have established a direct relationship between blood 
cholesterol concentrations in a population and the inci-
dence of CHD events (23-25). Since the early 1990s, the 
results of numerous major clinical trials have conclusively 
demonstrated the value of lipid-modifying therapy to pre-
vent CHD events (26-30).

In addition to different chemical drugs to modify dys-
lipidemia, non-pharmacological treatments also can sig-
nificantly reduce morbidity from CHD. Being most wide-
ly used, edible plants are considered as one of the main 
resources of anti-atherosclerosis components, especially 
favorable in more susceptible populations such as pediat-
rics and adolescents.

This trial, which to the best of our knowledge is the ini-
tiative one in the adolescent age group, revealed that daily 
consumption of 1 g. P.oleracea seeds for one month may 
decrease the serum levels of Total cholesterol, LDL-C, 
and TG in dyslipidemic adolescents.

Nearly all the therapeutic values of purslane (P. oleracea) 
are attributed to the presence of many biologically active 
compounds including flavonoids, Alkaloids, Coumarins, 
and high content of ω-3 fatty acids with considerable 
beneficial in preventing heart attacks and strengthening 
the immune system (10, 31). Predominantly containing 
poly-unsaturated (omega-3) fatty acids, make purslane a 
noteworthy medicinal plant to have favorable effects on 
cholesterol and triglyceride levels. Consumption of foods 
rich in omega-3 fatty acids for several times per week has 
been associated with a reduced risk of heart disease, and 
they are recommended as part of a low-fat diet (32, 33). 
Several mechanisms have been proposed to explain how 
PUFA might beneficially affect risk factors implicated in 
the pathogenesis of atherosclerosis; these include improv-
ing vascular reactivity, decreasing platelet aggregation, 
lowering serum triglycerides, decreasing blood pressure, 
preventing arrhythmias and reducing endothelial inflam-
mation (34).

Some studies on the cholesterol lowering effect of P.ol-
eracea L. have previously been conducted on animals and 
humans (13, 35-38).The only human study on the anti-hy-
perlipidemic effects of purslane was conducted on 93 Ira-
nian patients with LDL-C more than 100 mg/dl referred 
to an internal clinic in Shahrekord, Iran, in which lipid 
profile of patients was assessed before and 45 days after 
taking 50-60 g purslane leaves or lovastatin 20 mg, daily. 
The serum levels of Total-C, LDL-C, and TG decreased 
significantly in both study groups, however, only TG de-
creasing effect of purslane was significantly more evident 
than that seen in lovastatin group (38).

Patients compliance issues maybe considered as the 
main limitation for this study. Moreover, considering 
more than one-month duration for future studies maybe 
a reasonable approach to get even more favorable changes 
in other serum lipids, namely HDL-C, as well as inflam-
matory biochemical factors.

5.	CONCLUSION
P.oleracea L. may have positive effects on serum lipids 

profile of human which can be attributed to its polypheno-
lic and antioxidant compounds. Besides, being well-toler-
ated in adolescent population, it can presumably be con-
sidered for future long-term studies on prevention and 
treatment of dyslipidemia and atherosclerotic disorders 
in this population.
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