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ABSTRACT

Introduction: Portulaca oleracea, or purslane, is a medicinal plant used in traditional medicine,
according to its various medical properties, as well as its potential antioxidant and anti-
inflammatory properties.

Objectives: The present study aimed to investigate the efficacy of P. oleracea powder on 24-hour
urine indices in patients with nephrolithiasis and normal kidney function.

Patients and Methods: In this randomized clinical trial, eligible patients with nephrolithiasis were
randomly assigned to receive P. oleracea or placebo capsules once daily for eight weeks. Twenty-
four-hour urine indices, along with serum electrolytes, inflammatory and lipid components were
measured, then compared between the two groups at baseline and the end of the trial.

Results: Atotal of 54 patients, including 28in P. oleraceaand 26 in the control groups, were assigned.
Their mean age was 42.2+9.8 years; there was no statistically significant difference between the
mean age of the P. oleracea and placebo groups (42.1years versus 42.2 years, respectively; P>0.05).
After eight weeks, the mean urine citrate level in the Portulaca oleracea subjects (674.82 +94.56
mg/24 h) was significantly higher than placebo group subjects (579.19 +85.06 mg/24 h; P<0.01).
In addition, the mean urine calcium level in the P. oleracea group (176.32+27.40 mg/24 h) was
significantly lower compared to the control group (194.26 +25.17 mg/24 h; P=0.016). Within
the groups, analysis revealed that in subjects in P. oleracea and control groups, mean serum
triglyceride (TG) decreased after intervention (P=0.01 and P=0.02, respectively), as well as mean
urine citrate level (P<0.01, P=0.01, respectively).

Conclusion: The findings show that P. oleracea may be proposed as a medicinal plant that has
a preventive effect on kidney stone formation by increasing urine citrate and decreasing urine
calcium level.

Trial Registration: The trial protocol was approved by the Iranian Registry of Clinical Trials
(identifier: IRCT20170725035305N4; https://en.irct.ir/trial/42388, ethical code; IR.SBMU.MSP.
REC.1398.538).

Introduction

mentioned components (2). Physicochemical changes and

Nephrolithiasis, one of the most common conditions
affecting the urinary system, has been reported with an
occurrence rate of about 12% worldwide (1). Kidney
stones are categorized based on their components.
They may comprise uric acid, calcium oxalate, calcium
phosphate, cysteine, struvite, or a mixture of the

urine saturation are involved in forming kidney stones (3).
Lithotripsy, flexible or rigid ureteroscopy, percutaneous
nephrolithotomy, and, in selected cases, a laparoscopic
approach are invasive procedures currently used for
kidney stone management (4). In addition to conventional
treatments for nephrolithiasis, herbal treatments have
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Implication for health policy/practice/research/medical education:

Portulaca oleracea is used in traditional medicine as a medicinal plant. According to its various medical properties, potential
antioxidant and anti-inflammatory properties, the present study aimed to investigate the efficacy of P. oleracea powder on 24-hour
urine indices in patients with nephrolithiasis and normal kidney function. The findings show that P. oleracea did not significantly
affect urine creatinine levels. However, it significantly increased urine citrate levels and decreased urine calcium levels, which are
common risk factors for nephrolithiasis. Therefore, P. oleracea may be proposed as a medicinal plant that has a preventive effect on
kidney stone formation, though more studies are recommended to evaluate its safety and efficacy.

Please cite this paper as: Alirezaei A, Karimi Toudeshki K, Nouri SB, Fazeli SA, Hatami F, Miladipour A, Montazeri-
Ghominezhad SP. The effects of Portulaca oleracea extract on 24-hour urine indices in patients with renal stone: A double-blind
randomized placebo-controlled clinical trial. ] Renal Inj Prev. 2023; 12(4): €32240. doi: 10.34172/jrip.2023.32240.

long been used worldwide (5). Portulaca oleracea is an
herbaceous succulent annual plant from the Portulacaceae
family (6). P. oleracea is among the most medicinal plants
used and has been named “Global Panacea” by the World
Health Organization (7). It is grown in the tropical and
subtropical areas of the world and used in different
regions, including several parts of the United States,
as a potherb or as an additive to salads or soups in the
Mediterranean and tropical countries of Asia, as well as
in Chinese traditional medicine (8-10). In European
countries like Italy, Turkey, and Greece, P. oleracea has
been used for medical conditions like headaches, stomach
and kidney pains, intestinal worms, dysentery, urogenital
infections, urinary inflammations, scurvy, or fever (11-
13). P. oleracea is also commonly named Purslane and may
be a source of w-3 fatty acids, alfa-tocopherol, carotene,
glutathione, and antioxidants (14).

Furthermore, this plant provides a source of potassium,
calcium, magnesium, and phosphorus (15). Some studies
showed properties of P oleracea as a muscle-relaxant
or a contraceptive agent, and also a herbal medicine
preventing heart attacks and improving immune system
(16). Likewise, the ability of inflammation decrement and
protection from ischemia and reperfusion injuries has
been proposed for this medicinal plant (17). However,
its mechanism of action still needs to be clarified. Some
studies reported a protective effect of P. oleracea against
renal failure (18). Besides, it may be useful as an antioxidant
and regulate the apoptosis in the kidney (19,20). Although
various studies have indicated the different beneficial
effects of P. oleracea, the findings of its effects on urine
indices in individuals are limited. On the other hand, no
clinically important adverse events have been reported in
studies so far (21,22).

Objectives

This study aims to evaluate the efficacy of P. oleracea
powder on 24-hour urine indices, serum electrolytes,
and inflammatory and lipid components in patients with
nephrolithiasis and normal kidney function.

Patients and Methods

Collection of samples

This single-center randomized, double-blind clinical trial
was conducted in Shahid Modarres educational hospital,

Shahid Beheshti university of medical sciences, Tehran,
Iran.

In our study, the patients were randomlyassigned to the P
oleracea or placebo groups. Eligible patients with a known
history of renal stones were enrolled. Inclusion criteria
were; 1) age from 18 to 65 years old, 2) having normal
kidney function defined as normal estimated glomerular
filtration rate (eGFR >90 mL/min/1.73 m?), and 3)
documented history of renal stone. Exclusion criteria were
patients with diabetes, hypersensitivity to any of the active
principles or excipients of the compound, pregnancy
and lactation, positive urine culture, known urological
and non-urological malignancy, taking angiotensin II
inhibitors, and patients having cold symptoms (including
headaches, sore throat, coughs, rhinorrhea, or fever).

At baseline, 57 patients were randomly grouped as
follows: 1) P. oleracea group consisting of 31 patients
randomly allocated to receive capsules made up of 2 g of
P, oleracea and 0.5 g of brown sugar, once daily for eight
weeks, 2) placebo group consisting of 26 participants to
receive placebo capsules made up of 2 g of starch powder
and 0.5 g brown sugar, once daily for eight weeks. The
capsules were prescribed with an empty stomach in the
morning, one hour before breakfast.

A balanced block randomization method was
conducted, and the block size was four. Then, the
allocation sequence was determined using computer-
generated random numbers. Medicines containing P,
oleracea powder or placebo having the same shape and
color were numbered with a code in sealed envelopes.
Each coded prepared medication was labeled from one to
57. The patients were allocated into two groups; group 1
received P. oleracea, and group 2 received a placebo. Both
groups were identical regarding comorbid conditions and
characteristics. The control group was assigned to “A” and
the intervention group to “B”. The two groups were divided
into six blocks and then put together by computer and
provided a chain of randomized groups. Eventually, the
patients enter these groups in order to time of entry. Then,
the patients enter these groups in order of entry. During
the study period, a nurse was responsible for distributing
labeled drugs among participants and collecting all the
data. The investigators, nurses, participants, laboratory
staff, and supervisors were all blinded to treatment
assignment and lab data measurements during the
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study. All participants received the same dietary regimen
based on low animal-source protein and more fruits and
vegetables prescribed by the nutritionist over the study
period. In addition, the dietary regimen was limited to
low-sugar foods and drinks. Participants were followed up
by the mentioned expert nutritionist weekly by phone for
adherence to the dietary regimen. In the P. oleracea group,
three participants were excluded due to loss of follow-up.
Therefore, 54 participants, including 28 in P. oleracea and
26 in the placebo group, were analyzed.

Patients’ compliance

At the beginning of the trial, one pack containing 56
capsules was given to each study participant. Patients’
compliance was assessed once a week by phone call to
ensure whether they regularly received their daily pearls.

Outcome measurement

Blood samples were collected from the antecubital vein,
and 24-hour urine samples were collected from all
participants at baseline and at the end of the trial after
eight weeks. For the primary outcomes, serum potassium
(K) level, serum sodium (Na) level, 24-hour urine uric
acid, 24-hour urine citrate, 24-hour urine calcium, 24-

Portulaca oleracea and renal stone

hour urine creatinine (Cr), and 24-hour urine sodium was
assessed. For the secondary outcomes, serum triglyceride
(TG) level, serum total cholesterol level, erythrocyte
sedimentation rate (ESR), and serum urea level were
calculated.

Statistical analysis

The intention-to-treat method was conducted for statistical
analysis, and all randomized participants enrolled in the
study were included for analysis. Descriptive statistics
were carried out for each variable. Quantitative results
were presented as mean + SD, while qualitative results were
presented as frequencies. The two-sample ¢ test was used
to compare mean amounts of parameters between trial
groups. Proportions for the two groups were compared
using the chi-squared test. Meanwhile paired t-test was
employed to compare the results before and after the trial.
SPSS Statistical software package (SPSS, Inc., Chicago, IL,
USA), version 22.0, and MedCalc software were utilized
for statistical analyses. P<0.05 was considered statistically
significant.

Results
A total of 54 patients were included in this trial consisting

Access for eligibility

(n=80)
No meeting eligibility
criteria* (n=23)
Decline to participate
Randomized (n=57) (n=0)

A

Allocated to control group
(n=26)

Received placebo capsules, once
daily for 8 weeks

A

Analyzed (n=26)

Allocated to PO group (n=31)

Received capsules containing
2 g PO and 0.5 g of brown
sugar, once daily for 8 weeks

Lost to follow up
(n=3)

Analyzed (n=28)

Figure 1. Flow diagram of the study. * Inclusion criteria were; 1) age from 18 to 65 years old, 2) having normal kidney function defined as normal estimated
glomerular filtration rate (eGFR more than 90 mL/min/1.73 m?), and 3) documented history of renal stone. Exclusion criteria were patients with diabetes,
hypersensitivity to any of the active principles or excipients of the compound, pregnancy and lactation, positive urine culture, known urological and non-
urological malignancy, use of angiotensin Il inhibitors, and patients having cold symptoms (including headaches, sore throat, coughs, rhinorrhea, or fever).

PO: Portulaca oleracea.
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of 33 males (61.1%) and 21 (38.9 %) females (Figure
1). Twenty-eight participants were assigned to the P
oleracea group [18 males (64.3%)], and 26 participants
to the control groups [15 men (57.7%)]. Their mean age
was 42.219.8 years; there was no statistically significant
difference between the mean age of P. oleracea and placebo
group (42.1 years versus 42.2 years, respectively).

Regarding baseline serum and wurine laboratory
parameters, no statistically significant differences were
seen except for the erythrocyte sedimentation rate
(ESR) level being significantly higher in the P oleracea
group compared to placebo (25.32+7.07 mm/h versus
20.03 +£5.43 mm/h, respectively, P = 0.03). Besides, there
were other baseline of laboratory performance between
the two groups (Table 1).

After eight weeks, the mean urine citrate level in
the P. oleracea subjects (674.82+94.56 mg/24 h) was
significantly higher than placebo group subjects
(579.19+85.06 mg/24 h; P<0.01). In addition, the mean

urine calcium level in the P, oleracea group (176.32+27.40
mg/24 h) was significantly lower compared to the control
group (194.26 £25.17 mg/24 h; P=0.016). In this study we
found that the mean ESR level was significantly higher in
P, oleracea group at the end of the trial (22.03+5.51 mm/h
versus 17.61 +3.44 mm/h respectively; P<0.01; Table 2).

As shown in Table 3, within-groups analysis revealed
that in subjects in P. oleracea and control groups, mean
serum triglyceride decreased after intervention (P=0.01
and P=0.02, respectively), as well as mean urine citrate
level (P<0.01, P=0.01, respectively). However, in both
P, oleracea and placebo groups mean ESR level decreased
significantly after intervention (P=0.001 and P=0.01,
respectively). In contrast, significant decreases in the mean
urine calcium (P<0.01), the mean serum total cholesterol
level (P=0.02), and the mean serum urea (P=0.032) were
only seen in P. oleracea group. Other findings showed the
decrease in serum level of potassium in placebo group
(P=0.004).

Table 1. Comparison of baseline serum and urine laboratory parameters between trial groups

Parameters PO group Placeho group P value
Mean + SD Mean + SD
Serum Na (mEq/L) 139.07+2.22 138.19+2.43 0.17
Serum K (mEq/L) 4.30+0.40 4.32+0.44 0.84
Serum TG (mg/dL) 230.07+28.22 226.07+18.78 0.54
Serum total cholesterol (mg/dL) 206.21428.22 203.65+25.31 0.74
Serum urea (mg/dL) 40.35+4.94 39.34+3.6 0.40
ESR (mm/h) 25.32+7.07 20.03+5.43 0.03
Urine Cr (mg/kg/24 h) 20.39+1.64 20.80+1.89 0.39
Urine uric acid (mg/24 h) 543.89+68.80 556.57+52.42 0.45
Urine citrate (mg/24 h) 511.71476.85 539.57+87.39 0.21
Urine Ca (mg/24 h) 196.64+28.14 200.80+29.41 0.59
Urine Na (mEq/24 h) 136.25+31.63 122.15+27.32 0.08
PO: Portulaca oleracea, TG: triglyceride, ESR: estimated sedimentation rate, Cr: creatinine.
Table 2. Comparison of Serum and urine laboratory parameters between trial groups after intervention
Parameters PO group Placebo group P value
Mean + SD Mean + SD
Serum Na (mEq/L) 139.25+2.02 138.84+2.14 0.48
Serum K (mEq/L) 3.94+1.15 3.25+1.82 0.10
Serum TG (mg/dL) 217.39+13.87 216.19+15.46 0.83
Serum total cholesterol (mg/dL) 199.21+26.30 199.92+25.75 0.92
Serum urea (mg/dL) 38.21+5.73 38.96+3.54 0.56
ESR (mm/h) 22.03+5.51 17.61+3.44 0.00
Urine Cr (mg/kg/24 h) 20.42+1.68 20.61+1.69 0.68
Urine uric acid (mg/24 h) 518.21+64.87 560.38+44.89 0.07
Urine citrate (mg/24 h) 674.82194.56 579.19485.06 0.00
Urine Ca (mg/24 h) 176.32+27.40 194.26+25.17 0.02
Urine Na (mEq/24 h) 127.32+26.12 114.8419.23 0.05

PO: Portulaca oleracea, TG: triglyceride, ESR: estimated sedimentation rate, Cr: creatinine.
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Table 3. Comparison of baseline to post-intervention changes in serum and urine laboratory parameters of participants, separately in Portulaca oleracea and

placebo groups

PO group Placebo group
Parameters Pre-test Post-test Pre-test Post-test
P value® P value®

MeantSD MeantSD MeanxSD MeantSD
Serum Na (mEq/L) 139.07+2.22 139.25+2.02 0.75 138.19+2.43 138.84+2.14 0.36
Serum K (mEq/L) 4.30+0.40 3.9+1.15 0.09 4.32+0.44 3.25+1.82 0.00
Serum TG (mg/dL) 230.07+28.22 217.03+13.87 0.01 226.07+18.78 216.19+15.46 0.02
Serum total cholesterol (mg/dL) 206.21+30.68 199.21+26.30 0.02 203.65+25.31 216.19+15.46 0.34
Serum urea (mg/dL) 40.35+4.94 38.21+5.73 0.03 39.3413.66 38.96+3.54 0.63
ESR (mm/h) 25.32+7.07 22.035.51 0.00 20.03%5.43 17.61+3.44 0.01
Urine Cr (mg/kg/24 h) 20.39+1.64 20.42+1.68 0.93 20.80%1.89 20.61+1.69 0.75
Urine uric acid (mg/24 h) 543.89+68.80 518.21+64.87 0.01 556.57+52.42 560.38+44.89 0.47
Urine citrate (mg/24 h) 511.71+76.85 674.82+94.56 0.00 539.57 £87.39 579.19+85.06 0.01
Urine Ca (mg/24 h) 196.64+28.14 176.32+27.40 0.00 200.80+29.41 194.26+25.17 0.27
Urine Na (mEq/24 h) 136.25+31.63 127.32+26.12 0.13 122.15+27.32 114.80+19.23 0.11

2Paired t test.

PO: Portulaca oleracea, TG: triglyceride, ESR: estimated sedimentation rate, Cr: creatinine.

Discussion

The findings of our study show that the mean urine
citrate level was significantly higher in P. oleracea group
compared to the placebo. Although the mean urine citrate
level increased in P. oleracea and placebo groups, it was
more prominent following P. oleracea administration.
Likewise, the mean urine calcium and serum cholesterol
levels decreased significantly following P oleracea
administration. It is worth mentioning that there was no
significant difference in mean urine creatinine between
the two groups.

Based on the results of previous studies, low excretion
of citrate in urine may prone the patients to kidney
stone formation and is known as a risk factor; so even
up to about 68% had been reported for the prevalence of
hypocitraturia in known cases of nephrolithiasis (23). The
findings of our study showed a significantly higher urine
citrate level in the P. oleracea group compared to placebo.
Therefore, P. oleracea may be proposed for reducing the
risk of nephrolithiasis.

As with other nephrolithiasis risk factors, hypercalciuria
is known as the most common metabolic abnormality
(24,25). In our study, the urine calcium level decreased
significantly following P. oleracea administration, which
proposes another mechanism for its potential protective
effects against incident nephrolithiasis.

The results of previous studies showed that oxalate
and calcium oxalate crystals are involved in the stone
formation mechanism (26). Some other studies showed
a relation between enhanced oxidative stress and calcium
oxalate crystal formation leading to kidney stone (27,28).
Therefore, preventing the oxidative processes may play an
important role in preventing recurrent stone formation.

In the same direction, there are different medicinal plants
knowing to have important natural antioxidant properties
(29).

In a previous study, following administration of P
oleracea with yogurt, a decrease in the soluble calcium
oxalate levels from 53% to 10.7 % was reported (30). On
the other hand, a case of acute kidney injury (AKI) was
reported following eating a large amount of P. oleracea.
Renal biopsy showed an acute tubulointerstitial injury
and oxalate nephropathy was diagnosed. Since, the kidney
function became back to normal following stopping eating
P, oleracea, hydration, and hemodialysis (31). Therefore,
the effect of P. oleracea on urine oxalate and calcium
oxalate crystals remains controversial.

In another study, oral administration of P oleracea
improved kidney function tests by reducing the levels of
urea, serum creatinine and blood urea nitrogen (32). P,
oleracea is a main source of anti-oxidant vitamins such as
ascorbic acid, B-carotene, a-tocopherol, and glutathione
(16, 33); leading to potential antioxidant properties (34,
35). Therefore, P. oleracea may have effects on calcium
oxalate crystal and kidney stone formation due to its anti-
oxidant effects.

Some studies reported the effects of P. oleracea on
decreasing thirsty state (36). On the other hand, previous
finding showed that decreasing in fluid intake may lead to
increased urine creatinine level (37). However, the urine
creatinine level did not change in our study.

In another study that investigated the effects of P
oleracea on hyperlipidemia in rats, the cholesterol and
triglyceride level decreased after treatment (38). In line
with our results, we found cholesterol levels decreased iin
P oleracea group. TG level decreased in both of groups
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but it was more prominent in P. oleracea group.

The main strength of our study is being the first, as far
as we know, to evaluate the effects of P. oleracea extract
on 24 -hour urine indices in patients with renal stone in a
placebo-controlled clinical trial.

Conclusion

The findings show that although P oleracea did not
have significant effect on urine creatinine level. It may
significantly increase urine citrate, and decrease urine
calcium level as common risk factors of nephrolithiasis.
Therefore, P, oleracea may be proposed as a medicinal plant
having preventive effect on kidney stone formation and
more studies are recommended to evaluate its safety and
efficacy. Additionally, P. oleracea may have positive effects
on lipid profile by decreasing serum total cholesterol
level and more studies are recommended to evaluate its
different properties on metabolic profiles including serum
lipid.

Limitations of the study

The present study has several limitations. First, the effect
of P. oleracea extract on thirst symptoms has not been
evaluated. Secondly, since we followed the participants
for only 8 weeks, we could not determine the burden of
kidney stone.

Authors’ contribution

Conceptualization: Amirhesam Alirezaei.

Data curation: Firoze Hatami.

Formal analysis: Seyed Behnaz Nouri.

Funding acquisition: Amirhesam Alirezaei
Investigation: Seyed Pedram Montazeri-Ghominezhad.
Methodology: Amirhesam Alirezaei.

Project administration: Amirhesam Alirezaei.
Resources: Seyed Pedram Montazeri-Ghominezhad.
Supervision: Amirhesam Alirezaei.

Validation: Seyed Amirhossein Fazeli.

Visualization: Amirhossein Miladipour.
Writing-original draft: Kimia Karimi Toudeshki.
Writing-review and editing: Seyed Amirhossein Fazeli,
and Kimia Karimi Toudeshki.

Conflicts of interest
The authors declare that they have no competing interests.

Ethical issues

The study was conducted in accordance with the
Declaration of Helsinki and was approved by the ethics
committee of Shahid Beheshti University of Medical
Sciences (Ethical code #IR.SBMU.MSP.REC.1398.538).
It was also registered by the Iranian Registry of Clinical
Trials (identifier: IRCT20170725035305N4; https://
en.irct.ir/trial/42388). All patients provided signed
informed consent after receiving explanations about the
study’s aim and methods. The authors ensured that ethical

issues, such as plagiarism, data fabrication, and double
publication, were completely observed.

Funding/Support

The present study was approved by Shahid Beheshti
University of Medical Sciances, but it did not have any
funding support or grant number.

References

1. Alelign T, Petros B. Kidney stone disease: an update
on current concepts. Advances in Urology. 2018;2018:
3068365. doi: 10.1155/2018/3068365

2. Onal EG, Tekgul H. Assessing kidney stone composition
using smartphone microscopy and deep neural networks.
BJUI Compass. 2022;3:310-5. doi: 10.1002/bco2.137

3. Nojaba L, Guzman N. Nephrolithiasis. 2023 Aug 8. In:
StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing; 2023 Jan.

4. Nambirajan T, Jeschke S, Albqami N, Abukora F, Leeb K,
Janetschek G. Role of laparoscopy in management of renal
stones: single-center experience and review of literature. J
Endourolog. 2005;19:353-9. doi: 10.1089/end.2005.19.353.

5. Cruces I, Patelli T, Tashima C, Mello-Peixoto E. Plantas
medicinais no controle de urolitiase. Revista Brasileira de
Plantas Medicinais. 2013;15:780-8. doi: 10.1590/S1516-
05722013000500020.

6. Elkhayat ES, Ibrahim SR, Aziz MA. Portulene, a new
diterpene from Portulaca oleracea L. ] Asian Nat Prod Res.
2008;10:1039-43. doi: 10.1080/10286020802320590.

7. Xu X, Yu L, Chen G. Determination of flavonoids in
Portulaca oleracea L. by capillary electrophoresis with
electrochemical detection. J Pharm Biomed Anal.
2006;41:493-9.  doi:  10.1016/j.jpba.2006.01.013.

8. Wang M, Li C, Li ], Hu W, Yu A, Tang H, Li ], Kuang H,
Zhang H. Extraction, purification, structural characteristics,
biological activity and application of polysaccharides from
Portulaca oleracea L. (Purslane): a review. Molecules.
2023;28:4813. doi: 10.3390/molecules28124813.

9. Chen C-J, Wang W-Y, Wang X-L, Dong L-W, Yue Y-T,
Xin H-L, et al. Anti-hypoxic activity of the ethanol extract
from Portulaca oleracea in mice. ] Ethnopharmacol.
2009;124:246-50. doi: 10.1016/j.jep.2009.04.028.

10. Palaniswamy UR, Bible BB, McAvoy R]. Effect of nitrate:
ammonium nitrogen ratio on oxalate levels of purslane.
Trends in New Crops and New Uses. 2002;11:453-5.

11. Bosi G, Guarrera PM, Rinaldi R, Bandini Mazzanti M.
Ethnobotany of purslane (Portulaca oleracea L.) in Italy and
morfo-biometric analyses of seeds from archaeological sites
of Emilia Romagna (Northern Italy). Plants and Culture:
Seeds Cultural Heritage Europe. 2009:129-39.

12. Brussell DE. Medicinal plants of Mt. Pelion, Greece.
Economic Botany. 2004;58:5174-S202. doi:10.1663/0013-
0001(2004)58[S174:MPOMPG]2.0.CO:;2.

13. Cakilcioglu U, Turkoglu I. An ethnobotanical survey
of medicinal plants in Sivrice (Elazig-Turkey). ]
Ethnopharmacol.  2010;132:165-75.  doi:  10.1016/j.
jep.2010.08.017.

14. Simopoulos AP, Norman HA, Gillaspy JE, Duke JA.
Common purslane: a source of omega-3 fatty acids and
antioxidants. ] Am Coll Nutr. 1992;11:374-82. doi: 10.1080/

6 Journal of Renal Injury Prevention, Volume 12, Issue 4, December 2023

https://journalrip.com


https://journalrip.com
https://en.irct.ir/trial/42388
https://en.irct.ir/trial/42388

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

07315724.1992.10718240.

De Lorgeril M, Salen P, Laporte E De Leiris J. Alpha-
linolenic acid in the prevention and treatment of coronary
heart disease. Europ Heart J Suppl. 2001;3:D26-D32.
Zhou YX, Xin HL, Rahman K, Wang S-J, Peng C, Zhang
H. Portulaca oleracea L.: a review of phytochemistry and
pharmacological effects. BioMed Res Intern. 2015;2015.
Zheng C, Liu C, Wang W, Tang G, Dong L, Zhou J, et al.
Ethanol extracts from Portulaca oleracea L. attenuated
ischemia/reperfusion induced rat neural injury through
inhibition of HMGB1 induced inflammation. Am ] Transl
Res. 2016;8:5016-5024.

Chugh V, Mishra V, Dwivedi S, Sharma K. Purslane
(Portulaca oleracea L.): An underutilized wonder plant
with potential pharmacological value. Pharma Innovation
J. 2019;8:236-46.

Abd El-Azime AS, Hussein EM, Ashry OM. Synergestic
effect of aqueous purslane (Portulaca oleracea L.) extract
and fish oil on radiation-induced damage in rats. Int ] Radiat
Biol. 2014;90:1184-90. doi: 10.3109/09553002.2014.926040.
Jaradat NA, Zaid AN, Al-Ramahi R, Alqub MA, Hussein F,
Hamdan Z, et al. Ethnopharmacological survey of medicinal
plants practiced by traditional healers and herbalists for
treatment of some urological diseases in the West Bank/
Palestine. BMC Complement Altern Med. 2017;17:255. doi:
10.1186/512906-017-1758-4.

Khanam B, Begum W, Tipo FA. Efficacy of Tukhme Khurfa
(Portulaca oleracea L.) in abnormal uterine bleeding-an
observational clinical study. Intern ] Advance Res Develop.
2018;3:299-305.

Bang KB, Choi JH, Park JH, Lee S, Rho MC, Lee SW, et
al. Effect of Portulaca Oleracea L. extract on functional
constipation: A randomized, double-blind, placebo-
controlled trial. Saudi ] Gastroenterol. 2022;28:296-303.
doi:  10.4103/sjg.sjg_400_21.

Caudarella R, Vescini F Urinary citrate and renal stone
disease: the preventive role of alkali citrate treatment. Arch
Ital Urol Androl. 2009;81:182-7. PMID: 19911682

Leslie SW, Sajjad H. Hypercalciuria. Treasure Island (FL):
StatPearls Publishing; 2023 Jan.

Worcester EM, Coe FL. New insights into the pathogenesis
of idiopathic hypercalciuria. Semin Nephrol. 2008;28:120-
32. doi: 10.1016/j.semnephrol.2008.01.005.

Khan SR. Reactive oxygen species, inflammation and
calcium oxalate nephrolithiasis. Transl Androl Urol.
2014;3:256-276. doi: 10.3978/j.issn.2223-4683.2014.06.04.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Portulaca oleracea and renal stone

Tungsanga K, Sriboonlue P, Futrakul P, Yachantha C,
Tosukhowong P. Renal tubular cell damage and oxidative
stress in renal stone patients and the effect of potassium
citrate treatment. Urol Res. 2005;33:65-9. doi: 10.1007/
500240-004-0444-4.

Habibzadegah-Tari P, Byer KG, Khan SR. Reactive
oxygen species mediated calcium oxalate crystal-induced
expression of MCP-1 in HK-2 cells. Urol Res 2006;34:26-
36. doi: 10.1007/s00240-005-0007-3

Javaid R, Aslam M, Nizami Q, Javaid R. Role of antioxidant
herbal drugs in renal disorders: an overview. Free Radicals
and Antioxidants. 2012;2:2-5.

Moreau A-G, Savage G. Oxalate content of purslane leaves
and the effect of combining them with yoghurt or coconut
products. ] Food Composition and Analysis. 2009;22:303-6.
doi: 10.1016/j.jfca.2009.01.013.

Cai DH, Fang XL. Portulaca Oleracea-associated oxalate
nephropathy complicated with an ANCA-positive
acute renal injury: A case report. Transpl Immunol.
2022;72:101589.  doi:  10.1016/j.trim.2022.101589.
Yue T, Xiaosa W, Ruirui Q, Wencai S, Hailiang X, Min L.
The Effects of Portulaca oleracea on Hypoxia-Induced
Pulmonary Edema in Mice. High Alt Med Biol. 2015;16:43-
51. doi: 10.1089/ham.2013.1081.

Sultana A, Rahman K. Portulaca oleracea Linn. A global
Panacea with ethno-medicinal and pharmacological
potential. Int J Pharm Pharm Sci. 2013;5:33-9.

Uddin MK, Juraimi AS, Ali ME, Ismail MR. Evaluation of
antioxidant properties and mineral composition of Purslane
(Portulaca oleracea L.) at different growth stages. Int ] Mol
Sci. 2012;13:10257-10267. doi: 10.3390/ijms130810257.
Mulry KR, Hanson BA, Dudle DA. Alternative Strategies
in Response to Saline Stress in Two Varieties of Portulaca
oleracea (Purslane). PLoS One. 2015 Sep 23;10:e0138723.
doi: 10.1371/journal.pone.0138723.

Khan A, Soni S, Pareek A. Botanical Survey of Thar Desert
in Barmer District of Rajasthan, India. Flora and Fauna.
2022;28:165-70.

Blantz RC. Pathophysiology of pre-renal azotemia. Kidney
Int. 1998;53:512-23. doi: 10.1046/j.1523-1755.2003_t01-1-
00784.x.

Barakat LA, Mahmoud RH. The antiatherogenic, renal
protective and immunomodulatory effects of purslane,
pumpkin and flax seeds on hypercholesterolemic rats. N
Am J Med Sci. 2011;3:411-7. doi: 10.4297/najms.2011.3351.

Copyright © 2023 The Author(s); Published by Nickan Research Institute. This is an open-access article distributed under the
terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

https://journalrip.com

Journal of Renal Injury Prevention, Volume 12, Issue 4, December 2023 7


https://journalrip.com
https://journalrip.com        

