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ABSTRACT

Objective: This study was aimed to evaluate the antiurolithiasis activity of the ethanolic extract of aerial parts of Portulaca oleracea Linn.

Methodology: The activity of the plant was studied using the ethylene glycol (0.75% v/v) and ammonium chloride (2% w/v) induced urolithiasis
model in albino rats. Several parameters were used including urinary volume, urine pH, urine and serum parameters to assess the activity. The
ethanolic extract of Portulaca oleracea was administered in doses of 100, 200 and 400 mg/kg body weight orally for 15 days. Standard drug used

was cystone.

Results: Treatment with the extract restored all the elevated biochemical parameters including serum and urine (calcium, creatinine, urea, BUN),
restored the urine pH to normal and increased the urine volume significantly (P < 0.05) when compared to disease control group. The
histopathological studies confirmed the induction of lithiasis as microcrystal deposition was observed in section of kidney from animals treated
with ethylene glycol and ammonium chloride. This was reduced, however, after treatment with the extract.

Conclusion: These observations enable us to conclude that the ethanolic extract of Portulaca oleracea is effective against ethylene glycol and

ammonium chloride induced urolithiasis in albino rats.
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INTRODUCTION

Urolithiasis constitutes one of the commonest afflictions requiring
surgical intervention in our country and by conservative estimates
there are about 5-7 million patients suffering from urinary calculus
disease in India. It is not only the high prevalence which requires
early attention, but rather the more problematic, high rate of
recurrence after surgical removal. It is for these reasons that the
Indian Council of Medical Research has classified this disease as one
of the refractory diseases and stressed that efficient effort should be
made to find out the cause/s of the disease and to search for suitable
drugs for its cure. [1]

Although there are a few recent reports of beneficial effects of
medical treatments in enhancing clearance of stones in the distal
ureters, de facto there is still no satisfactory drug to use in clinical
therapy, especially for the prevention or the recurrence of stones. In
this regard, many plants have been traditionally used to treat kidney
stones and have been shown to be effective. Unlike allopathic
medicines which targets only one aspect of Urolithiasis
Pathophysiology, most plant based therapy have been shown to be
effective at different stages of stone pathophysiology.[2][ 3]

Herbal medicines have several phytoconstituents and exert their
beneficial effects in urolithiasis by multiple mechanisms.[4]

Portulaca oleracea L. (Portulacaceae) is listed in the World Health
Organization as one of the most used medicinal plants and it has
been given the term Global Panacea.[5][6]

In folk medicine, it is utilized as an antipyretic, anti-scorbutic, antiseptic,
antispasmodic, diuretic, and anthelmintic and for treatment of urinary
disorders. The aerial parts of the plant are used medicinally for reducing
pain and swelling. Recent pharmacological studies have shown muscle
relaxant activity, reduction in locomotor activity, increase in the onset
time of pentylenetetrazole-induced convulsion, analgesic, anti-
inflammatory effects and antioxidant properties. It is reported that
extracts of P. oleracea has inhibitory effect on lipopolysaccharide (LPS)
and interferon-y, (IFN-y) induced NO production.[7]

The present study plans to systematically evaluate Portulaca
oleracea to verify the folklore use of the plant for diseases of the
kidney and bladder [8], as literature survey showed that no
scientific work was carried out to support the above use. In view of
this, an attempt has been made to investigate the effectiveness of the

ethanolic extract of the aerial parts of Portulaca oleracea as a
preventive agent against the development of kidney stones.

MATERIALS AND METHODS
Collection and Authentication

The weed was collected from local areas of Hyderabad, during July-
2011 and authenticated by Dr. Bhadriah, PhD, Head of Department
of Botany, Osmania University.

Preparation of Extract [9] [10]

The aerial parts of Portulaca oleracea were cleaned, shade dried and
powdered by mechanical grinder. For the ethanolic extract, 100gm
powder was macerated in 800 ml of ethanol (80% v/v) for 3 days
and the mixture was subsequently filtered and concentrated at 40°C.
Extract was dried and preserved in a dessicator.

Some part of the total extract was used for phytochemical
investigation and rest of the extract was used for pharmacological
screening. For pharmacological screening the extract was suspended
in 0.3% Carboxy Methyl Cellulose (CMC).

Methodology
Experimental animals

Healthy adult male Wistar albino rats weighing between 150-200 g
were selected for the antiurolithiatic activity. They were procured
from Small Animal House Shadan Medical College, Peerancheru,
Hyderabad. The animals were acclimatized to standard laboratory
conditions (temperature: 25+ 2°C, relative humidity 65+10%) and
maintained on 12 hr light: 12 hr dark cycle. The animals were fed
with standard pellet diet (Hindustan Lever Ltd., Bangaluru, India)
and drinking water ad libitum. The animal care and experimental
protocols were in accordance with Institutional Animal Ethical
Committee (/SES/IAEC/019/2011).[11]

Chemicals used

Ethylene glycol (AR Grade), Merck Laboratories, Mumbai, India,
Aluminium chloride, Merck Laboratories, Mumbai, India,
Cystone®tablets (Himalaya Drug Company, Batch No.A021019B); [12]

Extracts used

Ethanolic extract of aerial parts of Portulaca oleracea was insoluble
in water. Hence, it was suspended in 0.3% Carboxy Methyl Cellulose
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(CMC) just before administration to rats.[10] Calculated quantity of
extract was given to each animal in corresponding group, once daily
by gavage (intra-gastric administration).

In all cases, the concentrations were prepared in 1 ml/100gm of
body weight. The test substances were administered in a single dose
using a gastric intubation tube.

Acute Toxicity Study

The acute oral toxicity study was carried out as per the guidelines
set by Organization for economic co-operation and development
(OECD) (Guidelines 425). The animals were fasted overnight prior
to the experiment. The first group was treated after fasting
overnight with oral dose of 1000 mg/kg body weight with the
ethanolic extract of the aerial parts of Portulaca oleracea Linn. The
extracts were given in two different groups and the animals were
observed continuously for 2-3 hrs for general, behavioural,
neurological, autonomic profiles and finally death after 24hrs. If
there was no mortality and no sign of toxicity and the extract was
found to be safe at this dose level, then a higher dose of
2000mg/kg body weight of the ethanolic extract was administered
in another 2 groups. If no mortality was observed, the maximum
tested dose level was taken as 2000 mg/kg body weight. The doses
for pharmacological studies were taken as 400, 200, 100 mg/kg
body weight i.e. 1/5% 1/10t%, 1/20tof the maximum tested dose
(i.e. 2000mg/kg).

Ethylene glycol induced urolithiasis model in albino rats[12][13]

The rats were divided into six groups comprising six animals in each
group. Each group underwent a different treatment protocol.

All animals had free access to regular rat chow and drinking water
ad libitum for 15 days. Renal calculi were induced in group 2 to 6
by supplementing with 0.75% v/v ethylene glycol and 2% w/v
ammonium chloride in drinking water ad libitum. Group 1V, V and
VI were treated with plant extracts starting from 1st day to 15t
day.

During the entire course of investigation, rats were housed in
polypropylene metabolic cages having provision of separating the
feacal as well as urine samples.

Group 1: Normal control-Carboxymethyl cellulose (0.3 %) from 1st
day to 15* day

Renal calculi were induced in group 2 to 6 by supplementing with
0.75% v/v ethylene glycol and 2% w/v ammonium chloride in
drinking water ad libitum

Group 2: Calculi induced or Disease control- Carboxymethyl
cellulose (0.3 %) from 1stday to 15t day

Group 3: Standard drug treated- Cystone tab. (750mg/kg b.w.,
p-o.) from 1st day to 15t day

Group 4: Ethanolic extract treated- Ethanolic extract of aerial
parts of Portulaca oleracea (100mg/kg b.w., p.o.)

Group 5: Ethanolic extract treated- Ethanolic extract of aerial
parts of Portulaca oleracea (200mg/kg b.w., p.o.)

Group 6: Ethanolic extract treated- Ethanolic extract of aerial
parts of Portulaca oleracea (400mg/kg b.w., p.o.)

Assessment of Antiurolithiatic Activity
Collection and analysis of urine

All the animals were kept in individual cages and urine samples of
24 h were collected on 15t day. Animals had free access to water
during the urine collection period. A drop of concentrated HCl was
added to the urine before being stored at 4°C. The urinary volume
and pH was determined. Urine was analyzed for calcium, and
creatinine using calcium and creatinine diagnostic kits (Span
Diagnostics Ltd,). The sample was also subjected to microscopic
examination for calcium oxalate crystals and for the confirmation
of urolithiasis.
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Urine was centrifuged at 2500 rpm for 5 min to pool the crystals and
observed under simple microscope at 5X or 10X. Shape and number
of crystals were observed and are reported in Table 1.

Serum analysis

After the 15 day experimental period, the rats were anaesthetized
and blood was collected from the retro-orbital region, centrifuged
and the serum collected and analyzed for level of calcium, creatinine,
urea and BUN using calcium, creatinine, urea [12] [14] and BUN [15]
diagnostic kits (Span Diagnostics Ltd.).

Histopathological Examination [16] [17]

For microscopic evaluation, kidneys were fixed in 10% neutral formalin
solution. Following dehydration in ascending series of ethanol (70, 80,
96, 100%), tissue samples were cleared in xylene and embedded in
paraffin. Tissue sections of 5pm were stained with hematoxylin-eosin. A
minimum of 10 fields for each kidney slide were examined for necrosis
and presence of calcium oxalate crystals. Tissue slices were
photographed using optical microscope at 10X magnification.

Statistical Analysis [18]

The data were expressed as mean * S.E.M. The differences were
compared using one-way ANOVA followed by Dunnett’s test using
GraphPad Prism software (version 5). The results were considered
significant when P < 0.05.

RESULTS
Acute Oral Toxicity

The ethanolic extract of Portulaca oleracea was found to be safe and
no mortality was observed up to a dose of 2000 mg/kg body weight,
p.o. The maximum tested dose was taken as 2000 mg/kg body
weight. The doses for pharmacological studies were taken as 400,
200, 100 mg/kg body weight, p.o. i.e. 1/5% 1/10t%, 1/20t%of the
maximum tested dose i.e. 2000 mg/kg body weight

Antiurolithiatic Activity
Urine Analysis

Microscopic Examination of Urine: The microscopic examination
(at 5X and 10X), of the urine of normal group animals was devoid of
any crystal or similar structure. In calculi induced rats (Group II),
the urine sample showed abundant, large crystals of CaOx with
characteristic rectangular shape. The cystone treated animals
showed very less number of crystals. However, crystals were seen in
all the three test groups viz. group IV, V, VI but the number of
crystals in group V and VI were very less when compared to the
lithiatic control group II(Table 1). These results indicate the efficacy
of the ethanolic extract in preventing the formation of calcium
oxalate calculi in the kidney.

Urinary volume and pH: The urinary pH in normal animals was
between 8.0-8.5. On induction of calcium oxalate stones, the pH
reduced to 6.0 - 6.2. After completion of the study, Group 1V, V and VI
groups treated with the ethanolic extracts showed an increase in the
urinary pH (8.4 - 9.1) when compared to the control group II.

Urine volumes were significantly increased (P<0.05) by the
ethanolic extract of the plant when compared to the disease control
(Group II), (Table 2, Graph No. 1 and 2).

Estimation of Calcium and Creatinine

Table No.3 shows details of 24 h urinary excretion of calcium and
creatinine in normal and treated animals. Ethylene glycol and
ammonium chloride administration for 15 days resulted in
significant (P<0.05) hyperoxaluria as compared to normal animals
(Group I). Urinary excretion of calcium and phosphate was also
significantly (P<0.05) increased in-group II. On treatment with
ethanolic extract for 15 days, a significant decrease in the urinary
excretion of calcium and creatinine was observed in Group IV, V, and
VI as compared to the disease control (Group II) (Table 3). These
results of the urinary excretion data clearly support that the
ethanolic extract of the plant can reduce supersaturation of urine
with calculogenic ions (Graph No. 3 and 4).
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Table 1: Microscopic Examination of Urine for Calcium oxalate Crystals

Group Treatment No. of Calcium oxalate Crystals

Normal control
Disease control

Sodium carboxymethyl cellulose ( 0.6 %) for 15 days Nil
Ethylene glycol (EG) and Ammonium chloride(AC) 20-25
0.75% EG + 2% AC in distilled water

Ethylene glycol(EG) and Ammonium chloride(AC) 3-4
0.75% EG + 2% AC in distilled water+ Cystone

Ethylene glycol (EG) and Ammonium chloride (AC) 0.75% EG + 2% AC in distilled

Standard

Ethanolic extract

treated water + Ethanolic extract (100mg/kg b.w., p.o.)
Ethanolic extract Ethylene glycol(EG) and Ammonium chloride(AC) 8-10
treated 0.75% EG + 2% AC in distilled water+ Ethanolic

extract (200mg/kg b.w., p.o.)

Ethanolic extract Ethylene glycol(EG) and Ammonium chloride(AC) 4-5

treated 0.75% EG + 2% AC in distilled water + Ethanolic

extract (400mg/kg b.w., p.o.)

Table 2: Effect of Ethanolic Extract of Portulaca oleracea on pH and Urine Volume

Group Dose (mg/kg body weight, p.o.) pH of Urine Urine volume (ml)
Normal Control 0.3%CMC(Vehicle) 8.21+0.03 2.70 £0.10
Disease Control 0.75% EG +2% AC 6.36 £ 0.09 1.58+0.12
Standard(Cystone) 750 mg/kg 7.52+0.11 5.45 + 0.16%**
Ethanolic Extract 100 mg/kg 9.10 £ 0.03 4.12 + 0.04***
Ethanolic Extract 200 mg/kg 8.40 £ 0.06 5.40 + 0.08***
Ethanolic Extract 400 mg/kg 8.60 + 0.02 6.63 + 0.26%**

Table 3: Effect of Ethanolic Extract of Portulaca oleracea on Urine Parameters

Group Treatment Dose (mg/kg body weight, p.o.) Calcium Creatinine

I Normal Control 0.3%CMC(Vehicle) 1.50£0.12 7.68 £ 0.09

11 Disease Control 0.75% EG +2% AC 6.30£0.03 20.55+0.14

111 Standard(Cystone) 750 mg/kg 2.52+0.11%* 7.93 £ 0.01%**

v Ethanolic Extract 100 mg/kg 4.40£0.15%** 10.64 £ 0.03***

\' Ethanolic Extract 200 mg/kg 3.80£0.01*** 9.70 £ 0.14***

VI Ethanolic Extract 400 mg/kg 3.43+0.17*** 8.60 + 0.12%**
Table 4: Effect of Ethanolic Extract of Portulaca oleracea on Serum Parameters

Group Dose (mg/kg body weight, p.o.) Calcium Creatinine Urea BUN

Normal Control 0.3%CMC(Vehicle) 7.1+ 0.05 0.76 £ 0.03 43.97+1.01 20.54+0.47

Disease Control 0.75% EG +2% AC 9.7+0.3 1.18 + 0.05 78.11+1.05 36.48+0.49

Standard(Cystone) 750 mg/kg 6.9 + 0.2%** 0.86 £ 0.01*** 46.27+0.79%** 21.61+0.37***

Ethanolic Extract 100 mg/kg 9.2 + 0.2%** 0.93 £ 0.01*** 77.35+1.17 ns 36.12+0.37 ns

Ethanolic Extract 200 mg/kg 8.5 + 0.2%** 0.88 £ 0.01*** 66.22+2.72 ns 30.95+1.26 ns

Ethanolic Extract 400 mg/kg 7.6+0.08*** 0.81 + 0.01%*** 51.794£1.03*** 24.1940.48***

Histograms showing the Effect of Ethanolic Extract of Portulaca oleracea Linn. On Urine pH and Urine Volume
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3 Normal : CMC
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Graph No. 1 Graph No. 2
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Histograms showing the Effect of Ethanolic Extract of Portulaca oleracea Linn. On Urinary Calcium and Creatinine Level
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Histograms showing the Effect of Ethanolic Extract of Portulaca oleracea Linn. On Serum Calcium, Creatinine, Urea and Blood Urea
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Serum Analysis

The serum urea and BUN were remarkably increased in calculi-induced
animals (Table 4, Group II). On treatment with ethanolic extract of
Portulaca oleracea, the elevated serum levels of calcium, creatinine, urea,
and BUN were significantly (P<0.05) reversed and the serum levels of
group treated with 400mg/kg body weight, p.o. were almost comparable
to those of cystone treated animals (Group III) (Graph No. 5,6,7,8).

Histopathological Studies

The histopathological study of the kidney sections also supported
the above results. Normal group showed intact architecture of

Fig. 1

Fig. 4

Fig. 2

Fig. 5
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medullary and papillary tubules. Sharp demarcation between
cortex and medulla was seen. However, the disease control group
which was treated with ethylene glycol and ammonium chloride
showed oedema of tubular epithelium which resulted in distortion
of the tubules. There was evidence of patchy area showing
distortion and dilatation of tubules and deposition of few crystals.
Few areas showed aggregates of non-specific inflammatory cells
and haemmorhage. Standard drug cystone reversed the

degenerative changes to normal. Group VI showed near normal
histology except one area showing haemmorhage. Group IV and V
also reversed the degenerative changes to a lesser extent (Fig. No:
1-6).

Fig. 6

Photomicrograph of Kidney Section of Group I (Normal Group-CMC), Group II (Disease Control), Group III (Standard Drug Cystone-
750mg/kg), Group IV (Test Drug-100 mg/kg), Group V (Test Drug-200 mg/kg), Group VI (Test Drug-400 mg/kg) (Fig.1-6)

DISCUSSION

In the present study, hyperoxaluria was induced in rats by
employing ethylene glycol (EG) and ammonium chloride (AC) in
drinking water orally for 15 days. Studies indicate that oral
administration of EG (a metabolic precursor of oxalate), induce
oxalate lithiasis in rats by being converted to endogenous oxalic acid
in the liver and AC when ingested, induce urinary acidification, thus
favouring adhesion and retention of CaOx crystals within the renal
tubules. Supersaturation of urine with CaOx, the most common
component of kidney stones is an important factor in crystallization
and enhanced urinary creatinine levels are indicators of renal
impairment. In the present study, on EG and AC administration in
the control rats, enhanced excretion and deposition of calcium
oxalate indicated supersaturation of urine with CaOx as reported
earlier[13]. Treatment with the ethanolic extract of Portulaca
oleracea caused a significant reduction in the urinary excretion of
calcium oxalate crystals (Groups 1V, V, VI), thus reducing
supersaturation of urine. The extract significantly lowered the
calcium oxalate crystals in urine at higher dose i.e. (Group V and VI,
Table No.1). This might be responsible for preventing the calcium
oxalate type of stones.

Urinary excretion of calcium and creatinine was significantly
(P<0.05) increased in disease control animals (Group II). On
treatment with ethanolic extract for 15 days, a significant decrease
in the urinary excretion of calcium and creatinine was observed in

Group IV, V, and VI when compared to the disease control i.e. (Group
II, Table 3). These results of the urinary excretion data clearly
support that the ethanolic extract of the plant can reduce
supersaturation of urine with calculogenic ions such as calcium and
oxalate. Enhanced urinary creatinine indicates hyperoxaluria
promoted renal impairment. The decrease in the elevated urinary
creatinine in test groups (Group IV, V, and VI) reflects improved
renal function.

The type of stone formed in human subjects can be predicted from the
pH of the fasting urine. Crystalluria is pH dependent, thus by changing
urinary pH, dissolution of calculi can be attained. Urinary pH of 5.0-6.5
promotes mostly CaOx type of stones [16][14]. In the present study,
the decrease in urine pH from 8.0 - 8.5(Group I) to 6.0 - 6.2(Group II),
supports the formation of CaOx type of stones. In the ethanolic extract
administered rats, restored urinary pH (8.4 - 9.1), indicates prevention
of CaOx stone formation which was evident through the marked
decrease in urinary excretion of calcium and oxalate.

Diuretic action is also needed to increase the amount of fluid going
through the kidneys and flush out the deposits. Increase in urine
volume decreases the saturation of the salts and prevents the
precipitation of the crystals at physiological pH [3]. In the treatment
of kidney stones, plants are used as antilithics either to dissolve the
stones or to aid their passing to guard against further retention.
There are reports in the literature attributing the antilithiatic
activity to the diuretic property of the plants. [16]
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In the present study, urine volumes were significantly increased
(P<0.05) by the ethanolic extract of the plant when compared to the
disease control (Group 1], Table 2). Thus, the antiurolithiatic activity
of Portulaca oleracea may be due to its diuretic activity which is
attributed to the presence of high percentage of potassium salts[19]
and to the presence of flavonoids.[20]

Studies indicate that mucoproteins exhibit significant affinity for
CaOx surface, thus promote the growth of crystals and cement
them[21]. Saponins disintegrate the mucoproteins thereby prevent
CaOx retention and deposition[22]. Saponins were reported to
decrease CaOx crystal adhesion to renal epithelial cells by pre-
coating the crystals [23]. In the present study, the antiurolithiatic
effect of ETP may be attributed to its saponin principles as the
extract was found to contain saponins in preliminary phytochemical
screening.

In the present study, the saponins of Portulaca oleracea might have
prevented the crystal adhesion to renal epithelial cells by pre-
coating the crystals and by disintegrating mucoproteins.
Polyphenols and flavonoids may have attenuated hyperoxaluria
induced oxidative stress and subsequent CaOx stone formation by
scavenging reactive oxygen species and metal chelation.[13]

In urolithiasis, the glomerular filtration rate (GFR) decreases, due to
the obstruction to the outflow of urine by stones in urinary system.
Due to this, the waste products, particularly nitrogenous substances
such as urea, creatinine and BUN get accumulated in blood. In
addition, increased lipid peroxidation and decreased levels of
antioxidant potential have been reported in the kidneys of rats
supplemented with a calculi-producing diet. In this context, oxalate
has been reported to induce lipid peroxidation and to cause renal
tissue damage by reacting with polyunsaturated fatty acids in cell
membrane. In calculi-induced rats (Group II, Table 4), the elevated
serum levels of creatinine, urea, and BUN indicate marked renal
damage [11] . On treatment with ethanolic extract of Portulaca
oleracea the elevated serum levels of calcium, creatinine, urea, and
BUN were significantly (P<0.05) reduced and comparable to those of
cystone treated animals (Group II, Table 4).

The markedly elevated serum levels of BUN, creatinine, calcium and
urea in stone-forming animals are indicative of prominent necrosis
of renal epithelia. Elevated levels of oxalate in urine and even its
retention in kidney may be one of the causative factors for the
peroxidative degeneration of renal epithelia. Renal cellular exposure
to oxalate (Ox) and/or CaOx crystals leads to the production of
Reactive Oxygen Species (ROS), development of oxidative stress
followed by injury and inflammation. Renal injury and inflammation
appear to play a significant role in stone formation. An
overproduction of ROS and a reduction in cellular antioxidant
capacities, due to down-regulated expression of the antioxidant
enzymes (superoxide dismutase, catalase, glutathione peroxidase,
and glucose-6 phosphate dehydrogenase) as well as radical
scavengers (vitamin E, ascorbic acid, reduced glutathione) leads to
the development of Oxidative Stress (OS) followed by renal cell
injury and inflammation due to lipid peroxidation. Loss of
membrane integrity subsequently facilitates the retention of calcium
oxalate crystals and growth of stones in renal tubules. Recent
studies evidenced that treatment with anti-oxidants and free radical
scavengers reduced CaOx crystal induced renal injuries[6]. Pre-
treatment with vitamin E along with mannitol abolished the
deposition of CaOx crystals in the kidneys of rats injected with
sodium oxalate[24]. Alanine-induced deposition of CaOx crystals in
rat kidneys was blocked by dietary supplementation with vitamin E
plus selenium[25]. These antioxidant therapies restore the activity
of antioxidant enzymes and free radical scavengers. Therefore,
treatments with natural antioxidants and free radical scavengers,
seems to be possible therapeutic strategy for ameliorating
hyperoxaluria induced oxidative stress and renal cell injury in
urolithiasis[6].

The protective role of glutathione, as an antioxidant and detoxifying
agent, has been demonstrated in various clinical studies. It is a
ubiquitous compound that is synthesized rapidly in the liver, kidney
and other tissues, including the gastrointestinal tract. In animal cells,
glutathione acts as a substrate for glutathione peroxidase, which
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reduces lipid peroxides that are formed from polyunsaturated fatty
acids (PUFA) in the diet and as a substrate for glutathione-S
transferase, which conjugates electrophilic compounds. Many
evidences showed that glutathione obtained from the diet is directly
absorbed by the gastrointestinal tract and thus dietary glutathione
can readily increase the antioxidant status in humans. However,
treatment with the ethanolic extract of aerial parts of Portulaca
oleracea prevents oxalate induced lipid peroxidation and causes
regeneration of renal epithelium owing to its antioxidant potential.
Decreased levels of urea, BUN and creatinine may be attributed to its
antioxidant potential [26]. Purslane is also reported as an excellent
source of the antioxidant vitamins o-tocopherol (vitamin E),
ascorbic acid and - carotene, as well as glutathione.

It has also been reported that P.oleracea exhibits analgesic and anti-
inflammatory activity[25] and also antispasmodic activity[27] and
hence can be considered for symptomatic treatment of renal stones.

The histopathological study supported these results. The kidney
sections from disease control group which was treated with
ethylene glycol and ammonium chloride showed extensive
hypertrophy and large crystalline deposits in most parts of the
kidney but those from treated rats were apparently of near normal
architecture with very few crystals and deposits. The effect was
more pronounced in higher dose group (Group VI).

The preliminary qualitative phytochemical study of Portulaca
oleracea showed presence of phytochemical constituents viz.
alkaloids, flavonoids, glycosides, saponins, tannins and phenolic
compounds, steroids and also proteins and free amino acids. A
detailed and quantitative estimation of its phytochemical
constituents will be helpful in establishing some co-relation with the
pharmacological activity observed in the present study.

CONCLUSION

The Present study was conducted to evaluate the antiurolithiatic
activity of ethanolic extract of aerial parts of Portulaca oleracea
Linn. The extract prevented the formation of stones supporting
folklore information. The antiurolithiatic activity of the plant may
probably be due to synergism of diuretic activity, crystallization
inhibition, improved renal function along with antioxidant activity
(reported earlier). Histological findings also supported the study.
The antiurolithiatic activity may be apparently due to flavonoids,
saponins and phenolic compounds present in aerial part of plant.
Further work is necessary to isolate the active constituents
responsible for the antiurolithiatic activity and studies on larger
animal models and on humans is warranted to draw final
conclusion.
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