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ABSTRACT
Portulaca oleracea (Family Portulacaceae) has been used all over the world for its nutritional and medicinal properties. It shows a number of
pharmacological activities but very little information is known about its toxicity profile. The present study was undertaken to find its acute and subacute
oral toxicity. In acute oral toxicity, four doses 500mg,1000mg,1500mg and 2000mg/kg b.w were administered orally to swiss albino mice with the help
of oral feeding needle. In subacute oral toxicity, the doses of 200mg and 400mg/kg b.w were given. A total of 28 swiss albino mice, divided in different
groups were taken. Behavioural changes and LD50 were recorded in acute oral toxicity. In subacute oral toxicity studies, kidney function tests, hematological
and histopathological changes were recorded. The results showed that LD50 was 500mg/kg. There were behavioural and biochemical variations with
no toxicity on kidney and spleen.
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INTRODUCTION
Since the beginning of civilization, herbal plants have been used in
the treatment of various diseases in India and all over the world.
These herbal plants have been the source of synthetic drugs as well
as traditional herbal medicine1-8. India has a rich wealth of medicinal
plants thousands of which have been scientifically proved to be
beneficial, while a lot is still to be done to prove if these plants have
any toxicity on different organs. These plants are pharmacologically
active. Different parts of the herbal plants have been used e.g stem,
leaves, fruits, roots etc.
Major pharmaceutical companies are nowadays conducting
extensive research on herbal plants. World Health Organization
(WHO) estimates that 80% of the total world population use herbal
medicine for some aspect of primary health care because of wider
acceptability and lesser side effects. To ensure the safety of any
herbal drug, its toxicity evaluation is necessary. Three types of
toxicity evaluation are usually carried out viz., acute, subacute and
chronic type9,10. Acute toxicity gives information about the LD50the minimum lethal dose that kills 50% of the animal population.
Subacute and chronic type gives information on the cumulative
toxicity at low dose on prolonged period of time.
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". Its common name is
Nunar in Kashmir, common Purslane in English. It occurs as a
cosmopolitan weed11,12, along waste lands and in cultivated gardens.
Some of the chemical constituents include gums, fatty acids,
betacarotene, volatile oil, carboxylic acids and omega-3-fatty
acids13-15. The major pharmacological activities include
bronchodilatory, antihypertensive, neuropharmacological, wound
healing, antifungal, antibacterial and many others.16-28. Popularity of
this plant in both traditional medicinal system as well as in various
research studies focused the attention on its toxicity profile. Very

little literature is known about its toxicity profile on
biochemical parameters and organs.

different

Objective: The present study was undertaken to find its LD50
(minimum lethal dose) acute oral toxicity studies for 72 hours and
subacute oral toxicity on kidney and blood parameters with
histopathological studies on kidney and spleen.
MATERIALS AND METHODS
Plant Material
Portulaca oleracea (whole plant) was collected in the months of
April to June from Nishat area of Srinagar city. It was authenticated
by Mr Naqshi, plant taxonomist in the Centre of Plant Taxonomy,
University of Kashmir, Srinagar. The plant material under Voucher
specimen number 1011(KASH) dated 15-09-2008 was deposited in
the herbarium of the Department ofTaxonomy, University of
Kashmir for future reference. It was dried under shade with outside
temperature ranging between 18 to 320 C in a well ventilated room.
Preparation of the Plant Extract
Whole plant was collected, shade dried and coarsely powdered
separately by using pulvarizer. With occasional shaking, 500 gm of
the material was allowed to macerate for 48 hrs with 50% ethanol
by cold percolation process to yield the extract. After 48 hrs, the
50% ethanolic extract was filtered through Whitman’s filter paper. It
was then macerated again with fresh 50% ethanol and the filtrate
obtained from the first and the second maceration was then
combined. The solvent was recovered. The extract was then
evaporated to dryness, after the recovery of ethanol. This process
was repeated several times. At the end, the yield was noted. The
50% ethanolic extract was refrigerated at 40 C for future use in
experimental studies.
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Phytochemical Screening29-31
The powdered whole plant of Portulaca oleracea PO was subjected
to preliminary phytochemical screening. The presence of various
phytoconstituents was determined by the standard qualitative
methods 29-31
Tannins: To 2 ml of aqueous extract 2 ml of 5% Fe CI 3 was added.
Formation of yellow brown precipitate indicates that tannins are
present
Alkaloids: To 2ml methanolic filtrate, 1.5 ml of 1% HCI was added.
After heating the solution in water bath, 6 drops of Mayors reagents/
Wagner’s reagent / Dragendorff’s reagent was added. Formation of
orange precipitate indicates the presence of alkaloids
Saponins: Aqueous extract of 2 g powder was made and subjected
to frothing test. Persistence of the froth indicated presence of
saponins. Latter the froth was mixed with few drops of olive oil.
Formation of emulsion indicates presence of saponins.
Glycosides: To 2ml alcoholic filtrate, 1 ml glacial acetic acid and 12 drops of Fe CI3 was added followed by 1 ml of concentrated
H2SO4. Appearance of brown ring at the interface indicates presence
of glycosides. A violet ring may also appear below the brown ring.
Terpenes : To 2 ml of aqueous extract, 5 ml chloroform, 2 ml acetic
anhydride and concentrated H2SO4 was added carefully to form
layer. Reddish brown coloration of interface indicates terpenes.
Flavonoids: 2 g plant material was extracted in 10 ml alcohol of
water. To 2 ml filtrate few drops of concentrated HCI followed by
0.5 g of zinc or magnesium turnings was added. After 3 minutes
magenta red or pink colour indicated the presence of flavonoids.
Phenolics: To 2 ml of alcoholic or aqueous extract, 1 ml of 1%
ferric choloride solution was added. Blue or green colour indicates
phenols.
Carbohydrates 200 mg of the powdered drug was extracted in 10
ml of water. To 5 ml of this solution were added few drops of
alcoholic ά napthol and then 0.2 ml of concentrated H2 SO4 was
added slowly along the sides of the test tube, any purple colour
appereance at the junction confirms the presence of carbohydrates.
Proteins 20 mg of powdered drug was boiled with 3 ml of 0.2%
solution of Ninhydrin ( Indane 1,2,3 trionehydrate). Appearance of
violet colour indicates the presence of proteins
Steroids: To 0.5 gms of ethanolic extract, 2 ml of acetic anhydride
was added and then 2 ml of H2SO4 were carefully added. Any
colour change from violet to green indicates the presence of steroids
Pharmacological Study32-34
Animals and Exposure conditions
Swiss albino mice (20-25 gm) procured from Central Animal House,
IIIM (Indian Institute of Integrative Medicine) Jammu were taken
for conducting acute and subacute oral toxicity studies. The animals
were housed in clean polypropylene cages. Standard environmental
conditions such as temperature ranging from 18 to 32o C, relative
humidity (70%) and 12 hrs dark/light cycle were maintained in the
quarantine. The mice were acclimatized for a period of 7 days,
before initiation of experiment. All the animals were fed with rodent
pellet diet (Ashirwad Industries) and water ad-libitum under strict
hygienic conditions. Procedures were performed in accordance to
CPCSEA guidelines after approval from the Institutional Animal
and Ethics Committee (IAEC) of the Department of Pharmaceutical
Sciences, University of Kashmir [No. F-IAEC (Pharm.Sc)
APPROVAL / 2008/ 4 Dated Oct 23rd, 2008].
Acute Oral Toxicity study

Group I served as Normal Control and received the vehicle 2% gum
acacia.
Group II received single dose of 500 mg/kg b.w (PO),
Group III received single dose of 1000 mg/kg b.w (PO)
Group IV received single dose of 1500 mg/kg b.w (PO)
Group V received single dose of 2000 mg/kg b.w (PO).
All extracts were given in 2% gum acacia as vehicle. Food was
withheld for 2 hours after the extract administration. The extracts
were administered by using specially designed mice oral feeding
needle. The animals were observed continuously for the first
four hours and then for 72 hours for behavioural changes like
grooming, hyperactivity, sedation, respiratory arrest, convulsions,
increased and decreased motor activity and mortality.
Subacute Toxicity study (14 days)
Portulaca oleracea PO (50 % ethanolic extract of whole plant was
administered orally once daily to mice. Animals of either sex (20-25
g body weight) were divided into three groups of six mice each. The
treatment was given as per the following protocol.
Group I- Normal Control animals which received 2% aqueous gum
acacia
Group II PO (200 mg/kg b.w)
Group III PO (400 mg/kg b.w)
This treatment was continued for 14 days. After 14 days of the
treatment, animals were fasted overnight and blood was collected by
cardiac puncture. The blood samples were evaluated for kidney
function tests and haematological parameters. The blood was
allowed to clot for one hour and serum was separated by
centrifuging. The animals were sacrificed, after taking the blood
samples. Kidney and spleen were excised from the animals. They
were preserved in 10% formalin and sent for histopathological
studies. The following biochemical parameters were evaluated in the
subacute oral toxicity studies.
A) Kidney Function Tests
i. Serum Urea Levels
ii. Serum Creatinine Levels
iii. Serum total protein levels.
iv. Serum albumin levels.
B) Blood Function Tests
i.
Hemoglobin Value
WBC Count
ii.
Statistical analysis
Results were presented as mean ± SEM. One way analysis of
variance (ANOVA) was used for the statistical analysis of data.
Students “t” test was used for determining the significance. A
probability value of p > 0.05 was considered as non significant, *p<
0.05 – significant, **p< 0.01- highly significant and ***p<0.001 as
very highly significant.
RESULTS
Phytochemical screening (Table 1)
The phytochemical screening of 50% ethanolic extract of Portulaca
oleracea (PO) carried out by standard procedures revealed the
presence of tannins, alkaloids, saponins, glycosides, terpenes,
phenolics, flavonoids, carbohydrates, proteins and steroids. The
results obtained were comparable and satisfied the standard
literature.

Portulaca oleracea PO (50% ethanolic extract of whole plant)
was screened for acute oral toxicity study. The animals were divided
into five groups.
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Acute Oral Toxicity Tests (72 hour study)
Table 1
Portulaca oleracea
Phytochemical Constituents
Tannins
Alkaloids
Saponins
Glycosides
Terpenes
Phenolics
Flavonoids
Carbohydrates
Proteins
Steroids

Results
+
+
+
+
+
+
+
+
+
+

At four dose levels (500, 1000, 1500 and 2000 mg/kg b.w)
Portulaca oleracea administered as 50% ethanolic extract revealed
the following effects. 50% of the animals died at the dose level of
500 mg/kg b.w.At the dose levels of 1000,1500 and 2000mg/kg
b.w,100% of the animals died thereby indicating that the dose
below than 500mg.kg b.w is safe for further studies. Mice which
were treated as control group and which had received 2% of gum
acacia showed normal behavior. No grooming was observed at all
the four dose levels after 48 and 72 hours. The plant extract did not
show effect on the activity of mice which remained normal. In the
dose range of 1000, 1500 and 2000 mg/kg b.w 100 % animals
showed sedation, respiratory arrest, convulsions, decreased motor
activity and mortality.

Subacute Oral Toxicity Tests (14 day study)
Group

Treatment

I
II
III

Normal Control
PO 200mg/kg
PO 400mg/kg

Serum urea
levels (mg/dl)
16.74
21.17
22.64*

Serum creatinine
levels (mg/dl)
0.83
0.52
0.65

Serum total protein
levels (g/dl)
6.81
6.49
6.93

Serum albumin
levels (g/dl)
3.45
3.64
4.00*

Haemoglobin
levels (g/dl)
7.40
7.36
7.53

WBC Count
Per cubic mm
1900
1866
1500*

The observations are mean ± SEM of 6 animals,*p<0.05 and **p<0.01 as compared to that of Normal Control group (One way ANOVA followed by students
“t “test). n= 6

Figure 1: Effect of 50% ethanolic extract of whole plant of Portulaca oleracea on kidney function tests and hemoglobin in swiss albino mice

Figure 2: Effect of 50% ethanolic extract of whole plant of Portulaca oleracea on WBC Count in swiss albino mice
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Figure 3: Histopathology of spleen of mice of Group I –Normal Control
showing normal red and white pulp areas in the splenic parenchyma.
(H&E x 40X) WP= White Pulp, RP= Red Pulp.

Figure 4: Histopathology of spleen of mice of Group –II Portulaca
oleracea whole plant (200 mg/ kg b.w) showing the normal red and white
pulp areas in the splenic parenchyma. (H&E x 40X)
WP=White Pulp, RP=Red Pulp.

Figure 5: Histopathology of spleen of mice of Group –III –Portulaca
oleracea whole plant (400mg/kg b.w) showing the normal red and white
pulp areas in the splenic parenchyma. (H&E x 40X)
WP= White Pulp, RP= Red Pulp

Figure 6: Histopathology of kidney of mice of Group I- Normal Control
showing renal parenchyma. Glomerulus of normal size and cellularity.
Tubules are within normal limits (H&E x 40X)
G = Glomerulus, T= Tubules

Figure 7: Histopathology of kidney of mice of Group II Portulaca
oleracea whole plant (200mg/kg) showing renal parenchyma. The
Glomerulus is of normal size and cellularity. Tubules are within normal
limits. (H&E x 40X) G = Glomerulus T= Tubules

Figure 8: Histopathology of kidney of mice of Group III Portulaca
oleracea wholeplant(400mg/kg.w) showing renal parenchyma.
Glomerulus of normal size and cellularity. Tubules within normal limits.
(H&E x 40X) G = Glomerulus T= Tubules

CONCLUSION
The present study concludes that the 50% ethanolic extract of whole
plant of Portulaca oleracea, based on acute oral toxicity study is
safe at the dose of 500mg/kg or below this dose. The extract
showed changes in behaviour also in acute oral toxicity when
observed for 72 hours. In subacute oral toxicity, there were variable
changes in renal and hematological biochemical parameters (Figures

1 & 2) but these levels were not that much toxic on tissues.
Histopathological studies showed the extract when administered at
the dose level of 200 and 400mg/kg did not cause any toxicity to
kidneys and spleen (Figures 3-8). From the literature survey, the
reported phytoconstituents are responsible for the protective
function. Further biochemical and pharmacological investigations
will clearly elucidate the mechanism of action and will be helpful in
projecting this plant as therapeutic target in research35.
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