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ABSTRACT

Portulaca oleracea Linn. has a history of extensive use as a medicinal plant and is a component of
the Nigerian ethnomedical pharmacopoeia. Although several studies have been carried out
exclusively on the leaves to ascertain the physiological effect, there seems to be dearth of literature
on the physiological effect of the stem. This study which was designed to fill this gap investigated
the sub-chronic effect of oral administration of chloroform stem extract of P.oleracea (CSEPO) on
haematological parameters and plasma activities of some enzymes (Alanine Aminotransferase -
ALT, Alkaline Phosphatase - ALP & Aspartate Aminotransferase - AST) and levels of other
biochemical parameters such as total protein, albumin, bilirubin, urea and creatinine in male wistar
rats. Twenty animals were randomly divided into 4 groups of 5 rats each. Group A(Control)
received 0.5 ml of olive oil(vehicle) while Groups B, C & D received 125, 250 & 500 mg/kg body
weight of CSEPO respectively for 21 days by oral gavage. At the end, the animals were
anaesthetized and blood samples were collected for haematology and plasma biochemical assay.
No significant (P > .05) variation occurred in the mean values of ALT, ALP, AST, total protein,
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albumin, bilirubin, urea, creatinine, Packed Cell Volume (PCV), haemoglobin concentration, RBC,
WBC and differential leucocyte counts relative to the control. There was a highly significant (P <
.01) increase in the total platelet count only at the dose of 500mg/kg in comparison with control.
Oral administration of CSEPO as used in this study had no adverse effect on haematological and
biochemical parameters. Secondly, CSEPO may be a useful remedy in thrombocytopenia, due to
its potential to increase platelet count. However, further study is recommended in that regards.

Keywords: Portulaca oleracea; ALT, AST; ALP; blood; urea; creatinine; platelet.

1. INTRODUCTION

The wuse of plants and herbs as food
supplements and medicine is fast gaining ground
and recognition globally. Plants that are readily
available and affordable are usually used
indiscriminately and excessively for these
purposes [1,2] due to the popular opinion that
“for every health challenge, there is a remedial
plant”. This unguided constant resort to plants,
which are considered safe due to the common
belief that natural is better [3] may result in
detrimental effect on the physiology of vital body
organs. Therefore, there is a need to find out if
these indigenous plants are safe, especially, at
the excessive quantities consumed.

Portulaca oleracea Linn. has a history of
extensive use as a medicinal plant [4,5]. Different
parts of the plant have been associated with
various physiological properties. Some studies
have been carried out exclusively on the leaves
[6-9], stem + leaves [10,11], aerial parts [12,13]
and whole plant [14,15] to establish their
physiological effects; but to the best of our
knowledge, none was done solely on the stem.
The study was therefore designed to investigate
the effect of oral administration of chloroform
stem extract of Portulaca oleracea (CSEPO) on
haematological and biochemical parameters in
male wistar rats.

2. MATERIALS AND METHODS
2.1 Plant Material and Authentication

Fresh stems of Portulaca oleracea Linn. were
collected from Alakahia axis of Port Harcourt,
Nigeria. The plant was identified at the University
of Port Harcourt Herbarium, Department of Plant
Science and Biotechnology, with Herbarium
number - UPH/V/1,302.

2.2 Preparation of the Stem Extract

The collected plant stems were shade-dried at
room temperature to constant weight over a
period of twelve weeks. The dried stems were

weighed and ground to fine powder. The stem
extract was obtained by cold maceration using
chloroform. Briefly, the powdered stems were
soaked in chloroform (500g stem powder in 1.5L
solvent) for 72 hours with fresh replacement of
solvent every 24 hours. The pooled extract was
filtered with the Watman’s No. 1 filter paper. The
filtrate was concentrated with a rotary evaporator
(Model No: RE-52A) at 45°C in vacuo and later
transferred to an evaporating dish and dried over
a water bath (Digital thermostatic water bath,
Jinotech instruments). The obtained extract was
stored in a desiccator. All reagents used were of
analytical grades.

2.3 Acute Toxicity Study

The acute toxicity testing of the extract was
evaluated according to the method of Lorke [16].

2.4 Animals and Treatment

Twenty mature male wistar rats weighing an
average of 190 g, purchased from the Animal
House of Department of Pharmacology, College
of Health Sciences, University of Port Harcourt
were used for this study. The rats were
acclimatized for two weeks before the study was
commenced. They were housed in wooden
cages under standard conditions of 28°C
ambient temperature and approximately 12- hr
natural light-dark cycle, and fed ad libitum with
commercially sourced feed (Top Feeds Nigeria
Limited) and supplied with clean drinking water
all through the study. The experimental
procedures were in compliance with ARRIVE
guidelines as reported by Kilkenny et al.,
[171.

After acclimatization, the animals were randomly
assigned to four (4) groups — A, B, C and D.
Group A served as the control and was given 0.5
ml of olive oil (vehicle) while the treatment
groups B, C and D received 125, 250 and 500
mg/kg, respectively of CSEPO. Treatments were
done daily by oral gavage for 21 days.
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At the end of the treatments, the animals were
anaesthetized and blood samples were collected
into EDTA bottles (for Haematology) and Heparin
bottles (for plasma biochemical profile). The
collected blood samples in EDTA bottles were
used for the estimation of haematological
parameters such as packed cell volume (PCV),
haemoglobin concentration (Hb), red blood cell
count (RBC), white blood cell count (WBC),
platelets count, lymphocyte and neutrophil levels
according to Cheesebrough [18]. The blood
samples collected into heparinized bottles was
used for determining the plasma activity of
Alanine  Aminotransferase (ALT), Aspartate
Aminotransferase (AST) and Alkaline
Phosphatase (ALP), as well as the levels of total
protein, Albumin, total and conjugated bilirubin,
creatinine, urea, sodium, potassium, chloride and
bicarbonate. The blood was centrifuged at
4000rpm for 10mins after which the plasma was
separated from the cells and tipped into a
separate vial. The vial was placed in
microcentrifuge tubes, capped and stored at -
20°C until analysis. The plasma biochemistry
determinations were done using commercial test
kits.

The activities of ALT and AST were measured
according to the method of Reitman and Frankel
[19] while the serum ALP activity was determined
by the thymolphthalein monophosphate method
according to Roy [20]. The total bilirubin and
conjugated bilirubin  were determined by
Jendrassik-Grof method [21] while the total
protein (TP) was determined by the direct Biuret
method [22]. The albumin was assayed using the

150

bromocresol green method [23] while urea and
creatinine were evaluated with the Urease
Berthelot method [24] and the modified Jaffe
method [25] respectively.

2.5 Statistical Analysis

Statistical analysis was done using SPSS 21. All
values were expressed as mean + SEM and data
were assessed by one-way ANOVA followed by
the Tukey post-test. The significance level was
set at 95% confidence interval.

3. RESULTS

The Acute toxicity study showed that Chloroform
stem extract of P.oleracea was well tolerated at
the maximum dose of 5000 mg/kg body weight,
no mortality or any sign of toxicit}/ was observed
hence the 1/40™, 1/20™ and 1/10™ of 5000mg/kg
(125, 250 and 500 mg/kg) were adopted as
doses for the study.

The effect of oral administration of chloroform
stem extract of Portulaca oleracea on the
haematological and biochemical profile of male
wistar rats are summarized in Table 1 and Figs.
1 — 8 respectively.

Treatment of rats for 21days with 125, 250 and
500 mg/kg doses of CSEPO had no significant
effect on the blood parameters relative to the
control as shown in Table 1. However, at the
highest dose of 500mg/kg, CSEPO caused a
marked significant (P < .01) increase in total
platelet count in comparison with the control.
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Fig. 1. Effect of chloroform stem extract of Portulaca oleracea Linn. on Aspartate
aminotransferase (AST) in male wistar rats
Results are given as mean + SEM for 5 rats in each group. Experimental groups are compared with group A
(control). No significant difference at 95% confidence interval (P >.05). Groups A, B, C and D represent the
control (given 0.5 ml olive oil), 125 mg/kg CSEPO-treated rats, 250mg/kg CSEPO-treated rats and 500 mg/kg
CSEPO-treated rats, respectively
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Table 1. Haematological profile of male wistar rats exposed to oral administration of chloroform stem extract of Portulaca oleracea Linn. for 21

days
Groups PCV (%) Hb (g/dL) RBC WBC PLATELET NEUT (%) LYMP (%) EOSIN (%) MONO (%)
(X10"%1L) (X10°/L) (X10°/L)
A 39.80+2.48  13.26+0.82  5.86:0.42  8.38+0.84 199.80+10.11 23.20+1.24  64.60£1.63  3.60+t0.60  8.60+0.60
B 38.20+0.97  12.724#0.31  5.70#0.15  9.10+0.50 217.40+13.68 27.20+2.82 6240250  3.00£0.45  7.40+0.40
C 36.20+1.56  12.08+0.53  5.28+0.31  11.30+1.21  249.80+14.84 27.20+1.77  60.60+1.69  4.40+0.40  7.80+0.66
D 36.75+2.93  12.28+0.98  5.15+0.49  10.78+1.87  278.75+16.25** 25.50+2.10  64.25+2.17  2.75+0.48  7.50+0.50

Results are given as mean + SEM (standard error of the mean) for 5 rats in each group. Experimental groups are compared with Group A (control). **P < .01 vs. Control.
Groups A, B, C and D represent the control (given 0.5 ml olive oil), 125 mg/kg CSEPO-treated rats, 250mg/kg CSEPO-treated rats and 500 mg/kg CSEPO-treated rats,

respectively.
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Fig. 2. Effect of chloroform Stem extract of Portulaca oleracea Linn. on Alkaline phosphatase
(ALP) in male wistar rats
Results are given as mean + SEM for 5 rats in each group. Experimental groups are compared with group A
(control). No significant difference at 95% confidence interval (P >.05). Groups A, B, C and D represent the
control (given 0.5 ml olive oil), 125 mg/kg CSEPO-treated rats, 250mg/kg CSEPO-treated rats and 50 mg/kg
CSEPO-treated rats, respectively
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Fig. 3. Effect of chloroform stem extract of Portulaca oleracea Linn. on Alanine
aminotransferase (ALT) in male wistar rats
Results are given as mean + SEM for 5 rats in each group. Experimental groups are compared with group A
(control). No significant difference at 95% confidence interval (P > .05). Groups A, B, C and D represent the
control (given 0.5 ml olive oil), 125 mg/kg CSEPO-treated rats, 250mg/kg CSEPO-treated rats and 500 mg/kg
CSEPO-treated rats, respectively



80
70
60
=
S
& 50
£
2
e 40
S
a.
g 30
-
20
10
0

Obinna and Agu; ARRB, 36(7): 1-11, 2021; Article no.ARRB.69076

GROUPS

Fig. 4. Effect of chloroform stem extract of Portulaca oleracea Linn. on total protein level in

male wistar rats

Results are given as mean + SEM for 5 rats in each group. Experimental groups are compared with group A
(control). No significant difference at 95% confidence interval (P > .05). Groups A, B, C and D represent the
control (given 0.5 ml olive oil), 125 mg/kg CSEPO-treated rats, 250mg/kg CSEPO-treated rats and 500 mg/kg
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Fig. 5. Effect of chloroform stem extract of Portulaca oleracea Linn. on albumin level in male

wistar rats

Results are given as mean + SEM for 5 rats in each group. Experimental groups are compared with group A
(control). No significant difference at 95% confidence interval (P > .05). Groups A, B, C and D represent the
control (given 0.5 ml olive oil), 125 mg/kg CSEPO-treated rats, 250mg/kg CSEPO-treated rats and 500 mg/kg

CSEPO-treated rats, respectively.
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Fig. 6. Effect of chloroform stem extract of Portulaca oleracea Linn. on total bilirubin level in

male wistar rats

Results are given as mean + SEM for 5 rats in each group. Experimental groups are compared with group A
(control). No significant difference at 95% confidence interval (P > .05). Groups A, B, C and D represent the
control (given 0.5 ml olive oil), 125 mg/kg CSEPO-treated rats, 250mg/kg CSEPO-treated rats and 500 mg/kg
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Fig. 7. Effect of chloroform stem extract of Portulaca oleracea Linn. on conjugated bilirubin

level in male wistar rats

Results are given as mean + SEM for 5 rats in each group. Experimental groups are compared with group A
(control). No significant difference at 95% confidence interval (P > .05). Groups A, B, C and D represent the
control (given 0.5 ml olive oil), 125 mg/kg CSEPO-treated rats, 250mg/kg CSEPO-treated rats and 500 mg/kg

CSEPO-treated rats, respectively
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Fig. 8. Effect of chloroform stem extract of Portulaca oleracea Linn. on urea level in male
wistar rats
Results are given as mean + SEM for 5 rats in each group. Experimental groups are compared with group A
(control). No significant difference at 95% confidence interval (P > .05). Groups A, B, C and D represent the
control (given 0.5 ml olive oil), 125 mg/kg CSEPO-treated rats, 250mg/kg CSEPO-treated rats and 500 mg/kg
CSEPO-treated rats, respectively
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Fig. 9. Effect of chloroform stem extract of Portulaca oleracea Linn. on creatinine level in male
wistar rats
Results are given as mean + SEM for 5 rats in each group. Experimental groups are compared with group A
(control). No significant difference at 95% confidence interval (P > .05). Groups A, B, C and D represent the
control (given 0.5 ml olive oil), 125 mg/kg CSEPO-treated rats, 250mg/kg CSEPO-treated rats and 500 mg/kg
CSEPO-treated rats, respectively

CSEPO made no significant (P> .05) difference
in the plasma levels of ALT, ALP and AST in the
treated rats when compared with the control
(Figs. 1-3). Similarly, there was no significant (P>
.05) difference in the plasma concentration of
total protein, albumin, bilirubin (total and
conjugate), urea and creatinine of exposed rats
in relation with the control as shown in
Figs. 4-8.

4. DISCUSSION

Haematological and blood biochemical
parameters are health markers which aid
diagnoses and the evaluation of physiological
and pathological status of animals. Blood which
is a fundamental component as well as the major
transport system of the body is used to detect
any disorder or anomaly arising from exposure to
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all forms of injuries [26]. Serum / Plasma
biochemical tests provide information on the
functional state of the internal organs of the body
such as liver, kidney, heart and muscle.

The result of this study showed that the
haematological parameters of all the CSEPO
treated rats were not different from the control,
except that the platelet count was highly
increased at the dose of 500mg/kg. This finding
agrees with the previous work on Portulaca
oleracea leaves which also found that chloroform
leaf extract of P. oleracea administered by oral
gavage to rats for 60 days at the same doses
had no significant effect on the haematological
parameters although the total platelet count
increased significantly at the dose of 500mg/kg
on day 60 [6]. This marked elevation in platelet
count in the current study occurred at a shorter
duration of 21 days as opposed to the longer
duration of 60 days reported in the previous
study. This rapid onset of action may be
attributed to an active substance in the stem
which might be in trace amount in the leaf since
the extracts of both plant parts elicited an
increase in platelet count.

The occurrence of high platelet count could lead
to the formation of clots in the blood vessels; a
condition usually associated with cancer, iron-
deficiency anaemia, inflammatory disorder and
infections such as tuberculosis [27]. Although the
exact cause for this marked increase in the
platelet count is unknown, it is supposed that the
increase is not associated with any of the
aforementioned disease conditions since the
blood parameters such as PCV, haemoglobin
concentration, RBC and WBC counts; which are
markers for anaemia, infection and inflammation,
were not altered.

From studies, it has been found that some
medicinal plants may be useful remedies for
thrombocytopenia as they have the potential to
increase platelet count [28-30]. According to
Kasture et al. [31], leaf extract of Carica papaya
markedly elevated the platelet count in patients
with thrombocytopenia associated with dengue
fever with fewer side effects and good tolerability.
Sequel to these reports, it can be inferred that
P.oleracea stem may possess thrombopoietin
properties based on its potential to increase
platelet count and as such, may also be useful in
alleviating thrombocytopenia.

The result of this study also shows that the
chloroform stem extract of P. oleracea had no

significant effect on the biochemical profile of
exposed rats at the different doses and duration
used in the study, unlike the leaf counterpart
which altered the ALP and AST levels at different
doses and duration; a significant decrease in
AST level at the dose of 250mg/kg on Day 28
and a significant increase in ALP at the dose of
500mg/kg on Days 14 and 60 [7]. This finding
suggests that the stem extract may lack the
potential to reduce the plasma levels of the
enzymes - AST, ALT and ALP by stabilizing the
cell membrane of the source, in order to prevent
the seepage of these enzymes, even in the
absence of injury. According to Okoye et al. [32],
the relatively lower serum activity of ALT, AST,
and ALP observed in rats treated with methanol
extract of T. occidentalis was attributed to cell
membrane stabilizing activity of the extract. Injury
to liver cell membrane leads to the release of
cytosol enzymes such as AST, ALT and ALP into
the blood. ALT is more specific to the liver
because AST may also be elevated in diseases
affecting other organs, such as the heart or
muscles [7]. Similarly, ALP is abundant in several
organs including liver, bone, kidney, intestine,
and placenta and its major increase is associated
with liver and bone dysfunctions [33].

A comparison of the acute oral toxicity testing of
P. oleracea leaves in the previous studies [6,7]
with P. oleracea stem in the present study,
reveals that the chloroform extracts of both plant
parts are not toxic since they were well tolerated
by the animals at the maximum dose of 5000
mg/kg.

5. CONCLUSION

The absence of adverse effect on haematological
and plasma biochemical profile of the CSEPO
treated rats suggests that the stem extract is
relatively safe as there is no indication of injury,
abnormalities in the metabolic processes and
extract-related stress in the animals. Secondly,
the significant elevation in platelet count shows
that CSEPO may be a useful remedy in
thrombocytopenia. Further study is
recommended to validate this finding.
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