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ABSTRACT
The present study compared the effects of aqueous extracts of Portulaca oleracea and metformin in
an alloxan induced diabetic rats. The experimental rats were divided into three groups. The normal
control (positive control) was fed with normal feed and water daily for 21 days, second group was
treated with 200mg/kg of Portulaca oleracea extract and fed with normal feed and water for 21 days
following induction with alloxan monohydrate whilst the last experimental group was treated with
250mg of metformin and fed with normal feed and water for 21 days after induction with alloxan
monohydrate. The statistical significance of the treatment effects was analyzed using one way analysis
of variance (ANOVA). Results showed that the body weight of normal rats (group 1) was significantly
(P<0.05) increased after 7 days interval and the body weight of groups 2 treated with Portulaca
oleracea showed mild decrease after 7 days interval. Metformin treated groups 3 showed significant
(P<0.05) decrease after 7 days interval. Fasting blood glucose level of normal rats (group 1) was not
significantly (P<0.05) changed as compared with control for the period however, mild fluctuation was
observed. Further, there was moderate significant decrease (P<0.05) in fasting blood glucose level of
groups 2 rats treated with Portulaca oleracea, compared with control. Metformin treated rats showed
moderate significant decrease (P<0.05), when compared with control. Results from this study indicate,
administration of Portulaca oleracea has more protective effects than metformin against alloxaninduced diabetic state. We postulate, this significant protection of Portulaca oleracea may be due to
synergistic effect of the constituents of the plant extract.
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INTRODUCTION
Phytomedicine, with its holistic systems
approach supported by experiments, can be

innovative and powerful for the discovery of
newer, safer and affordable medicines [1]. Thus
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not suprising that in recent times there has
been an increasing interest in the
ethnopharmacological studies on medicinal
plants, evident by numerous scientific
publications and reports [1].
Diabetes is a complex disease characterized
mainly by insulin resistance and pancreatic βcell dysfunction [2]. It is associated with
increased oxidative stress resulting from
increased free radical formation [1-3], and
decreased antioxidant status [3, 4]. In spite of
the numerous preventive and therapeutic
strategies, the management of type 2 diabetes
remains badly insufficient [5]. Hence,
progressive needs to adapt multiple therapies
as glycemic targets for monotherapy continue
to be inadequate [6]. Consequently, the cost of
treatment has also become a real problem,
thus, the need for more effective and cheaper
management of type 2 diabetes using herbal
remedies is an attractive option more so,
because of their effectiveness, less side effects
and relatively low costs [7].
Portulaca oleracea, an edible plant with
different medicinal, pharma-cological effects,
including anti-oxidative stress activity [8].
Previous studies with animal models of type 2diabetes have established that protection
against oxidative stress ameliorates the severity
of diabetes progression [9, 10, 2]. Thus, it is of
public health interests elucidating whether
Portulaca oleracea have an antidiabetic effects
on type 2 diabetic animal model and to also,
evaluate the expected antidiabetic effect
obtainable with Portulaca oleracea in relation
to
its,
synergistic
with
standard
antihyperglycemic treatment using a known
antidiabetic drug, such as metformin.
Metformin (1,1-dimethylbiguanide), an orally
administered drug used to lower blood glucose
concentrations in patients with type 2 diabetes
mellitus. Metformin is considered a cornerstone
in the treatment of diabetes and is one of the
most frequently prescribed first line therapy for
individuals with type 2 diabetes [11].
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Metformin has various beneficial metabolic
effects, including antihyperglycemic actions by
suppressing hepatic glucose output and
increasing insulin-mediated glucose disposal,
without weight gain [11]. It has also be shown
to improves, lipid profile by reducing hypertriglyceridemia, lowering plasma fatty acids and
LDL-cholesterol, and raising HDL-cholesterol in
some patients [10, 12]. Moreover, metformin
improves insulin sensitivity by decreasing
endogenous
and
exogenous
insulin
requirements and reducing basal plasma insulin
concentrations [12], for instance, in the adipose
tissue,
metformin
promotes
the
reesterification of free fatty acids and inhibits
lipolysis, indirectly improving insulin sensitivity
through reduced lipotoxicity [13]. Although, the
exact mechanisms of action of metformin, is yet
to be fully understood but it is thought to
includes suppression of endogenous glucose
output by the liver and increased sensitivity in
skeletal muscle [13]

MATERIALS AND METHODS
Plant identification
Fresh leaves of Portulaca oleracea identified as
such, was locally sourced.
Extracts preparation
The fresh leaves as purchased were sun-dried
and made into powder and, the dry powder,
weighed (500g). This was soaked in 1500 ml
distilled water, 72 hours. The extract was
obtained using a rotary evaporator with,
solvent extracted at a temperature of 45oC with
water pressure of 60 mmHg. Paste-like extract
obtained was oven dried and grinded to smooth
powdered.
Experimental animals and design
Fifteen (15) adult Wistar rats weighing between
120g-200g (Animal House Department of
Physiology, Delta State University, Abraka,
Nigeria) were used, following approval of
institutional animal ethical committee. The
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animals were housed in standard animal cage,
at room temperature with access to water in
accordance with the international guide for the
care and use of laboratory animals. They were
maintained under controlled environmental
condition with a 12 hour dark: light cycle.These
twenty-one (21) male albino rats of Wistar
strain were, divided into three (3) groups and,
seven (7) rats in a group (group A – C). Group A
(positive control) was fed with normal feed and
water daily,for 21 days; Group B, was treated
with 200mg/kg of Portulaca oleracea extract,
fed with normal feed and water for 21 days
following induction with alloxan monohydrate.
Group C, was treated 250 250 mg of metformin
and fed with normal feed and water for 21 days
after induction with alloxan monohydrate.
Experimental rats in the different groups A-C
were marked blue, black, green and red at
different parts of their body for identification.
Extract was given to diabetic group B and
metformin was given to diabetic group C
according to their body weight. The control
group A was given normal feed and water
throughout the experimental life cycle. The rat
body weights were determined before alloxan
induction, after induction, every week and day
before sacrificing using a digital balance and
recorded in grams. The experimental animals
were observed for signs and abnormalities
throughout study life cycle.
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Blood Glucose Level Determination
Using Accu-check (Roche diagnostic, Germany)
active glucometer machine, the blood glucose
level of the experimental rats was determined.
The tip of the animals’ tail was pricked using a
sterile needle blade. A drop of the blood from
the lateral tail vein was spotted on the test spot
region of the glucose strip after inserting it into
the glucometer. The value obtained was
recorded immediately and expressed in mg/dl.
The glucose level determination was done early
in the morning after the withdrawal from food
overnight and before extracts and drug
(metformin) administered in the morning.
Statistical Analysis
The results were expressed as mean ± SEM
(standard error of the mean) following similar
studies [14, 15], and statistical significance of
the treatment effect was analysed using one
way analysis of variance (ANOVA) followed by
Duncan’s multiple range test using SPSS 10.0
computer software package (SPSS Inc., Chicago,
U.S.A), for the group means. The least
significant difference or probability were
carried out when: Fcal > Ftab, and significance
between mean values was determined using
the critical values of p at 0.05 being the Pearson
correlation coefficient and test of significant
level of probability.

RESULTS
Diabetes Induction
Each rat, group B and C received a single
intravenous injection of alloxan monohydrate
(40 mg/kg) after fasting for 24 hours, following
standard feeding and water an hour later.
Before induction, all rats were weighed and
blood glucose level taken using Accu-check
active blood glucometer and after 72 hours of
induction, they were weighed and blood
glucose level was taken using Accu-check active
blood glucose monitor and lancet (Roche
diagnostic, Germany) and, 200 mg/dl glucose
level was considered diabetic.

The present study was designed to determine
and compare the combine therapy, Portulaca
oleracea to antidiabetic therapy of metformin
drug using alloxan induce rats with diabetic
disease phenotypes as a model. Individual
antidiabetic potential of Portulaca oleracea and
metfomin have been studied however, detailed
biochemical explanation on, benefits (thereof)
of combined regimen of Portulaca oleracea and
of metformin in experimental rats with diabetes
mellitus remain, largely deficient.
Table 1 shows the mean effect of alloxan
induced diabetes mellitus and, the ameliorative
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Table 1: Mean body weight effects change of Portulaca oleracea and Metformin treated rats with
alloxan monohydrate-induced hyperglycemia state
Body Weight (g)
After
Week 1
Week 2
Week 3
Week 4
induction
Control
±3.25
±3.59
±4.17
±4.72
±5.35
±5.59f
Portulaca oleracea ±4.30
±2.86
±0.63
±1.94
±4.23
±4.79
Metformin
±7.74
±5.95
±6.29
±6.87
±9.13
±10.43
f
Values are expressed as mean ± standard error of mean (S.E.M), n=4 p<0.05: significant increase and
e
p<0.05: significant decrease when body weight were initial and final values compared.
Groups

Initial

Table 2: The mean effects of Portulaca oleracea and Metformin drug on the fasting blood glucose
level of alloxan monohydrate-induced hyperglycemia state in experimental rats
Fasting Blood Sugar Level (mg/dL)
Groups

Initial

After
induction

Week 1

Week 2

Week 3

Week 4

Control

±4.94

±6.01

±9.95

±5.75

±4.96

±4.44

Portulaca oleracea

±2.016

±51.45

±60.76

±51.47

±70.63

±18.74^

Metformin
±0.75
±82.24
±121.76
±87.34
±76.65
±112.15
Values are expressed as mean ± standard error of mean (S.E.M), n=5 ^ P<0.05: significant increase
and * P<0.05: significant decrease when fasting blood glucose level (FBGL) were compared in 7 day
interval
effect of Portlaca oleracea and Metformin on
the body weight of the experimental rats,
expressed in mean ± SEM. The body weight of
normal rats (group A) was significantly (P<0.05)
increasing as compared, 7 days interval for the
period. In the body weight of groups B treated
with Portulaca oleracea, there was mild
decrease, compared in 7 days interval, but in
not treated, there was observed significantly
(P<0.05), and metformin groups C treated
shows significant (P<0.05) decrease when
compared in 7 days interval. The percentage
changes in body weight (between before
treatment, and after treatment) are
represented in Figure 1. From (Figure 1) the
percentage body weight change of the
experimental rats before and after induction for
non-treated, portlaca oleraca treated and

metformin was found to be 15.12%, 0.42% and
9.82% respectively.
Conversely, Table 2 shows the mean effects of
alloxan induce diabetes in rats with,
ameliorative effects of Portulaca oleracea and
metformin drug on the fasting blood glucose
level (express in mean ± SEM). From Table 2,
fasting blood glucose level of normal rats
(group A) there was no significantly (P<0.05)
changes, compared in 7 days interval for the
period. Albeit mild fluctuation was observe.
There was moderate significant decrease
(P<0.05), in fasting blood glucose level of
groups B (treated with Portulaca oleracea),
when compared in 7 days interval and group C
(metformin treated), there was moderate
significant decrease (P<0.05), compared in 7
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days interval, showing that Portulaca oleracea
hyperglycemic state induced with alloxanmonohydrate in experimental rats. The
percentage (see Fig 2) change in fasting blood
glucose level (between after induction and after
treatment) was 14.83%, 95.79% and 160.9%
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and
metformin
significantly
reduced
respectively. These results, shows that
metformin decreases the hyperglycemic state
more than aqueous leaves extract of Portulaca
oleracea.

Fig 1: Body weight changes before and after induction monitored (4 weeks)

Fig 2: Percentage fasting blood sugar level (FBGL) over experiment life cycle (4 weeks)

DISCUSSION
Diabetes mellitus is a common disorder of
metabolism in which the body (pancreas) does
not produce or properly use insulin,
characterized by excess sugar in the body,
hyperglycemia, [16]. In diabetes mellitus, it is
thought that cells are exposed to oxidative
stress due to increased formation of reactive

oxygen species produced by glucose autooxidation and protein-glycation [17]. During the
early stage of diabetes mellitus, there is
increased production of free radicals and a
decreased total anti oxidative capacity of the
cells [18], leading to lipid peroxidation and to
the development of late diabetes complications
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[18]. Largely, two types of diabetics are;
diabetes mellitus and diabetes insipidus [16].
Once diabetes is diagnosed, treatment consists
of controlling the amount of glucose in the
blood and preventing complications. There are
several complications of diabetics and
hypercholesterolemia
is
one
common
complication of diabetes, depending on the
type of diabetes and degree of control [19].
Generally, insulin is self-administered by
patients via injection or with automatic drug
injectors containing a cartridge of insulin, which
can be carried in the pocket for ease and speed
of treatment [20, 21]. Also, herbal remedies can
be used to treat diabetes mellitus [22]. Thus, it
is of public health importance that plants with
phytomedical
properties
are
properly
researched with a view to harnessing such
properties.
Plant extracts have been used over the years,
in
food
preservation,
pharmaceuticals,
alternative medicine and natural therapeutics.
In our findings, there was a balanced significant
increase in body weight of rats used as control
(see Fig 1A), whilst for the Portulaca oleracea
administered rats, there was a steady decrease
in the weights of the rats (Fig 1 and Table 1).
For rats administered with metformin, there
was decrease in the weight at one week, with a
corresponding increase after two weeks of
administration of metformin (Table 1 and Fig 1).
Generally, metformin had a more significant
effect on the body weight of the rats (9.82%
change in weight) than Portulaca oleracea
(caused 0.43% change in body weight) see Fig 1.
It is very plausible; the difference in the body
weight might be due to the toxic fallout of
metformin to the rats. However, in the rats
administered with Portulaca oleracea, the
presence of other phytochemicals including, βsitosterol,
β-sitosterol-glucoside,
phenolic
alkaloids; oleracein A, oleracein B, and oleracein
E [23, 24], could make Portulaca oleracea less
toxic to the rats, explaining, the less changes in
the body weight of Portulaca oleracea
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administered rats with alloxan-induced diabetic,
but there was a significant change (see table 1
and fig 1), in metformin administered rats.
There are several reports in the scientific
literature showing, Portulaca oleracea have
noteworthy anti-hyperglycemic and glucose
tolerance effect in an experimentally induced
diabetic rats [25, and the references therein].
Moreover, Portulaca oleracea has been
reported to possess hepatoprotective, analgesic
and anti-inflammatory [26, 28, antioxidant and
antihypertensive [27; 29], anticancer, wound
healing [30] bronchodilator, neuroprotective
[31, 32], and many other biological activities.
Due to the seeming importane of portulaca
oleracea, the seeds were analysed and found to
contains light green oil (17.4%) with the
following constituent fatty acids: palmitic, 10.9;
stearic, 3.7; behenic, 1.3; oleic, 28.7; linoleic,
38.9; and linolenic, 9.9%; unsaponifiable
fraction yields sitosterol [33-35].
The mechanism of action of Portulaca oleracea
is thought to be similar to the effects of
sulfonylureas, it bolster insulin secretion by
closure of the K+-ATPase channels, membrane
depolarization and increase in Ca++ ions influx
[25].
Administration of Portulaca oleracea and
metformin to alloxan-induced diabetic rats
decreases the plasma glucose level (Table 2),
this may be, perhaps due to the augmented
quantity of insulin in diabetic rats. This study
shows, there was, no significant effects on
glucose level between Portulaca oleracea and
metformin (see table 2). Additionally, as
Portulaca oleracea might improve glucose
utilization making adipose tissues more
sensitive towards insulin receptors by
enhancing the Peroxisome ProliferatorActivated Receptor- γ (PPAR-γ) dependent
mRNA expression, reducing cases of insulin
resistance [36-38]. Moreover, in a study by [25],
using, Portulaca oleracea extract on rats with
diabetic phenotypes, a marked decrease in the
blood glucose level and increased insulin
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concentration was observed in alloxan induced
diabetic rats in a process that suggest closure of
K+ ATP channels, membrane depolarization and
stimulation of Ca++ influx. Furthermore, the
efficacy of Portulaca oleracea to curtail the
hyperglycemia seems established, as it have
potentials to inhibits cohort of free radicals
accountable for destruction of pancreatic β-cell
[39], and may thus prevent the hyperglycaemia
in diabetic rats [39].
It is most plausible that Portulaca oleracea
mechanism of action are multifaceted
including; due to the activation of PPAR-γ
receptor [37, 38] or due to increased insulin
secretion from pancreatic β-cells due to closure
of K+ATP [25] channels, or may be attributable
to free radical scavenging property to shield βcell from destruction [39]. In consequence, this
research has presented that Portulaca oleracea
also amends the imperative glucose
metabolizing enzymes in liver. Hepatic
hexokinase is a prime enzyme that converts
glucose into glucose-6-phosphate. Decreased
level of hexokinase alloxan-induced diabetic
rats can be accountable for diminished
glycolysis, which results in decreased utilization
of glucose for energy production [40].

CONCLUSION
The general objective of this study was to
evaluate the efficacy of Portulaca oleracea and
compare with metfomin in experimental rat
with
chemically
(alloxan),
induced
hyperglycaemia. It is worth mentioning that
Portulaca oleracea efficiently trims down the
levels of blood glucose without producing any
adverse effect viz. hypoglycemia. The results
from the present study indicate the
administration of Portulaca oleracea has more
significantly protective effects than metformin
against alloxan-induced diabetic state. This
significant protection of Portulaca oleracea may
be due to synergistic effects of the constituents
of Portulaca oleracea extract. The antidiabetic
effect of Portulaca oleracea from the results
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was effectual than metformin. These finding
strengthen the observation/argument that
naturally occurring compounds of plant origin
properly harnessed could be more effective in
controlling diabetes than synthetic oral
hypoglycaemic.

CONFLICTS OF INTERESTS
We declare that there are no conflicts of
interests.

REFERENCES
1. Donnini D, Zambito AM, Perrella G, AmbesiImpiombato FS, Curcio F. Glucose may
induce cell death through a free radicalmediated mechanism. Biochem Biophys Res
Commun 1996: 219(2); 412-417.
2. Tangvarasittichai T. Oxidative stress, insulin
resistance, dyslipidemia and type 2 diabetes
mellitus. World J Diabetics 2015; 6(3): 456480
3. Picton SF, Flatt PR, Mc Clenaghan NH.
Differential acute and long term actions of
succinic acid monomethyl ester exposure
on insulin-secreting BRIN-BD11 cells. Int. J.
Exp Diabetes Res 2001; 2(1): 2001, 19-27.
4. Blokhina O, Virolainen E, Fagerstedt KV.
Antioxidants, oxidative damage and oxygen
deprivation stress: a review. Ann Bot 2003;
91: 179–194
5. Zimmet P, Alberti KG, Shaw J. Global and
societal implications of the diabetes
epidemic. Nature 2001; 414(6865): 782787.
6. Turner RC, Cull CA, Frighi V, Holman RR.
Glycemic control with diet, sulfonylurea,
metformin, or insulin in patients with type 2
diabetes mellitus: progressive requirement
for multiple therapies (UKPDS 49). UK
Prospective Diabetes Study (UKPDS) Group.
JAMA 1999; 281(21): 2005-2012.
7. Venkatesh S, Reddy GD, Reddy BM, Ramesh
M, Rao AV. Anti-hyperglycemic activity of
Caralluma attenuata. Fitoterapia 2003;
74(3): 274-279.

J Pharm Chem Biol Sci, September-November 2015; 3(3):358-366

Okoh et al
8. Arruda SF, Siqueira EM, Souza EM. Malanga
(Xanthosoma sagittifolium) and purslane
(Portulaca oleracea) leaves reduce oxidative
stress in vitamin A-deficient rats. Annals of
Nutri Metabol 2004; 48(4): 288-295.
9. Tanaka Y, Gleason CE, Tran PO, Harmon JS,
Robertson RP. Prevention of glucose
toxicity in HIT-T15 cells and Zucker diabetic
fatty rats by antioxidants. Proc Natl Acad Sci
1999; 96(19): 10857-10862.
10. Ihara Y, Yamada Y, Toyokuni S, Miyawaki K,
Ban N, Adachi T, Kuroe A, Iwakura T, Kubota
A, Hiai H, Seino Y. Antioxidant alphatocopherol ameli-orates glycemic control of
GK rats, a model of type 2 diabetes. FEBS
Lett 2000; 473(1): 24-26.
11. Kirpichnikov D, McFarlane SI, Sowers JR.
Metformin: an update. Ann Intern Med
2002; 137: 25-33.
12. Wulffele MG, Kooy A, de Zeeuw D,
Stehouwer CD, Gansevoort RT. The effect of
metformin on blood pressure, plasma
cholesterol and triglycerides in type 2
diabetes mellitus: a systematic review. J
Intern Med 2004; 256 (1): 1-14.
13. Giannarelli R, Aragona M, Coppelli A, Del
Prato S. Reducing insulin resistance with
metformin: the evidence today. Diabetes
Metab 2003; 29(4): 6828-35
14. Akhtar MS, Khan QM, Khaliq T. Effects of
Portulaca oleracea and
Taraxacum
officinale in normoglycaemic and alloxantreated hyperglycaemic rabbits. J Pakistan
Med Asso 1985; 35(7): 207-210.
15. Nwachukwu KC, Asagba SO, Nwose C, Okoh
MP. Radiation protection and anti-oxidative
effects of garlic, onion and ginger extracts,
x-ray exposed albino rats as model for
biochemical studies. Afri Jnl Biochem Res
2014; 8(9): 166-173.
16. Nwose C, Nwachukwu KC, Okoh MP. Food
chain Cadmium and Arsenic acid, effects on
Plasma, tissue triglyceride concentration,
experimental rats, as model study. Int J
Chem Stud 2015; 3(2): 102-108.

365

17. Lans CA. Ethnomedicines used in Trinidad
and Tobago for urinary problems and
diabetes mellitus, Journal of Ethnobiol
Ethnomed 2006; 13: 45-49.
18. Brooks MH, Bifeng G, Swapan KB, Joe MM.
Oxidative Stress in Health and Disease: The
Potential of Nrf2 Activation. Mol Aspects
Med 2011 32: 234–246
19. Baynes JW. Role of Oxidative Stress in
Development of Complications in Diabetes.
Diabetes 1991; 40: 405-412.
20. Maruf A, Afia A, Mamunus R.
Hypercholesterolemia
and
diabetes
mellitus: Med Medical Sci 2007; 204-210.
21. Mukherjee S. Indigenous drugs in diabetes
mellitus. J Diabet Asso India 1990; 21 - 97.
22. Holman R, Tumer R. Oral agents and insulin
in the treatment of NIDDM. In, J. Pickup and
G. Williams, eds. Text Book of Diabetes,
USA, Oxford, 1991; p 467–469.
23. Kameswara R, Giri B, Kessalu M, Chiappa R.
Herbal medicine in the management of
diabetes mellitus. Manphor Vaidlya
Partricks Company 1997; 33-35.
24. Rasheed AN, Afifi FU, Disi AM. Simple
evaluation of the wound healing activity of
a crude extract of Portulaca oleracea L.
(growing in Jordan) in Mus musculus JVI- 1.
J Ethnopharmacol 2003; 88(2-3): 131-136.
25. Elkhayat ES, Ibrahim SR, Aziz MA. Portulene,
a new diterpene from Portulaca oleracea L.
J Asian Nat Prod Res 2008; 10: 1039-1043.
26. Dawei G, Qinwang L, Yusheng F.
Hypoglycemic effects and mechanisms of
Portulaca oleracea L. in alloxan-induced
diabetic rats. J Med Plants Res 2010; 4:
1996-2003.
27. Kirtikar KR, Basu BD, Basu K. Illustrated
Indian Medicinal Plants. K.S Mahaskar, E.
Blatter, J.F. Caius, eds. Sri Satguru
Publications, Delhi, India, 2000; p 329- 336.
28. Maheshwari JK, Singh JP. Contribution to
the ethnobotany of Bhoxa tribe of Bijnor
and Pauri Garhwal districts Uttar Pradesh

J Pharm Chem Biol Sci, September-November 2015; 3(3):358-366

Okoh et al

29.

30.

31.

32.

33.

34.

35.

India. J Econom Taxonomy Bot 1984; 5(2):
253-260.
Chan K, Islam MW, Kamil M, Radhakrishnan
R, Zakaria MNM, Habibullah M. The
analgesic and anti-inflammatory effects of
Portulaca oleracea L. subs. sativa (Haw.)
Celak. J Ethnopharmacol 2000; 73(3): 44551.
Banerjee G, Mukherjee A. Pharmacognostic
studies on Portulaca oleracea L. leaf. J of
Econom Taxonomic Bot 2000; 19: 69-77.
Zakaria MNM, Islam MW, Radhakrishnan R,
Habibullah M, Chan K. Evaluation of antiinflammatory activity of Portulaca species. J
Pharmacy Pharmacol 1998; 50: 227-231.
Patwardhan B. Ethnopharmacology and
drug discovery. J Ethnopharmacol 2005;
100(1-2): 50-52.
Radhakrishnan R, Zakaria MNM, Islam MW,
Chen HB, Kamil M, Al-Attas A.
Neuropharmacological actions of Portulaca
oleracea L
v. sativa
(Hawk). J
Ethnopharmacol 2001; 76(2): 171-76.
Islam MW, Zakaria MNM, Radhakrishnan R,
Habibullah M, Chan K. Evaluation of
analgesic activity of the aerial parts of
Portulaca oleracea v. sativa and its
comparison with two related spices. J
Pharmacy Pharmacol 1998; 50: 226-230.
Oh KB, Chang IM, Hwang KJ, Mar W.
Detection of antifungal activity in Portulaca

36.

37.

38.

39.

40.

366
oleracea by a single-cell bioassay system.
Phytotherapy Res 1998; 14(5): 329-332.
Rashid AN, Afifi FU, Shaedah M, Taha MO.
Investigation of the active constituents of
Portulaca oleraceae L. (Portulacaceae)
growing in Jor- dan. Pakistan J Pharm Sci
2004; 17: 37–45.
Berger J, Leibowitz MD, Doebber TW,
Elbrecht A, Zhang B, Zhou G, Biswas C,
Cullinan CA, Hayes NS, Li Y, Tenen M,
Ventre J, Wu MS, Berger GD, Mosley R,
Marquis R, Santini C, Sahoo SP, Tolman R,
Smith RC, Moller DE. Novel Peroxisome
Proliferator-activated Receptor (PPAR) γ
and PPARδ Ligands Produce Distinct
Biological Effects. J Biol Chem 1999; 274:
6718-6726.
Li Y, Qi Y, Huang THW, Yamahara J,
Roufogalis BD. Pomegranate flower: a
unique traditional Antidiabetic medicine
with dual PPAR-α/-γ activator properties.
Diabetes Obes. Metabol 2008; 10: 10-17.
Omiecinski C, Vanden-Heuvel JP, Perdew
GH, Peters JM. Xenobiotic Metabolism,
Disposition, and Regulation by Receptors:
From
Biochemical
Phenomenon
to
Predictors of Major Toxicities Toxicol Sci
2011; 120(1-2): 49-75.
Schnedl WJ, Ferber S, Johnson JH, Newgard
CB. STZ transport and cytotoxicity. Specific
enhancement in GLUT2-expressing cells.
Diabetes 1994; 43: 1326-1333.

Cite this article as:
Michael P. Okoh, Chibueze Nwose, Kenneth C. Nwachukwu. Comparative effects of
Portulaca Oleracea and Metformin in Diabetes Mellitus Rat induced with Alloxan. J Pharm
Chem Biol Sci 2015; 3(3):358-366

J Pharm Chem Biol Sci, September-November 2015; 3(3):358-366

