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Abstract :

The effect of different concentrations (2.5 and 5%) of purslane
(Portulaca oleraceae, L.) leaves, seeds and mixture on diabetic rats
were evaluated. Eighty four rats were used in this study and divided
into 8 groups, each group contain 6 rats. Rats were treated by alloxan
(150mg/kg B.W) to induced diabetic. Results showed that the lowest
glucose level of treated groups recorded for 2.5% purslane seeds with
significant differences. While, the highest glucose level of treated
groups recorded for 5 % purslane seeds with significant differences.
The mean values were 163.75 and 131.75, respectively. The lowest
GPT and GOT liver enzyme recorded for 2.5% purslane mixture and
2.5% purslane leaves with significant differences. The lowest total
cholesterol and triglycerides recorded for 5% purslane mixture and 5%
purslane leaves with significant differences. The highest high density
lipoprotein of treated groups recorded for 5 % purslane mixture. While
the lowest low density lipoprotein and very low density lipoprotein
recorded for 5% purslane mixture and 2.5% purslane seeds with
significant differences. The lowest uric acid, urea and creatinine
recorded for 5% purslane leaves, 2.5% purslane leaves and 2.5%
purslane leaves with significant differences. As conclusion, purslane
seeds and leaves showed highly effect for reduce glucose level, liver
functions, kidney functions and improve lipid profile in rats.
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INTRODUCTION:

Diabetes mellitus (DM) is a chronic disease caused by inherited
and/or acquired deficiency in production of insulin by the pancreas, or
by the ineffectiveness of the insulin produced. Such a deficiency results
in increased concentrations of glucose in the blood, which in turn
damage many of the body’s systems, in particular the blood vessels and
nerves (Nagappa et al., 2003).

Since, ancient times, plants have played an important role in the
treatment of many diseases. Different parts of medicinal plants such as
leaf, root, flower and seed are used as extracts and chemical compounds
to produce drugs (Ozgen et al., 2009).

According to world Health Organization (WHO), 80% of the
World’s population is dependent on the traditional medicine (Maiyo et
al., 2010).

Diabetes is the world’s largest endocrine disease associated with
increased morbidity and mortality rate. Diabetes mellitus is also
associated with long term complications including retinopathy,
nephropathy, neuropathy and angiopathy and several others (Sharma et
al., 2010).

A variety of ingredients present in medicinal plants are thought to
act on a variety of targets by various modes and mechanisms. They
have potential to impart therapeutic effect in complicated disorders like
diabetes and its complications (Tiwari and Rao, 2002).

Medicinal plants are gradually gaining global acceptability given
their potential as bioactive agents to be used as pharmaceuticals. New
hypoglycemic agents derived from plants have shown both
hypoglycemic action and the ability to improve some of the secondary
complications of diabetes such as kidney damage, fatty liver, and
oxidative stress. In addition, some tropical herbs offer both benefits as
it has been recently informed in experimental models (Fonseca et al.,
2012).

The plant purslane, in Arabic ‘Rejlah’, (Portulaca oleraceae, L.)
occurs in the Arabian Peninsula and adjacent areas including, United
Arab Emirates and Oman. Purslane is also consumed as a vegetable in
some provinces of China. It is also used as an antibacterial and anti-
viral agent, as well as for the treatment of viral hepatitis and diabetes
management in China (Meng and Wu, 2008).

Portulaca oleracea, (P. oleracea, Family Portulacaceae), also
known as purslane, is a herbaceous plant distributed throughout the
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world. It is eaten extensively around the Mediterranean and tropical
Asian countries and has been used as a folk medicine in many
countries. It contains many biologically active compounds and is a
source of many nutrients including oxalic acid, alkaloids, ®-3 fatty
acids, coumarins, flavonoids, cardiac glycosides, anthraquinones,
linolenic acid, mono-terpene glycosides, N-transferuloyl tyramine,
vitamins C and A, oleoresins-I and -II, saponins, tannins, saccharides,
triterpenoids, and glutathione (Zhou et al., 2015).

Purslane has been described as a ‘power food’ of the future because
of its high nutritive and anti-oxidant properties (Al- Howiriny, 2008).

Abdalla (2010) reported that purslane treated rats at doses of 150
and 300 mg/kg body weight improved the insulin resistance index when
compared to high fat diet control. In conclusion, purslane ethanolic
extract showed effects indicative of potential anti-obesity and anti-
diabetic actions in rats fed a high fat obesity-induced diet.

The use of medicinal plants in the management of diabetes has a
long history. One of the most important medicinal plants is Portulaca
oleracea, or purslane, which is a good source of biologically active
compounds including omega-3 fatty acids and B-carotene amino acids,
a-tocopherols, ascorbic acid, glutathione, and flavonoids compounds
(Zhang et al., 2007).

Consumption of purslane seeds by hypercholesterolemic rats
resulted in a significant decrease in lipid parameters as compared with
hypercholesterolemic group. Our results suggest that purslane seeds
have anti-atherogenic hypolipidemic effects which are probably
mediated by unsaturated fatty acids (omega-3) present in the seeds and
also the possible influence of the relatively higher fiber content of the
seed (Soltan, 2012).

Ahmad et al., (2015) reported that consumption of purslane seeds
for 5 weeks in persons with type 2 diabetes might improve their
anthropometric measures, serum triglyceride levels, and blood pressure.
Purslane consumption decreased serum triglyceride levels (—25.5 vs.
—1.8 mg/dl, P = 0.04) but could not affect serum high-density
lipoprotein cholesterol, low-density lipoprotein cholesterol, and total
cholesterol levels.

Ramadan et al., (2017) mentioned that the Portulaca oleracea is a
general tissue protective and regenerative agent, as evidenced by
increasing B cell mass and therefore improved the glucose metabolism.
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Thus, stimulation of P. oleracea signaling in B- cells may be a novel
therapeutic strategy for diabetes prevention.

This work was conducted to study the effect of gooseberry fruit
powder and its extracts on biochemical analysis of obese rats.
Material and Methods Materials :

Purslane (Portulaca oleracea) leaves and seeds were obtained from
local market, Shibin EI-Kom City, Menoufia Governorate, Egypt.

Cholesterol powder
Alloxan, it was pure chemical fine product (DBH) were purchased
from SIGMA Chemical Co., (USA), and was used for induction of diabetes
among rats.
Casein, cellulose, choline chloride, and DL- Methionine
Casein, cellulose, choline chloride powder, and DL- methionine
powder, were obtained from Morgan Co. Cairo, Egypt.

Experimental animals

A total of 48 adult normal male albino rats Sprague Dawley strain
weighing 140+10 g were obtained from Vaccine and Immunity
Organization, Ministry of Health, Helwan Farm, Cairo, Egypt.

The chemical Kkits

Chemical kits used for determination the (TC, TG, HDL-c, ALT,
AST, ALP, urea, uric acid and creatinine) were obtained from Al-
Gomhoria Company for Chemical, Medical and Instruments, Cairo,

Egypt.

Methods Preparations of purslane leaves and seeds

To prepare the dried purslane leaves and seeds were obtained from
local market. Plant was washed thoroughly under running tap water,
shade dried, and ground to a fine powder using an air mill.

Experimental design

Eighty four adult male white albino rats, Sprague Dawley Strain,
10 weeks age, weighing (140+£10g) were used in this experiment. All
rats were fed on basal diet (casein diet) prepared according to AIN,
(1993) for 7 consecutive days. After this adaptation period, rats are
divided into 8 groups, each group which consists of six rats as follows:
group (I): rats fed on basal diet as negative control. Group (2): Injected
by alloxan a dose of 150 mg /kg of rat’s body weight and used as a
positive control group. Group (3): A group infected diabetic fed on
purslane leaves as powder by 2.5% of the weight of basal diet. Group
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(4): A group infected diabetic fed on purslane leaves as powder by 5%
of basal diet. Group (5): A group infected diabetic fed on purslane
seeds as powder by 2.5 % of basal diet. Group (6): A group infected
diabetic fed on purslane seeds as powder by 5 % of basal diet. Group
(7): A group infected diabetic fed on purslane mixture leaves and seeds
as powder by 2.5 % of basal diet. Group (8): A group infected diabetic
fed on purslane mixture leaves and seeds as powder by 5 % of basal
diet. During the experimental period, the body weight and feed intake
were estimated weekly and the general behavior of rats was observed.
The experiment period was take 28 days, at the end of the experimental
period each rat weight separately then, rats are slaughtered and collect
blood samples. Blood samples were centrifuged at 4000 rpm for ten
minute to separate blood serum, and then kept in deep freezer till using.
Blood sampling

After fasting for 12 hours, blood samples in initial times were
obtained from retro orbital vein, while it obtained from hepatic portal
vein at the end of each experiments. blood samples were collected into
a dry clean centrifuge glass tubes and left to clot in water bath (37°C)
for 30 minutes, then centrifuged for 10 minutes at 4000 rpm to separate
the serum, which were carefully aspirated and transferred into clean
cuvette tube and stored frozen in deep freezer till analysis according to
method described by Schermer (1967).

Biochemical analysis Lipids profile
Determination of total cholesterol

Serum total cholesterol was determined according to the
colorimetric method described by Thomas (1992).

Determination of serum triglycerides

Serum triglyceride was determined by enzymatic method using kits
according to the Young, (1975) and Fossati, (1982).

Determination of high density lipoprotein (HDL-c)

HDL-c was determined according to the method described by
Friedewaid (1972) and Grodon and Amer (1977).

Calculation of very low density lipoprotein cholesterol (VLDL-c)

VLDL-c was calculated in mg/dl according to Lee and Nieman
(1996)

Using the following formula:
VLDL-c (mg/dl) = Triglycerides / 5
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Calculation of low density lipoprotein cholesterol (LDL-c)
LDL-c was calculated in mg/dl according to Lee and Nieman
(1996) as follows:
LDL-c (mg/dl) = Total cholesterol —- HDL-c — VLDL-c
Liver functions
Determination of serum alanine amino transferase (ALT), serum
asparatate amino transferase (AST), were carried out according to the
method of Hafkenscheid (1979) .
Kidney functions
Determination of serum urea
Serum urea, uric acid and serum creatinine were determined by
enzymatic method according to (Henry (1974) and Patton & Crouch
1977).

Determination of blood glucose:
Enzymatic determination of plasma glucose was carried out
calorimetrically according to the method of Tinder (1969).

Statistical analysis:

The data were analyzed using a completely randomized factorial
design (SAS, 1988) when a significant main effect was detected; the
means were separated with the Student-Newman-Keuls Test.
Differences between treatments of (P<0.05) were considered significant
using Costat Program. Biological results were analyzed by One Way
ANOVA.

RESULTS AND DISCUSSION

Changes of glucose level of diabetic rats fed diet supplemented
with purslane leaves, seeds and their mixture

Data presented in Table (1) show the changes of glucose level
(mg/dl) of diabetic rats fed diet supplemented with purslane leaves,
seeds and their mixture. The obtained data indicated that the glucose
level of control positive group recorded the highest value compared
with control negative group with significant differences. The mean
values were 234.50 and 125.00 g, respectively. On the other hand, the
highest glucose level of treated groups recorded for 5 % purslane seeds;
while the lowest glucose level recorded for 2.5% purslane seeds with
significant differences. The mean values were 163.75 and 131.75 g,
respectively. These results are in agreement with Li et al., (2009), they
indicated that hydro-ethanolic extract of P. oleracea seeds has anti-
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diabetic effect in diabetic animals. Purslane treatment could increase
concentration of serum insulin in alloxan induced diabetic mice.

Changes of GPT and GOT liver enzymes level of diabetic rats fed
diet supplemented with purslane leaves, seeds and their mixture:

Data given in Table (2) show the changes of GPT liver enzyme
level (mg/dl) of diabetic rats fed diet supplemented with purslane
leaves, seeds and their mixture. The obtained data indicated that the
GPT level of control positive group recorded the highest value
compared with control negative group with significant differences. The
mean values were 99.50 and 58.50 g, respectively. On the other hand,
the highest GPT liver enzyme of treated groups recorded for 2.5 %
purslane seeds; while the lowest GPT liver enzyme recorded for 2.5%
purslane mixture with significant differences. The mean values were
84.25 and 62.25 g, respectively. These results are in agreement with El-
Sayed, (2011), they reported that purslane improves liver functions of
diabetic subjects by decreasing ALT, AST, gamma-glutamyl
transferase, total and direct bilirubin close to normal levels and
increasing albumin synthesis by the liver.

In case of GOT, data indicated that the level of control positive
group recorded the highest value compared with control negative group
with significant differences. The mean values were 168.50 and 122.75
g, respectively. On the other hand, the highest GOT liver enzyme of
treated groups recorded for 2.5 % purslane mixture; while the lowest
GOT liver enzyme recorded for 2.5% purslane leaves with significant
differences. The mean values were 137.75 and 113.75 g, respectively.
These results are in agreement with Simopoulo et al., (2005), they
reported that purslane ethanolic extract administration significantly
suppressed increases in GOT and GPT. Plasma GOT activity in
purslane 150 and 300 mg/kg body weight treated groups was markedly
decreased by 48.6% and 56.6%, respectively when compared to the
high fat diet control group.

Changes of total cholesterol level of diabetic rats fed diet
supplemented with purslane leaves, seeds and their mixture:

Data given in Table (3) show the changes of total cholesterol level
(mg/dl) of diabetic rats fed diet supplemented with purslane leaves,
seeds and their mixture. The obtained data indicated that the total
cholesterol level of control positive group recorded the highest value
compared with control negative group with significant differences. The
mean values were 149.75 and 102.75 mg/dl, respectively. On the other
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hand, the highest total cholesterol of treated groups recorded for 5 %
purslane leaves; while the lowest total cholesterol recorded for 5%
purslane mixture leaves with significant differences. The mean values
were 118.75 and 110.75 mg/dl, respectively. These results are in
agreement with El-Sayed, (2011), they reported that in the only
available report on persons with type 2 diabetes, consumption of
purslane seeds was associated with decreased levels of serum
triglycerides, LDL-C, and total cholesterol levels.

The obtained data indicated that the total triglycerides level of
control positive group recorded the highest value compared with
control negative group with significant differences. The mean values
were 124.50 and 70.50 mg/dl, respectively. On the other hand, the
highest total triglycerides of treated groups recorded for 5 % purslane
mixture; while the lowest triglycerides recorded for 5% purslane leaves
with significant differences. The mean values were 98.25 and 77.50
mg/dl, respectively. These results are in agreement with Besong et al.,
(2011) they reported that purslane seeds consumption decreased serum
triglyceride levels but could not affect serum total cholesterol levels.
Consumption of 6 g/day freeze-dried purslane leaves in
hypercholesterolemic subjects for 4 weeks led to improved total
cholesterol levels.

Changes of lipid profile level of diabetic rats fed diet supplemented
with purslane leaves, seeds and their mixture:

Data given in Table (4) show the changes of high density
lipoprotein level (HDL-c) of diabetic rats fed diet supplemented with
purslane leaves, seeds and their mixture. The obtained data indicated
that the high density lipoprotein level of control negative group
recorded the highest value compared with control positive group with
significant differences. The mean values were 52.25 and 34.50 g/dl,
respectively. On the other hand, the highest high density lipoprotein of
treated groups recorded for 5 % purslane mixture; while the lowest high
density lipoprotein recorded for 5% purslane mixture with significant
differences. The mean values were 49.75 and 36.00 g/dl, respectively.
These results are in agreement with Dkhil et al., (2011), they reported
that the purslane supplementation also results in the significant
attenuation in the level of HDL in serum toward the control level which
again strengthens the hypolipidemic effect of the purslane.

In case of low density lipoprotein, data indicated that the LDL-c
level of control positive group recorded the highest value compared
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with control negative group with significant differences. The mean
values were 85.35 and 36.40 g/dl, respectively. On the other hand, the
highest low density lipoprotein of treated groups recorded for 5 %
purslane mixture; while the lowest low density lipoprotein recorded for
5% purslane mixture with significant differences. The mean values
were 60.65 and 40.85 g/dl, respectively. These results are in agreement
with Sharma et al., (2003), they reported that the serum cholesterol,
triglycerides and LDL levels decreased significantly in diabetic rats
after purslane treatment. These effects may be due to low activity of
cholesterol biosynthesis enzymes or low level of lipolysis which are
under the control of insulin.

The obtained data indicated that the very low density lipoprotein
level of control positive group recorded the highest value compared
with control negative group with significant differences. The mean
values were 20.15 and 14.10 g/dl, respectively. On the other hand, the
highest very low density lipoprotein of treated groups recorded for 2.5
% purslane leaves; while the lowest very low density lipoprotein
recorded for 2.5% purslane seeds with significant differences. The
mean values were 24.90 and 15.00 g/dl, respectively. These results are
in agreement with Xiang et al., (2014), they reported that purslane may
inhibit lipid peroxidation by scavenging free radicals and increasing
intracellular concentration of glutathione, and thereby decrease
oxidized LDL, VLDL and improve insulin receptor activity.

Changes of kidney functions level of diabetic rats fed diet
supplemented with purslane leaves, seeds and their mixture:

Data given in Table (5) show the changes of uric acid level of
diabetic rats fed diet supplemented with purslane leaves, seeds and their
mixture. It is clear to mention that the uric acid level of control positive
group recorded the highest value compared with control negative group
with significant differences. The mean values were 4.55 and 2.50
mg/dl, respectively. On the other hand, the highest uric acid of treated
groups recorded for 5 % purslane mixture; while the lowest uric acid
recorded for 5% purslane leaves with significant differences. The mean
values were 3.95and 2.93 mg/dl, respectively. These results are in
agreement with Hozayen et al., (2011), they reported that Co-
administration of PO extract improve the adverse changes in the kidney
functions by an increase in antioxidants activities and reduction of
peroxidation.
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It is obvious to notice that the urea level of control positive group
recorded the highest value compared with control negative group with
significant differences. The mean values were 52.50 and 29.00 mg/dl,
respectively. On the other hand, the highest urea of treated groups
recorded for 2.5 % purslane mixture; while the lowest urea recorded for
2.5% purslane leaves with significant differences. The mean values
were 37.75and 2.93 mg/dl, respectively. These results are in agreement
with Lee et al.,, (2012), they reported that the aqueous extract of
purslane (PO) ameliorate d diabetic nephropathy through suppression of
fibrosis and inflammation in the kidney.

It is clear to notice that the creatinine level of control positive
group recorded the highest value compared with control negative group
with significant differences. The mean values were +.3YY and 0.V1V
mg/dl, respectively. On the other hand, the highest creatinine of treated
groups recorded for 5 % purslane mixture; while the lowest creatinine
recorded for 2.5% purslane leaves with significant differences. The
mean values were 0.897and 0.847 mg/dl, respectively. These results are
in agreement with Karimi et al., (2010), they reported that the aqueous
extract of purslane possesses marked nephroprotective activity, and
have a promising role in the treatment of acute renal injury induced by
nephrotoxins.

Table (1): Changes of glucose level of diabetic rats fed diet
supplemented with purslane leaves, seeds and their mixture

G 1| G2) Purlanc leaves Purlane Mixture
neeati . seeds LS.D
gative | positive
Parameters | control | control | (G3) | (G4) |(GS) |(G6) |[(G7) |(G8) (0<005)
2.5% | 5% 2.5% | 5% 2.5% | 5% p=0.
- — ————  —— —— —— — — ——— |

Mean Mean Mean | Mean Mean Mean Mean Mean

+SD +SD +SD | £SD +SD SD+ SD+ SD+
lGlu“iose 1259 | 23450 | qag | 1345 | LTS 63950 | 1540 | 153.75%
eve N N + + + + 15.8595
(mg/d) 15503 | 18157 | 9202 | * * 7.456 | 17.185 | 13.475

’ ’ ’ 11.958 | 8.694 ’ ’ ’

Each value is represented as mean =+ standard deviation (n = 3).

Mean with the same letters in the same horizontal column are not
significantly different at P<0.05.
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Table (2): Changes of GPT liver enzyme level of diabetic rats fed diet
supplemented with purslane leaves, seeds and their mixture

Purlane leaves Purlane seeds Mixture
G 1](G2 L.S.D
Negative | positive

Parameters | control | control | (G3) |(G4) |(G5) |(G6) |(G7) |(G8 |[(p <

2.5% 5% 2.5% 5% 2.5% 5% 0.05)
— |
Mean Mean Mean Mean Mean Mean | Mean Mean
+SD +SD +SD +SD + SD SD+ SD+ SD+
- ————————————————————— — ——|
(;’;Tel 5859|9950 [SFT5 g0t | gansh | 77.5% [ 79.5% | 62,259
(mgdl) | - * " + + + + + 12.0213
g 8.021 11.269 53151 10.1489 | 6.0208 | 10.1489 | 11.475 | 2.9861

ggj 12275 % | 168.5° | 1373 | 13475 | 116 ° | 122,50 | 13775 | 1275
(mgdl) |5 * : * + + . . 30.5064
2517|4995 |00 | 18572 | 24386 | 22517 | T | 1hoso

Each value is represented as mean =+ standard deviation (n = 3).
Mean with the same letters in the same horizontal column are not
significantly different at P<0.05.
Table (3): Changes of total cholesterol level of diabetic rats fed diet
supplemented with purslane leaves, seeds and their mixture

G 1) (G2) Purlane leaves Purlane seeds Mixture

NIEZAIVE | O ST V'C | s —
Parameters | control | control | (G 3) (G4) (G5 |(Go6) [(GT) (p
2.5% 5% 2.5% | 5% 2.5% 5%

- ——————————————————————|
Mean Mean Mean Mean Mean

+SD +SD +SD SD+ SD+

TC
level
(mg/dl)

118.75°
+ 12.9232
10.2103

TG
level
(mg/dl)

124.50° 85.0° | 89.25°
+ + + 18.9995
17.0978 14.0475 | 11.9548

TC= Total cholesterol TG=Triglycerides
Each value is represented as mean =+ standard deviation (n = 3).
Mean with the same letters in the same horizontal column are not
significantly different at P<0.05.
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Table (4): Changes of lipid profile level of diabetic rats fed
supplemented with purslane leaves, seeds and their mixture

Purlane leaves | Purlane seeds Mixture
G D] (G2

negative | positive
Parameters | control | control | (G3) | (G4) | (G5) Go) |(GT)
2.5% 5% 2.5% 5% 2.5%

———— ———————— ————— ———— — — — — ————— ———
Mean Mean Mean Mean | Mean Mean Mean

+SD +SD +SD +SD | £SD SD+ SD+

15.0
+

3.01552

diet

L.S.D

(p < 0.05)

9.51597

15.0423

4.05791

HDL-C= High density lipoprotein LDL-C= Low density lipoprotein

VLDL-C= Very low density lipoprotein

Each value is represented as mean =+ standard deviation (n = 3).
Mean with the same letters in the same horizontal column are not

significantly different at P<0.05.
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Table (5): Changes of uric acid level of diabetic rats fed diet
supplemented with purslane leaves, seeds and their mixture

G 1| @G2 Purlane leaves

negative | positive
Parameters | control | control | (G3) | (G 4)
2.5% 5%

Mean Mean
+SD +SD

UA level

(mg/dl)

UR level
(mg/dl)

CR level 0.7675°
(mg/dl) +
0.06397

UA= Uric acid UR= Urea

significantly different at P<0.05.

Purlane seeds

G3) | (G6)
25% | 5%

Mean Mean
+ SD SD+

0.8525"
+

0.0957

Mixture

G
2.5%

Mean
SD+

CR= Creatinine
Each value is represented as mean =+ standard deviation (n = 3).
Mean with the same letters in the same horizontal column are not

0.8972°
+
0.0768

0.61569

aaae——————— A _____________________________
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