MEDWIN PUBLISHERS Open Access Journal of PharmaceutlcaIlSSRNgzsssil;gg

Antidiabetic Activity of Pereskia Bleo Aqueous Extracts in

Alloxan Induced Diabetic Rats

Mat Darus NA and Mohamad J*
Research Article
Institute of Biological Sciences, Faculty of Science, University of Malaya, 50603 Kuala

. Volume 1 Issue 7
Lumpur, Malaysia
Received Date: September 18, 2017

Published Date: October 04, 2017

*Corresponding author: Jamaludin Mohamad, Institute of Biological Sciences,

Faculty of Science, University of Malaya, 50603 Kuala Lumpur, Malaysia, E-mail: jamal@um.edu.my

Abstract

Pereskia bleo Kunth (Cactaceae) is locally known as ‘Jarum tujuh bilah’. It has been used traditionally by local Malays for
the treatment of diabetes. This study investigates the antidiabetic activity of aqueous extract of Pereskia bleo. The leaf,
stem, and root aqueous extracts of Pereskia bleo were evaluated for total phenol and flavonoid contents. The in vitro
antioxidant activity was evaluated using DPPH, FRAP and metal chelating assay. The in vivo antidiabetic activity was
determined in alloxan induced male Sprague Dawley rats. The LCMS/MS analysis revealed the presence of apigenin 6
glucoside and chrysin. The total phenol and flavonoid contents were highest in the stem aqueous and chloroform extracts
at 6.05+0.10mgGAE/g and at 11.07+0.20mgGAE/g respectively. The alloxan induced diabetic rats showed that the leaf,
stem and root aqueous extract at 500mg/kg decreased significantly with fasting plasma glucose level by 66%, 65% and
58% (p<0.001) respectively on the 25t day compared from day zero. It also showed decreased in the total cholesterol,
triglycerides and restored the HDL level. The liver function test indicated no significance difference in ALT, AST and ALP.
Thus, it is concluded that the Pereskia bleo possessed the antioxidant and antidiabetic activity attributed by the presence

of apigenin 6 glucoside and chrysin.
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Abbreviations: TLC: Thin Layer Chromatography; side effects. The plant kingdom provides numerous plant

LCMS: Liquid Chromatography Mass Spectrometry; MS: species that allow for the research of natural as well as an
Mass Spectroscopy; PB: Pereskia bleo; ALT: Alanine effective oral hypoglycemic agent without the side effects.
Aminotransaminase; AST: Serum Aspartate Currently, more than 400 plants possessing glucose
Aminotransaminase; ALP: Alkaline Phosphatase; TC: Total lowering effects are known [1]. A number of researches
Cholesterol; TG: Triglycerides have shown that flavonoids, terpenoids and alkaloids

possess hypoglycemic effects in induced diabetic rats [2-

Introduction 4]. The Pereskia bleo Kunth (Cacteceae) has been
traditionally used to treat diabetes [5]. However,

The use of medicinal plants for treating diabetes has presently there is yet to be any study concerning its anti-
encouraged researchers to develop natural drugs to diabetic activity that has been reported in alloxan induced
control blood glucose homeostasis without the inherent diabetic rats. It is commonly known as “jarum tujuh bilah”

Antidiabetic Activity of Pereskia Bleo Aqueous Extracts in Alloxan Induced Diabetic Rats ] Pharm Res



mailto:jamal@um.edu.my

Open Access Journal of Pharmaceutical Research

and characterized by its spiny shrubs and distinct orange-
colored flowers. Pereskia bleo has thin, corrugated leaves
and orange-red flower with shorter spines [6,7]. The
leaves of this plant are regularly consumed as raw salad
by the Malays and have been traditionally u as a form of
herbal medicine for the treatment of cancer-related
diseases, high blood pressure, diabetes, rheumatism and
inflammation. It has also been claimed that Pereskia bleo
possesses antitumor, antirheumatic, antiulcer, anti
inflammatory and anticancer activities. Sri Nusrestri, et al.
[8] reported that Pereskia bleo cytotoxic affects selected
human carcinoma cancer cell lines and revealed that
compound 2,4-di-tert-butylphenol possessed very a
remarkable cytotoxic activity against KB cells [8]. The
acute and oral toxicity in experimental ICR mice by Sim, et
al. has been revealed that there were no mortality and
adverse effects on the mice when induced with Pereskia
bleo and Pereskia grand folia Haworth (Cacteceae) [9].
Pereskia bleo has also been shown to possess significant
antioxidant activity due to the presence of phenol and
flavonoid compounds [10,11]. Nevertheless, there was no
scientific evidence for the antidiabetic property of
Pereskia bleo reported. Thus, the present work was
undertaken to evaluate the antidiabetic potential of
Pereskia bleo in alloxan induced diabetic rats.

Materials and Methods

Collection of Plant Sample

The leaves, stems and roots of the Pereskia bleo were
collected in July 2015 from the Botanic Garden, Faculty of
Science, University of Malaya, Malaysia. Its authenticity
was confirmed and identified by a plant taxonomist,
Professor Dr. Ong Hean Chooi from the Institute of
Biological Sciences, Faculty of Science, University of
Malaya. The voucher specimens were deposited in the
herbarium of the Institute of Biological Sciences, Faculty
of Science, University of Malaya, Kuala Lumpur, Malaysia,
with voucher numbers of SN01-06.The samples were
dried in the oven at 40°C, then grounded into a fine
powder and kept in an airtight container for extraction
purposes.

Preparation of Extracts

30g of the powder sample of leaves stems and roots
were extracted with 100mL of water. Then the mixture
was incubated in a water bath at 40°C for 2 hours. After
the incubation, the mixture was filtered and the aqueous
extract was concentrated to dryness using a vacuum
rotary evaporator at 40°C.
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Separation and Detection of Chemical

Compounds

The chemical compounds of the aqueous extract were
separated with Thin Layer Chromatography (TLC). The
extract was loaded as a band onto TLC plate size 20cm x
20cm using capillary tube. The TLC separation was
developed in a chromatography tank in the chloroform
solvent system. The presence of phenols, terpenoids and
alkaloids were detected with phenol, vanillin H,SO4 and
Dragendroff  reagent  respectively. = The  liquid
chromatography mass spectrometry/mass spectroscopy
(LCMS/MS) of the bioactive compound of aqueous extract
was determined with column Phenomenex aqua C18-
50mm x 2.0 mm x 5pM.

Determination of Total Phenols

The total phenolic content of aqueous extracts was
determined with the Folin-Ciocalteu reagent using the
methods from Spanos & Wrosltad [12]. First, the Folin-
Ciocalteu reagent was dissolved in distilled water with a
1:10 ratio. The crude extracts (500 pL) were mixed with 5
mL of Folin-Ciocalteu reagent and 4mL of 1M sodium
carbonate (Na;CO3). The reaction mixture was incubated
in a water bath at 45°C for 15 minutes. The absorbance of
the sample was measured at 765 nm with a
spectrophotometer. The total phenol content was
determined using a standard curve prepared from 0, 50,
100, 150, 200, 250 and 500 mg/L of gallic acid in
methanol solution (50:50/v:v). The results were
expressed as milligram of gallic acid equivalent per gram
of dry sample. All of the aqueous extracts were tested in
duplicate and the mean value was calculated.

Determination of Total Flavonoids

The total flavonoid content of the extracts was
determined using Aluminium chloride colorimetric
method with a slight modification as described by Liu, et
al. [13]. The standard concentration samples (10 mg/mL)
in methanol (1:1) were mixed with 0.3 mL 5% sodium
nitrate and incubated for 5 min at 37°C. 0.3 mL 10 %
aluminuim chloride was added and incubated 6 min at
37°C. 2 mL of sodium hydroxide and 10 mL distilled water
was added. Absorbance was measured at 510 nm using a
spectrophotometer. The total flavonoids content was
determined using a standard curve prepared from 0, 50,
100, 150, 200, 250 and 500 mg/L of quercetin. The results
were expressed as mg of quercetin equivalent per gram of
dry sample.

Copyright© Mat Darus NA and Mohamad J.



Open Access Journal of Pharmaceutical Research

Animal Studies

The male Sprad Dawley rats aged 2 months and
weighing 120-150g were used for the study. The animals
were Kkept in rat cages of six rats per cage and maintained
under standard conditions at 12 h light and 12 h dark
cycle, room temperature 30°C, 70 - 80% relative humidity.
They were fed with standard rat pellet diet and water ad
libtium. The animal study was carried out under Animal
Ethics Committee of Animals House, Faculty of Medicine,
University of Malaya with animal ethic No:
ISB/05/05/2010/NAMD (R).

Acute Toxicity Study

The Sprague Dawley rats in a group of six rats were
starved overnight. They were fed with the extracts at the
doses of 0.2g/kg, 0.5g/kg and 1g/kg body weight. The
acute toxicity study was carried out according to OECD
guidelines - 423 [14]. The toxic effect on alertness,
restlessness, irritability, fearlessness, spontaneous
activity, defecation and urination were observed
continuously for 14 days to record any lethality or death.

Oral Glucose Tolerance Test (OGTT)

The oral glucose tolerance test was carried out
according to Shirwaikar, et al. [15]. The normal rats were
fasted overnight. The rats were divided into six groups
consisting of six rats in each group and administered with
glucose (3g/kg), glipizide (3mg/kg), leaves, stems and
roots aqueous extract at 0.2g/kg, 0.5g/kg respectively.
The glucose (3g/kg) was fed 30 min after the
administration of the extracts. Blood was withdrawn from
the retro orbital sinus under ether inhalation at 0, 30, 60
and 120 min of glucose administration. The glucose level
was estimated using glucometer Accu check (USA) with
glucose-oxidase-peroxidase reactive strips.

Induction of Diabetes in Rat

The rats weighing 120-150g were induced with
120mg/kg of allozan by single intraperitoneal injection.
Hyperglycemia was confirmed by the evaluated glucose
level determined at 72h. Animals with a blood glucose
level more than 216mg/dl were considered as diabetic
and were used for the antidiabetic study. Glipizide at
3mg/kg was used as a standard drug.

Antidiabetic Test

The animals were divided into nine groups, consisting
of six rats per group. The Group I: Normal control rats
administered with saline. Group II; Diabetic control rats
administered with saline. Group III; Diabetic rats
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administered with Glipizide (3mg/kg) as standard drug.
Group IV and V: Diabetic rats were administered with
leaves aqueous extract at dose 0.2g/kg and 0.5g/kg.
Group VI and VII; Diabetic rats administered with stem
aqueous extract at dose 0.2g/kg and 0.5g/kg. Group VIII
and IX: Diabetic rats administered with root aqueous
extracts at doses 0.2g/kg and 0.5g/kg. The treatments
were administered for 25 days and the effects were
observed by fasting blood glucose level, body weight, and
lipid profile levels. Fasting blood glucose levels were
taken on days 0, 5, 10, 15, 20 and 25 of treatment
administration. On day 25, the rats that starved overnight
were sacrificed by cervical dislocation and blood
collected. Blood glucose levels were estimated using
glucometer (Accu- check PEFORMA). The lipid profile
levels and renal test were measured in a commercial
diagnostic laboratory using the equipment SIEMENS
Dimension Vista® System (Laboratory Medicine,
University Malaya Medical Centre)

Results and Discussions

The phytochemical separation and isolation of the
chemical compounds from the aqueous extracts of leaves,
stems and roots of Pereskia bleo with thin layer
chromatography showed the presence of flavonoids
compounds. The liquid chromatography mass
spectroscopy and mass spectroscopy have revealed the
presence of the flavonoid of apigenin 6-glycoside and
chrysin (Figure 1). The Pereskia bleo extracts were also
reported to have phenolic and flavonoid compound such
as catechin, quarcetin, epicatechin, and myricetin in its
leaves [10]. Table 1 shows that the aqueous extracts of
the stem contained the highest phenol and flavonoid
contents at 6.05+0.10mgGAE/g and 7.86+0.07mgQE/g
respectively.In the acute toxicity test, there were no toxic
sign such as restlessness, response to touch, fearfulness,
urination or death found in male rats with any of the
doses given to each rat until the end of the experimental
works. The administration of aqueous extracts of Pereskia
bleo (PB) was conducted intraperitoneally 30 min prior to
glucose being loaded into the normal rats in OGTT, which
showed improved glucose tolerance in normal rats. The
magnitude of the effect varied with the dose being
administrated. As shown in Figure 1, the higher dose
of0.5g/kg body weight of PB aqueous extracts
significantly produces a maximum fall of glucose level
measured at 120 min compared to the control group. The
root of PB aqueous extracts at 0.5g/kg body weight
produces a significantly maximum fall of 26.8% at 120
min after the glucose administration, followed by PB root
aqueous extracts (0.2g/kg body weight) 25.5%, PB stem
aqueous extract (0.5g/kg body weight) 19.7%, and PB
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leaves aqueous extract (0.5g/kg body weight) 17.5%. In
the PB stem aqueous extract (0.2g/kg body weight) and
PB aqueous leaves extract (0.2g/kg body weight) there is
no significant fall of blood glucose level. The group
administrated with glipizide as a standard drug show
similar percentages in the decrease of blood glucose level
to PB leaves aqueous extract at dose 0.5 g/kg body
weight, while toxicity studies carried out on a dose
0.5g/kg body weight showed no adverse effects during
the 7 days observation. Hyperglycemia is one of the
important characteristics of diabetes mellitus. The alloxan
induced diabetic rats treated with PB aqueous extract as
shown in Table 2 showed a reduction in blood sugar level.
There was a significant elevation in the blood glucose
level in the diabetic control group compared to a normal
control group. The PB aqueous extracts treated group
showed significant reduction of blood glucose level
compared to the diabetic control groups. The treatment
with glipizide as a standard drug significantly decreases
the blood glucose level. The leaves of the PB aqueous
extract at 0.2g/kg and 0.5g/kg show decrease of blood
glucose level significantly by 59% and 66% respectively.
Whereas the stem PB aqueous extract in both doses
shows a significant decrease of 54% and 65% in the blood
glucose level. Meanwhile, the roots of the PB aqueous
extract in both doses show a significant decrease of 53%
and 55% in the blood glucose level. The reduction of
glucose level might be due to the presence of apigenin 6C
glucoside and chrysin in the PB aqueous extract. Luisa, et
al. & Cazarollj, et al. [16] have shown that the apigenin-6-
C-B-fucopyranoside from Averrhoa carambola possess an
antihyperglycemic activity. Similarly, Boudjelal, et al. [17]
have reported that apigenin reduced the glucose level in
alloxan induced rats. Many reports have shown that
chrysin possesses antihyperglycemic activity [16-22].
These finding provide convincing evidence that the effect
of the PB aqueous extract in reducing the glucose level is
due to the presence of apigenin 6¢c-glucoside and chrysin.
Tissue proteins are known to contribute to body weight
[23]. The decrease in body weight has been associated
with diabetes mellitus due to the excessive breakdown of
tissue protein and this could be due to catabolism of fats
and protein [24,25]. The breakdown of adipocytes and
muscle tissues in alloxan induced rats was due to frequent
urination and the conversion of glycogen to glucose [26].
In this study, the decreased in body weight was observed
during the treatment of diabetic rats with PB aqueous
extracts and glipizide as a standard drug. The results in
Figure 2 show that the body weight of diabetic control
groups decreased significantly compared with PB
aqueous groups. These results reveal that PB aqueous
extracts have an anabolic effect on the degeneration of
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adipocytes and muscle tissue by enhancing glucose
metabolism. In the liver function test (Table 3), the
changes in the concentration of enzymes alanine
aminotransaminase (ALT), serum aspartate
aminotransaminase (AST), and alkaline phosphatase
(ALP) are measured in normal and alloxan induced
diabetic rats during 25 days of treatment. These enzymes
worked as liver markers, which are associated with
various disorders that have an effect on liver tissue
function. Moreover, the increased in the activities of ALP
during diabetes is an indication of tissue damage due to
toxicant [27,28]. The analysis of the activities of these
enzymes in the serum was used to observe the condition
of liver tissue and any damage might occur after being
exposed to a certain pharmacological agent such as
Alloxan [29]. In these studies, the treatment of diabetic
rats with glipizide as a standard drug gave a significant
reduction in the activity of these enzymes in the serum
compared to diabetic control rats. The reductions in
serum enzyme activities may indicate that the inhibition
of liver damage was induced due to alloxan caused by
treatment with PB aqueous extracts and glipizide. Insulin
is a potent inhibitor of lipolysis. When the level of insulin
decreased in alloxan induced diabetic rats due to {8 cell
damage, the mobilization of free fatty acids from the
peripheral fat deposit through the activity of hormone
sensitive lipase was increased [30]. Diabetes associated
with the alteration in plasma lipid and lipoprotein profile
increases the risk of coronary heart disease [31-37]. The
level of lipid profile such as total cholesterol (TC),
triglycerides (TG), LDL-cholesterol and HDL-cholesterol
level have always been used to observe any risk in
cardiovascular disorder like coronary heart disease. In
this study, the lipid profile (Table 3) showed that the
levels of total cholesterol (TG), triglycerides and LDL in
alloxan induced diabetic rats treated with PB aqueous
extracts and glipizide as a standard drug have
significantly decreased compared to diabetic control rats.
While the HDL level in the plasma showed significant
increase as compared to the diabetic control rats. The
results show that the level of total cholesterol,
triglycerides and LDL are maintained compared with
normal control groups. This indicates that the PB aqueous
extract has an effect on the pancreas to produce insulin
and inhibits the hormones sensitive lipase activity in the
adipose tissue and controls the released of fatty acid
during the regulation of glycogen metabolism. Thus, these
results indicate that the Pereskia bleo aqueous extracts
possess antioxidant and antidiabetic effects attributed to
the presence of apigenin 6C-glucoside and chrysin in the
aqueous extract (Figure 3).
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Sample Total Phenol (mg GAE/g) Total Flavonoid (mg QE/g)
Leaves aqueous 2.77%0.05 1.66+0.54
Stems aqueous 6.05+0.10 7.86+0.07
Root aqueous 3.51+0.71 2.15+0.14
Each value of phenolic and flavonoid contents indicates as means + SEM.
Table 1: Total phenols and flavonoids content of Pereskia bleo extracts.
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Figure 1: LCMS/MS profile of a) Chrysin and b) Apigenin 6C glucoside.
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Figure 2: Blood glucose level after administrated with aqueous Pereskia bleo extracts and glucose in
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EroT Blood Glucose Level (mg/dL)

Day 0 Day 5 Day 10 Day 15 Day 20 Day 25

1. Normal Control 7511 78.5+13 74.5+10 76.8+14 79.2+11 78+10
2. Diabetic Control 284+17 312+15 359+11 37510 385+16 380+15*
3. Glipizide.(3mg/kg) 285+11 280+19 260+19 270%19 26512 260+14*
4. Leaf (0.2g/kg) 284+16 231+17 185+13 128+16 119+13 115+10*
5.Leaf (0.5g/kg) 286+13 263+17 205+18 160+14 99+10 97+10*
6. Stem (0.2g/kg) 281+11 178+13 193+11 187+14 160+12 129+11*
7. Stem (0.5g/kg) 284+13 182+19 173+12 149+10 119+19 99+12*
8. Root (0.2g/kg) 283+12 207+19 190+12 181+18 146+10 131+16*
9. Root (0.5g/kg) 285+15 195+18 126+16 113+16 120+10 120+£19*

The sign (*) indicated values significantly different from the diabetic control group at p < 0.05.
Table 2: Effect of Pereskia bleo aqueous extracts in fasting blood glucose level of diabetic rats.

Sample Liver Function Test (U/L) Lipid Profile Test (mmol/L)
ALT AST ALP TRIG T.CHOL HDL LDL

Normal Control 54+8 40+2 39+5 0.7+1 1.5+0.2 1.3+0.1 0.5%0.1
Diabetic Control 97+8 94+4 89+3 1.9+2 2.3%£0.1 0.5%0.1 1.1+0.1*
Glipizide (3mg/kg) 59+3 44+5 37+2 0.5+1 1.5+0.1 1.5+0.1 0.3+0.1*
Leaf (0.2g/kg) 52+3 4743 39+4 0.6+0.1 1.7+0.3 1.9+0.1 0.6+0.1*
Leaf (0.5g/kg) 59+6 41+6 34+6 0.4+0.1 1.6+0.1 1.2+0.2 0.5+0.2*
Stem (0.2g/kg) 62+5 44+5 365 0.6+0.1 1.7+0.3 1.9+0.1 0.6+0.1*
Stem (0.5g/kg) 54+9 49+3 36+3 0.6+0.1 1.6+0.1 1.1+0.2 0.5+0.1*
Root (0.2g/kg) 58+1 466 336 0.7+0.1 1.8+0.1 1.8+0.1 0.7+0.1*
Root (0.5g/kg) 606 42+3 32+3 0.6+0.2 1.5+0.1 1.8+0.1 0.5+0.1*

The sign (*) indicated values significantly different from the diabetic control group at p < 0.05.
Table 3: Lipid profile and liver functions profile of diabetic rats treated with Pereskia bleo aqueous extract.
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Figure 3: Hyperglycemic effect of aqueous extract of Pareskia bleo on body weight of diabetic rats.
Each value is mean + SEM of six animals (n = 6).
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Conclusion

The aqueous extracts of leaves, stems and roots of
Pereskia bleo contain phenol, flavonoid and terpenoid
compounds.The LCMS/MS showed that the presence of
apigenin 6C-glucoside and chrysin.It showed no toxic
effect of Pereskia bleo on male rats. Furthermore, the
leaves, stem and roots of the aqueous extract reduced the
glucose level significantly at the concentration of
500mg/kg in diabetic rats. In addition, the leaves, stems
and roots aqueous extract also decreased the trigliserides
and total cholesterol level in diabetic rats while the level
of HDL is maintained compared with the control rats.
Thus, the results obtained from this study provide novel
evidence in supporting the traditional uses of Pereskia
bleo as an antidiabetic remedy for the treatment of
diabetes.
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