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ABSTRACT

The present work was undertaken to evaluate the beneficial effects of the ethanolic extract and its
fractions (methylene chloride and n-butanol) prepared from the dried leaves and stems of C. rotundifolia, on
antihyperglycemic, antihyperlipidemic, antioxidant and protection against glucocorticoid-induced secondary
osteoporosis. All the tested samples showed significant in vitro a-glucosidase inhibitory activity with
methylene chloride fraction showed the highest activity and exhibited antioxidant DPPH radical scavenging
activity. In in vivo study, all the tested samples exhibited significant antidiabetic activity; with n-butanol
fraction (300 mg/kg, p.o.) showed the most potent activity. A significant decrease in serum cholesterol and
triglyceride levels were also observed. In addition, a significant reduction of malondialdehyde and increase of
glutathione contents in the liver tissue in STZ diabetic rats. The ethanolic extract and n-butanol fraction (300
mg/kg, p.o.) showed a significant increase in serum calcium and phosphorus levels in vivo study in protection
against glucocorticoid-induced secondary osteoporosis in rats. The high content of total phenolic and
flavonoids contents supported the above results. In conclusion, the present study justified and proved the
traditional use of C. rotundifolia in Yemen for the treatment of type Il diabetes.
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INTRODUCTION

Diabetes mellitus (DM), dyslipidemia, and osteoporosis are most common metabolic disorders which
increase with age. The most common pathophysiologies of these disorders are oxidative stress [1-3]. Although,
there are several classes of drugs are currently used for management of these diseases, but the high-cost
limitations and adverse effects such as hypoglycemia, weight gain, gastrointestinal problems, and liver toxicity
are major concerns to looking for alternative options or medicine to treat or control these diseases. The
natural products are a good clinical practice and they are showing a bright future in the therapy of metabolic
disorders [4].

Cissus rotundifolia (Vitaceae) is a perennial tendril climber shrub, native to Africa and Arabian
Peninsula. It is an edible plant used traditionally in Yemen for the treatment of gastrointestinal troubles, in loss
of appetite, skin diseases, burns and fever and used as antidiabetic [5, 6]. Many studies showed effective of C.
rotundifolia as antimicrobial, analgesic, anti-inflammatory, hepatoprotective, ant malarial and antidiabetic [5-
8]. The acute toxicity of the Methanolic extract (70%) at 0.25, 0.5, and 1 g/kg b.wt. of the aerial parts of C.
rotundifolia previously reported by Said, Aboutabl7 who did not observe any mortality in rats up to 24 h.

Many Cissus species used to treat different ailments such as antidiabetic, antimicrobial, antiviral,
inhibit angiotensin converting enzyme, inhibit neutral endopeptidase, inhibit amino peptidase, rheumatism,
arthritis, gastrointestinal tract, antitumor, anti-cell proliferation, fracture healing, increases bone strength,
increase proliferation of Sertoli cells, protects bone from postmenopausal bone loss, ant dysentery, anti-
diarrhea, diuretic, anti-inflammatory, anticonvulsant, anxiolytic, anti-parasitic, hypocholesterolemic and anti-
snake venom [9].

This study was aimed to carry out the phytochemical screening and estimated the total phenolic and
flavonoids contents of C. rotundifolia, as well as, the evaluation of the bioactivities of its ethanolic extract
(96%) and fractions (methylene chloride and n-butanol) based on its traditional uses in Yemen and reported
studies of the genus.

MATERIALS AND METHODS
Plant material and extraction

The aerial parts (leaves and stems) of C. rotundifolia were collected from Bani Habash Mountains,
Almahweet, Yemen, in August 2014 and were dried in shade. Voucher samples (# 23.8.16.1) were kept at the
Herbarium of the Pharmacognosy Department, Faculty of Pharmacy, Cairo University. The powdered plant
material (3 kg) was extracted with ethanol (96%) by cold maceration till exhaustion to give 300 g of green
residue. The dried ethanolic extract (200g) was partitioned successively with methylene chloride and n-butanol
then kept at 4 oC. Ethanolic extract and its fractions were dissolved in 1% tween 80 to prepare a solution of a
concentration of 150 and 300 mg/ml and used for pharmacological studies.

The dried powdered aerial parts (0.50 g) of C. rotundifolia were extracted twice, each for 15 min. with
10 ml acetone 80% containing 1% HCI by sonication. The extract was centrifuged at 3000 rpm for 10 min. and
the supernatant was filtered. Then, the filtrate was transferred to a 25 ml volumetric flask and the volume was
completed with distilled water. The extracts were filtered before spectrophotometric determination of the
total phenolic and flavonoid contents [10].

Chemicals

Streptozotocin, gliclazide, and methylprednisolone were purchased from Sigma Chemical Co. (USA),
whereas ascorbic acid, 4-Nitrophenyl-a-D-glucopyranoside (pNPG) and a-glucosidase enzyme were obtained
from Sigma-Aldrich, Germany. Reagent Kits for glucose, TC, TG, MDA, GSH, calcium and phosphorus were
purchased from Biodiagnostic, Egypt. Moreover, kits for insulin and acarbose were purchased from ALPCO
Diagnostics (USA) and Alfa Aesar (Germany), respectively. Quercetin and gallic acid were obtained from E-
Merck (Darmstadt, Germany) as authentic for colorimetric study.

Phytochemical screening
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The ethanolic extract of the aerial parts of C. rotundifolia was screened for carbohydrates and/or
glycosides, flavonoids, tannins, saponins, sterols and/ or triterpenes and alkaloids through applying various
chemical tests [11, 12].

Determination of total phenolic content

The phenolic content was determined following Folin—Ciocalteu method.[13] An aliquot (0.2 ml) of
the appropriately diluted extract was transferred into 10 ml volumetric flask. Then, diluted Folin—Ciocalteu
reagent (0.5 ml) was added. After 3 min., 1 ml Na2CO3 solution (5g/L) was added. The volume was completed
to 10 ml with distilled water. After 1 hr, the absorbance was measured at 725 nm against distilled water as the
blank. The total phenolic content was measured as gallic acid equivalent after preparation of a standard curve.

Determination of total flavonoids content

Total flavonoid content was determined based on colorimetric assay using aluminum chloride method
[14]. In brief, the prepared extract (1 ml) was transferred to a 10 ml volumetric flask containing 4 ml of
distilled water, followed by the addition of 0.3 ml of solution of NaNO2 (0.5 g/L). After 5 min., 0.3 ml of AICI3
solution (1 g/L) was added and 6 min. later, 2 ml of NaOH (1 mol/L) was added to the mixture. The total
volume was made up to 10 ml with distilled water, the solution was mixed and the absorbance was measured
at 510 nm against water as blank. Quercetin was used as standard and the equivalents (w/w) were
determined from a standard calibration curve.

In vitro assessment of antioxidant activity using DPPH

The antioxidant activity of the ethanolic extract and its fractions (methylene chloride and n-butanol)
was assessed in vitro by measuring their ability to scavenge DPPH (2,2-diphenyl-1-picrylhydrazyl) free radicals
compared to ascorbic acid as a standard according to the method reported by Brand-Williams[15]. The
samples were dissolved in methanol (50 %) at concentrations of (10, 20, 40, 60, 80, 100 pg /ml), then mixed
with 2 ml of 6x10-5 mol/L methanolic solution of DPPH. The mixtures were well shaken in a vortex (2500 rpm)
for 1 min., then placed in a dark place at room temperature. The reduction of DPPH free radicals was
measured by reading the absorbance of each sample against methanol at 517 nm. The experiment was
performed in triplicate.

In vitro a-glucosidase inhibitory activity

The a-glucosidase inhibitory activity of the ethanolic extract and its fractions were assayed according
to the procedure described by Li, Wen[16]. The ethanolic extract and its fractions were weighed and serial
dilutions of 0.5, 1, 2, 3, 5 mg/ml were made up of equal volumes of dimethylsulfoxide. The effect of ethanolic
extract and its fractions on the activity of a-glucosidase was assessed in 96-well flat bottom microplate. Each
well contains 20 pl (100 mM) potassium phosphate buffer (pH 6.8), 20 ul of (2.5 mM) p-nitrophenyl-a-D-
glucopyranoside (PNG, substrate) dissolved in (0.1mM) potassium phosphate buffer (pH 6.8) and 20 ul sample.
The enzymatic reaction was initiated by addition of 20 ul of the enzyme solution (0.2 U/ml) and the plate was
incubated at 37 oC for 15 min. Finally, the absorbance was measured spectrophotometrically at 405 nm and
acarbose was used as a positive control with various concentrations (0.05, 0.1, 0.25, 0.5 and 0.6 mg/ml).

Experimental animals

The study was conducted on adult male albino Wistar rats, weighing 150 - 200 g each. They were
purchased from locally bred strains, allocated in groups and were allowed to accommodate for one week in
the animal house of National Research Centre, Cairo, Egypt before subjecting them to experimentation. They
were provided with a standard pellet diet and were given water ad libitum. All the experimental works with
the animals were carried out after obtaining approval from Institutional Animal Ethical Committee of the
National Research Center.
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Evaluation of antidiabetic, antihyperlipidemic and antioxidant activities in STZ-induced diabetic rats
Induction of diabetes mellitus and experimental design

Diabetes mellitus was induced by a single intraperitoneal injection of streptozotocin (STZ) solution
(55 mg/kg) dissolved in citrate buffer (0.1 M, pH 4.5) [17]. Because of hypoglycemia induced after injection of
STZ, the animals were allowed to drink 5% glucose solution during night[18]. After 72 hour blood samples were
withdrawn from the retro-orbital venous plexus under light ether anesthesia and the serum was separated by
centrifugation for the determination of glucose level. Only rats with serum glucose levels more than 250 mg/d|
were selected as diabetic animals and randomly divided into 9 groups (groups II-VIII) six rats each.
Groups |: Rats received 1 ml of saline and served as a normal control.

Groups II: Diabetic rats serving as diabetic control (STZ).

Groups llI: Diabetic rats received gliclazide (10 mg/kg, p.o.) and serving positive control group.
Groups IV - V: Diabetic rats received ethanolic extract (150 and 300 mg/kg, p.o.).

Groups VI-VII: Diabetic rats received methylene chloride fraction (150 and 300 mg/kg, p.o.).
Groups VIII-IX: Diabetic rats received n-butanol fraction (150 and 300 mg/kg, p.o.).

After 14 days of the treatment, the animals were kept for an overnight fasting and the blood samples
were collected from retro-orbital plexus and allowed to clot for 30 min. at room temperature. The blood
samples were centrifuged at 5000 rpm for 20 min. and serum was separated and stored at -80°C for
determination of glucose, insulin, cholesterol and triglycerides levels. After the collection of blood samples, all
rats were sacrificed by cervical dislocation. The liver was rapidly removed from each animal and washed in ice-
cold 0.9 % saline. Specimens of livers were stored at -80° for the estimation of glutathione (GSH) and
malondialdehyde (MDA) contents.

Estimation of serum biochemical parameters
Determination of serum glucose and insulin levels

Serum glucose was estimated by glucose oxidase-peroxidase method according to the method of
Trinder [19]. The absorbance was measured at 510 nm and the results were expressed as mg/dl. Whereas
insulin was estimated by a radioimmunoassay technique using the ALPCO Insulin (Rat) ELISA kit according to
the method of Judzewitsch[20].

Determination of cholesterol and triglycerides levels

Triglycerides were estimated by the enzymatic method by using diagnostic kit according to the
method of Fossati and Prencipe[21]. The absorbance was measured at 510 nm and the results were expressed
as mg/dl. Also, total cholesterol was estimated by the enzymatic method by using diagnostic kit according to
the method of Allain[22].

Determination of lipid peroxidation product (MDA) and glutathione (GSH) content in liver tissue

The products of lipid peroxidation (mainly, MDA) were determined as thiobarbituric acid-reactive
substances according to the method of Uchiyama and Mihara[23]. The resulting pink colored chromogen was
extracted with n-butanol and was measured at 532 nm. The liver reduced glutathione (GSH) content was
determined according to the method of Beutler and Kelly[24], based on the fact that both protein and non-
protein thiol (SH-) groups (mainly, GSH) react with Ellman’s reagent [5,5 -dithiobis (2-nitrobenzoic acid)] to
form a stable yellow color of 5-mercapto-2-nitrobenzoic acid, which can be measured colorimetrically at 412
nm.
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Protective effect of C. rotundifolia against glucocorticoid-induced secondary osteoporosis in rats
Induction of osteoporosis and Experimental design

Osteoporosis was induced by three times a week of subcutaneous injection of methylprednisolone
(MP; 10 mg/kg) for six weeks. The procedure was performed according to a method of Derakhshanian[25].
Forty-eight rats were randomly divided into eight groups (6 rats per group), and treated for 6 weeks. Groups I:
Rats received 1 ml of saline and serving as normal control; Groups II: Rats that received methyl prednisolone
(MP; 10 mg/kg, sc) three times a week serving as MP control; Groups IlI- IV: Rats received MP (10 mg/kg, 3
times/week, s.c.) + orally ethanolic extract (150 and 300 mg/kg, b.wt., dailly); Groups V - VI: Rats received MP
(10 mg/kg, 3 times/week, s.c.) + orally methylene chloride fraction (150 and 300 mg/kg, b.wt., dailly); Groups
VIl - VIII: Rats received MP (10 mg/kg, 3 times/week, s.c.) + orally n-butanol fraction (150 and 300 mg/kg,
b.wt., dailly).

Estimation of biochemical parameters

At the end of the study, animals were killed under general anesthesia with chloral hydrate (400 mg/kg
i.p.) and blood was collected by cardiac puncture. Blood was centrifuged at 3000 rpm for ten min for the
separation of serum. The separated serum stored immediately at -20 oC. finally, calcium was estimated by
OCPC method [26] and phosphorus was estimated by molybdate UV method [27].

Statistical analysis

Data were presented as means + S.E. Statistical analysis of the data was performed using one-way
analysis of variance (ANOVA) followed by Tukey Kramer multiple comparisons test for post-hoc analysis.
Statistical significance was acceptable to a level of P < 0.05. Analysis of data was carried out by software
program GraphPad Prism (version 6).

RESULTS AND DISCUSSION
Phytochemical screening

The preliminary phytochemical screening revealed that the dried powdered aerial parts of C.
rotundifolia contain; Carbohydrates and/or glycosides, sterols and/or triterpenes, tannins, * coumarins,
flavonoidal aglycones and/or glycosides, while the alkaloids were absent.

Total phenolic and flavonoids contents

Phytochemical study of the aerial parts of C. rotundifolia revealed the presence of high amount of
flavonoids (2.93 mg QE/g DW), and phenolic (5.60 mg GAE/g DW). Several studies reported that the phenolic
compounds showed direct action on pancreatic B-cells, stimulating insulin secretion through the activation of
specific cellular targets and protecting these cells from damages mediated by oxidative stress and
inflammation, both typically elevated in diabetes 28. Therefore, the antihyperglycaemic effect of C.
rotundifolia could be attributed to its phenolic and/or flavonoid contents.

In vitro assessment of a-glycosidase inhibitory activity

All the tested samples showed significant a-glucosidase inhibitory activity, with methylene chloride
fraction showed the highest activity (IC50 1.23 + 0.02 mg/ml) compared to acarbose (IC50 0.79 + 0.01 mg/ml)
(Table 1). Similarly, another study was done on C. arnottiana, by Sama30, who found that the ethanolic extract
(10 mg/ml) of the fruits of C. arnottiana showed appreciable a-glucosidase inhibitory activity with IC50 values
2.81 mg/ml.
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Table 1: a-Glucosidase inhibitory activity of the ethanolic extract (96%) and its fractions (methylene chloride
and n-butanol) of C. rotundifolia

ICso mg/ml £ SD

Standard

Acarbose 0.79£0.01
Extract/Fractions

Ethanolic extract 2.09+0.01
Methylene chloride fraction 1.23+0.02
n-Butanol fraction 1.89 £0.02

SD; standard deviation
In vitro assessment of antioxidant activity using DPPH

As seen in the table (2) n-butanol fraction showed the highest activity to scavenge DPPH radical with
IC50 25.04 + 0.76 pg/ml while, the ethanolic extract showed the lowest activity with IC50 90.72 + 8.68 pg/ml,
compared to ascorbic acid (IC50 38.55 + 0.83 pg/ml). These results were in agreement with the study reported
by Vijayalakshmi29, on the ethanolic extract of C. quadrangular and the isolated flavonoids fraction, which
showed good dose-dependent free radical scavenging activity with IC50 values of 125 and 12 pg/ml for
ethanolic extract and flavonoids fraction, respectively.

Table 2: Free radicle scavenging activity (DPPH assay) of the ethanolic extract (96%) and its fractions
(methylene chloride and n-butanol) of C. rotundifolia.

ICso pg/ml = SD

Standard
Ascorbic acid 38.55+0.83

Extract/Fractions

Ethanolic extract 90.72 + 8.68
Methylene chloride fraction 70.82 £ 6.54
n-Butanol fraction 25.04 +0.76

SD; standard deviation
Evaluation of antidiabetic activity in STZ-induced diabetic rats

Rats injected with STZ showed a significant increase in blood glucose and decrease in serum insulin
levels as compared with normal control (Table 3). Diabetic rats which treated by gliclazide (10 mg/kg, p.o.) for
two weeks showed a significant decrease on glucose level and significant increase on insulin level as compared
with diabetic control group, as well as administration of ethanolic extract and its fractions (methylene chloride
and n-butanol) at two doses (150 and 300 mg/kg, p.o.) exhibited the same significant effect on serum glucose
and insulin level. Administration of n-butanol fraction (300 mg/kg, p.o.) to diabetic rats showed the most
potent activity as the level of serum glucose was decreased by 61.42 % and insulin level was increased by 3.71
folds as compared to diabetic control group as illustrated in table (3). Findings of the present study concerning
the antihyperglycemic effect of C. rotundifolia are in accordance with those reported by Al-Mehdar and Al-
Battah31, who reported that the water extract (100 mg/kg) of the leaves of C. rotundifolia showed a decrease
in the level of serum glucose. In the present study, we reported that ethanolic extract and its fractions
(methylene chloride and n-butanol) showed strong antidiabetic and antioxidant activity. This is in accordance
with results reported by Lekshmi32, on C. quadrangular, who found that the ethyl acetate extract (50,100 and
200 mg/kg) of the stems extract had potential antidiabetic activity, and showed significant improvement of
insulin sensitivity, reduced liver damage and oxidative changes.
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Table 3: Effects of gliclazide, ethanolic extract of C. rotundifolia & its fractions on serum glucose and insulin

levels.
Glucose level (mg/dL) . .
Serum insulin level
Groups After 72 hours of After 14 days of
(1IU/mI)
treatment treatment
Normal control 87.09 +4.83 91.67+11.01 8.52+0.48
Diabetic control (STZ) 313.61 + 24.05* 237.3 £+30.47%* 2.10 £ 0.46*
Gliclazide (10 mg/kg b.wt.) 256.03 £ 25.38 86.90 + 20.26@ 8.00 + 0.49@
Ethanolic extract
150 mg/kg, b.wt. 285.06 + 20.89 114.76 + 22.82@ 5.64 + 0.699
300 mg/kg, b.wt. 255.43 £29.71 111.08 + 14.39@ 6.92 + 0.56®
Methylene chloride fraction
150 mg/kg, b.wt. 287.70 £ 26.46 117.30 + 12.80@ 4.62 +0.62@
300 mg/kg, b.wt. 277.74 £ 18.92 107.54 + 19.28@ 6.52 +0.53@
n-Butanol fraction
150 mg/kg, b.wt. 310.01 £24.23 128.11 +11.65@ 7.68 +0.44@
300 mg/kg, b.wt. 292.58 +£38.41 91.56 +10.77@ 7.80+0.50®9

Data represent the mean of 6 rats + Standard error, *; Significant compared to the normal control, @;

Significant compared to the diabetic control (STZ) at p < 0.0001.

Evaluation of antihyperlipidemic activity in STZ-induced diabetic rats

Data of table (4) showed that the serum cholesterol and triglycerides levels were significantly
increased in STZ-induced diabetic rats compared to normal control. Administration of gliclazide (10 mg/kg,
p.o.) and the two doses (150 and 300 mg/kg, p.o.) of the ethanolic extract and its fractions (methylene chloride
and n-butanol) to diabetic rats exerted a significant decrease on triglycerides level as compared to untreated

diabetic rats.

Also all treatment regimens showed a significant decrease in total cholesterol level when

administrated to diabetic rats except ethanolic extract (150, 300 mg/kg, p.o.) groups as compared to diabetic
control group. These results were in agreement with the reported results by Lino33 on the methanolic extract
of the leaves of C. verticillata, which showed decrease plasma glucose, triglycerides and total cholesterol levels
in the alloxan-induced diabetic rats and increase in the number of pancreatic B-cells.

Table 4: Effects of gliclazide, ethanolic extract of C. rotundifolia & its fractions on serum TC and TG levels
after two weeks of treatment.

Serum TC level (mg/dL)

Serum TG levels (mg/dL)

Normal Control 217.6 £4.53 195.3+£20.35
Diabetic control (STZ) 307.6 +4.67* 372.0 £39.16*
Gliclazide (10 mg/kg, b.wt.) 224.9+2.73@ 222.0 + 25.899
Ethanolic extract

150 mg/kg, b.wt. 246.5 £ 9.86 213.9 +13.54@
300 mg/kg, b.wt. 246.4 +£10.35 208.0 +9.06 @
Methylene chloride fraction

150 mg/kg, b.wt. 228.7 +22.57@ 215.6 +8.01@
300 mg/kg, b.wt. 201.1+16.89@ 211.8+7.27°

n-Butanol fraction
150 mg/kg, b.wt.
300 mg/kg, b.wt.

192.7 + 16.82@
171.3 £ 29.06@

189.3 + 14.98€
188.4 + 16.85¢

Data represent the mean of 6 rats + Standard error, *; Significant compared to the normal control, @;
Significant compared to the diabetic control (STZ) at p < 0.0001, TC; Total cholesterol, TG; Triglycerides.
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Evaluation of antioxidant activity in STZ-induced diabetic rats

As represented in table (5) significantly higher lipid peroxidation product MDA and decreased the
concentration of major intracellular antioxidant GSH contents were found in diabetic rats compared to normal
control group. Oral administrations of gliclazide (10 mg/kg, p.o.), ethanolic extract (300 mg/kg, p.o.) and its
fractions (methylene chloride and n-butanol) at two doses (150 and 300 mg/kg, p.o.) showed a significant
decreased in the content of MDA. On the other hand, gliclazide and all tested samples at dose (300 mg/kg,
p.o.) were significantly normalized the liver GSH content of diabetic rats. Data of the present investigation
showed that induction of diabetes by STZ induced oxidative stress as evidenced by a significant increased on
lipid peroxidation products like MDA and significantly decreased on non-enzymatic antioxidant GSH content in
the liver tissue of diabetes rats. This may lead to the activation of stress pathways, which ultimately leads to
tissue damage. This hypothesis is in agreement of recently reports which considered the oxidative stress as a
causative factor in the diabetes pathogenesis and play a major role on pancreatic B-cell damage 34. The
previous results were further supported from the in vitro antioxidant study of C. rotundifolia, which revealed
significant inhibition of DPPH radical in a dose-dependent manner. In addition, in vivo study further supported
the antioxidant potential of tested samples, where it was found a significant decreased in MDA and a
significant increased in GSH contents. The potent antioxidant effect of C. rotundifolia may be involved in
decreasing serum glucose level in diabetic rats, this suggestion is in accordance with the result reported by
Ceriello35, who found that the oxidative stress is a common pathogenic mechanism behind many diseases
including diabetes and its complications.

Table 5: Effects of gliclazide, ethanolic extract of C. rotundifolia & its fractions on MDA and GSH contents in
the liver tissue after two weeks of treatment.

MDA content (nM/g) GSH content (uM/g)
Normal Control 110.6 + 7.45 14.38 + 0.49
Diabetic control (STZ) 168.7+ 3.97 * 10.37 + 0.47%
Gliclazide (10 mg/kg, b.wt.) 110.5+ 15.18 @ 13.47 + 0.439@
Ethanolic extract
150 mg/kg, b.wt. 132.6 + 5.60 11.81+ 0.32
300 mg/kg, b.wt. 115.7 + 12.47@ 13.31 + 0.30@
Methylene chloride fraction
150 mg/kg, b.wt. 111.5 + 14.66® 11.60 + 0.49
300 mg/kg, b.wt. 94,74 + 11.16°@ 13.09 + 0.51@
n-Butanol fraction
150 mg/kg, b.wt. 109.0 + 6.32@ 11.30+ 0.59
300 mg/kg, b.wt. 104.6 + 10.95@ 13.57 + 0.69@

Data represent the mean of 6 rats + Standard error, *; Significant compared to the normal control, @;
Significant compared to the diabetic control (STZ) at p < 0.0001.

Protective effect of C. rotundifolia against glucocorticoid-induced secondary osteoporosis in rats

Significant reduction of serum calcium and phosphorus levels were observed in MP rats compared to
normal control. This may be because MP enhances urinary excretion of calcium and reduces its intestinal
absorption 36. After oral administration of daily treatment during six weeks, only ethanolic and n-butanol
extracts at dose 300 mg/kg b.wt., showed significant increased (P < 0.0001) in the serum calcium and
phosphorus levels, while, the other groups showed improvement in serum calcium and phosphorus levels, as
compared to untreated MP group table (6), these results were in agreement with another study reported by
37, on the ethanolic extract (75 and 100mg/kg) of the aerial parts of C. quadrangularis, which showed
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significant increase in bone thickness, bone density, bone hardness, serum estradiol, serum vitamin D3 and
serum calcium.

Table 6: Effects of ethanolic extract and its fractions (methylene chloride and n-butanol) of C. rotundifolia on
serum calcium and phosphorus levels

Serum phosphorus level

Serum calcium level (mg/dl) (mg/dl)

Normal Control 10.79+0.07 7.03+0.52

MP control (10 mg/kg, s.c). 9.52+0.28* 3.887+0.42*

Ethanolic extract
150 mg/kg, b.wt. 9.710.18 4.76+0.48
300 mg/kg, b.wt. 10.79+ 0.21® 6.88+0.40°

Methylene chloride fraction
150 mg/kg, b.wt. 9.6940.20 4.37%0.26
300 mg/kg, b.wt. 9.98+0.11 4.46+0.47

n-Butanol fraction
150 mg/kg, b.wt. 9.6610.17 5.05+0.29
300 mg/kg, b.wt. 10.50+0.15@ 7.46+0.58°

Data represent the mean of 6 rats + Standard error, *; Significant compared to the normal control, @;
Significant compared to the methyl prednisolone control (MP) at p < 0.0001. sc; subcutaneous route.

CONCLUSION

From this study, we can conclude that ethanolic extract and its fractions (methylene chloride and n-
butanol) of C. rotundifolia, possess significant antihyperglycemic activity in STZ induced diabetic rats. The
possible mechanism of this antidiabetic activity may be due to stimulation of the activity of the remnant
pancreatic B-cells due to its high content of phenolic compounds. Also, this plant exhibited antihyperlipidemic
and antioxidant activities which provide more advantage on counteracting of diabetes complications.
Statistically, there is no significant difference between of C. rotundifolia samples and gliclazide in the aspect of
decreased STZ-induced hyperglycemia, hyperlipidemia and ameliorated oxidative stress. On other hand, the
ethanolic extract and n-butanol fraction of C. rotundifolia showed the inhibitory effect of glucocorticoid on
bone formation.

REFERENCES

[1] Asmat U, Abad K, & Ismail K, Diabetes Mellitus And Oxidative Stress—A Concise Review, Saudi Pharm.
J., 24 (2016) 547.

[2] Rani V, Deep G, Singh R K, Palle K, & Yadav U C, Oxidative Stress And Metabolic Disorders: Pathogenesis
And Therapeutic Strategies, Life Sci., 148 (2016) 183.

[3] Le W, Xi J, Menglin H, Yuling B, Haixin H, Jianling M, Aiju L, Qiwang L, Kaiwen Z, & Yuan G, The
Relationship Between Oxidative Stress And Bone Turnover In The Elder People With Osteoporosis, Chin
J Osteoporos 2, 21 (2015) 192.

(4] Tabatabaei-Malazy O, Larijani B, & Abdollahi M, Targeting Metabolic Disorders By Natural Products, J.
Diabetes Metab. Disord., 14 (2015) 57.

[5] Alshawsh M A, Mothana R A, Al-Shamahy H A, Alsllami S F, & Lindequist U, Assessment Of Antimalarial
Activity Against Plasmodium Falciparum And Phytochemical Screening Of Some Yemeni Medicinal
Plants, J Evid Based Complementary Altern Med., 6 (2009) 453.

[6] Al-Fatimi M, Wurster M, Schroder G, & Lindequist U, Antioxidant, Antimicrobial And Cytotoxic Activities
Of Selected Medicinal Plants From Yemen, J Ethnopharmacol., 111 (2007) 657.

July-August 2018 RJPBCS 9(4) Page No. 438




(7]

(8]

(9]
(10]

(11]
(12]

(13]
(14]
(15]

(16]

(17]
(18]
(19]

[20]

[21]
[22]
(23]
(24]
[25]
(26]
(27]
(28]

[29]

(30]
(31]

(32]

ISSN: 0975-8585

Said A A, Aboutabl E A, El Awdan S A, & Raslan M A, Proximate Analysis, Phytochemical Screening, And
Bioactivities Evaluation Of Cissus Rotundifolia (Forssk.) Vahl.(Fam. Vitaceae) And Sansevieria Cylindrica
Bojer Ex Hook.(Fam. Dracaenaceae) Growing In Egypt, Egypt. Pharm. J., 14 (2015) 180.

Onyechi U A, Judd P A, & Ellis P R, African Plant Foods Rich In Non-Starch Polysaccharides Reduce
Postprandial Blood Glucose And Insulin Concentrations In Healthy Human Subjects, Br. J. Nutr., 80
(1998) 419.

Fernandes G & Banu J, Medicinal Properties Of Plants From The Genus Cissus: A Review, J. Med. Plants
Res., 6 (2012) 3080.

Ivanova V, Stefova M, & Chinnici F, Determination Of The Polyphenol Contents In Macedonian Grapes
And Wines By Standardized Spectrophotometric Methods, J. Serb. Chem. Soc., 75 (2010) 45.

Trease GE & Evans WC, Textbook Of Pharmacognosy. (Bailliere Tindall, London), 1989.

Harborne JB, Phytochemical Methods — A Guide To Modern Techniques Of Plant Analysis. (Chapman
And Hall, London), 1998.

Siger A, Nogala-Kalucka M, & Lampart-Szczapa E, The Content And Antioxidant Activity Of Phenolic
Compounds In Cold-Pressed Plant Qils, Journal Of Food Lipids, 15 (2008) 137.

Zhishen J, Mengcheng T, & Jianming W, The Determination Of Flavonoid Contents In Mulberry And
Their Scavenging Effects On Superoxide Radicals, Food Chem., 64 (1999) 555.

Brand-Williams W, Cuvelier M, & Berset C, Use Of A Free Radical Method To Evaluate Antioxidant
Activity, Lwt-Food Sci Technol., 28 (1995) 25.

LiY, Wen S, Kota B P, Peng G, Li G Q, Yamahara J, & Roufogalis B D, Punica Granatum Flower Extract, A
Potent A-Glucosidase Inhibitor, Improves Postprandial Hyperglycemia In Zucker Diabetic Fatty Rats, J.
Ethnopharmacol., 99 (2005) 239.

Brosky G & Logothetopoulos J, Streptozotocin Diabetes In The Mouse And Guinea Pig, Diabetes, 18
(1969) 606.

Hajduch E, Darakhshan F, & Hundal H, Fructose Uptake In Rat Adipocytes: GLUT5 Expression And The
Effects Of Streptozotocin-Induced Diabetes, Diabetologia 7(1998) 821.

Trinder P, Determination Of Glucose In Blood Using Glucose Oxidase With An Alternative Oxygen
Acceptor, Ann Clin Biochem., 6 (1969) 24.

Judzewitsch R G, Pfeifer M A, Best J D, Beard J C, Halter J B, & Porte Jr D, Chronic Chlorpropamide
Therapy Of Noninsulin-Dependent Diabetes Augments Basal And Stimulated Insulin Secretion By
Increasing Islet Sensitivity To Glucose, J Clin Endocrinol Metab., 55 (1982) 321.

Fossati P & Prencipe L, Serum Triglycerides Determined Colorimetrically With An Enzyme That Produces
Hydrogen Peroxide, Clin Chem., 28 (1982) 2077.

Allain C C, Poon L S, Chan C S, Richmond W, & Fu P C, Enzymatic Determination Of Total Serum
Cholesterol, Clin Chem., 20 (1974) 470.

Uchiyama M & Mihara M, Determination Of Malonaldehyde Precursor In Tissues By Thiobarbituric Acid
Test, Anal. Biochem., 86 (1978) 271.

Beutler E & Kelly B M, The Effect Of Sodium Nitrite On Red Cell GSH, Experientia, 19 (1963) 96.
Derakhshanian H, Djalali M, Djazayery A, Nourijelyani K, Ghadbeigi S, Pishva H, Saedisomeolia A,
Bahremand A, & Dehpour A R, Quercetin Prevents Experimental Glucocorticoid-Induced Osteoporosis:
A Comparative Study With Alendronate, Can. J. Physiol. Pharmacol., 91 (2013) 380.

Enders D & Rude R, Mineral And Bone Metabolism In: Tietz Textbook Of Clinical Chemistry, WB
Saunders, Philadelphia, PA, (1999) 1406.

Goodwin J F, Quantification Of Serum Inorganic Phosphorus, Phosphatase, And Urinary Phosphate
Without Preliminary Treatment, Clin Chem., 16 (1970) 776.

Dall’Asta M, Bayle M, Neasta J, Scazzina F, Bruni R, Cros G, Del Rio D, & Oiry C, Protection Of Pancreatic
B-Cell Function By Dietary Polyphenols, Phytochem. Rev., 14 (2015) 933.

Vijayalakshmi A, Kumar P, Sakthi Priyadarsini S, & Meenaxshi C, In Vitro Antioxidant And Anticancer
Activity Of Flavonoid Fraction From The Aerial Parts Of Cissus Quadrangularis Linn. Against Human
Breast Carcinoma Cell Lines, J. Chem., 2013 (2013) 1.

Sama K, Murugesan K, & Sivaraj R, In Vitro Alpha Amylase And Alpha Glucosidase Inhibition Activity Of
Crude Ethanol Extract Of Cissus Arnottiana, Asian J. Plant Sci. Res., 4 (2012) 550.

Al-Mehdar A A & Al-Battah A M, Evaluation Of Hypoglycemic Activity Of Boswellia Carterii And Cissus
Rotundifolia In Streptozotocin/Nicotinamide-Induced Diabetic Rats, Yemeni J. Med. Sci., 10 (2016) 1.
Lekshmi R, Rajesh R, & Mini S, Ethyl Acetate Fraction Of Cissus Quadrangularis Stem Ameliorates
Hyperglycaemia-Mediated Oxidative Stress And Suppresses Inflammatory Response In
Nicotinamide/Streptozotocin Induced Type 2 Diabetic Rats, Phytomedicine, 22 (2015) 952.

July-August 2018 RJPBCS 9(4) Page No. 439



(33]

(34]
(35]

(36]

(37]

ISSN: 0975-8585

LinoCDS, Sales T D P, Gomes P B, Do Amaral J F, Alexandre F S, Silveira E R, Ferreira J M, De Sousa D F,
De Queiroz M G, & De Sousa F C, Anti-Diabetic Activity Of A Fraction From Cissus Verticillata And
Tyramine, Its Main Bioactive Constituent, In Alloxan-Induced Diabetic Rats, Am. J. Pharmacol. Toxicol., 2
(2007) 178.

Kakkar R, Mantha S V, Radhi J, Prasad K, & Kalra J, Increased Oxidative Stress In Rat Liver And Pancreas
During Progression Of Streptozotocin-Induced Diabetes, Clin. Sci., 94 (1998) 623.

Ceriello A, Testa R, & Genovese S, Clinical Implications Of Oxidative Stress And Potential Role Of Natural
Antioxidants In Diabetic Vascular Complications, Nutr Metab Cardiovas., 26 (2016) 285.

Kuroki Y, Kaji H, Kawano S, Kanda F, Takai Y, Kajikawa M, & Sugimoto T, Short-Term Effects Of
Glucocorticoid Therapy On Biochemical Markers Of Bone Metabolism In Japanese Patients: A
Prospective Study, J. Bone Miner. Metab., 26 (2008) 271.

Aswar U M, Mohan V, & Bodhankar S L, Antiosteoporotic Activity Of Phytoestrogen-Rich Fraction
Separated From Ethanol Extract Of Aerial Parts Of Cissus Quadrangularis In Ovariectomized Rats, Indian
J. Pharmacol., 44 (2012) 345.

July-August 2018 RJPBCS 9(4) Page No. 440



