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Introduction 

According to statistical report around, 382 million 
people suffered from diabetes mellitus worldwide. It is 
a chronic metabolic disorder characterized with bioche-
mical alterations of glucose, urine excretion and lipid 
metabolism (Kamboj et al., 2013). Two main types of 
diabetes mellitus reported, Type I is commonly known 
as insulin dependent diabetes mellitus (IDDM) and 
Type II, is called non-insulin dependent diabetes 
mellitus (NIDDM) (Patel et al., 2011). A number of side 
effects have been observed with the use synthetic anti-
diabetic drugs. The use of natural remedies for the 
treatment of diabetes has long history. The genus 
Pericampylus glaucus Lam Merr belongs to the family of 
Menispermaceae, commonly found in Malaysia (Wiart, 
2006). The roots are claimed to be effective against 
lowering high lipid level and diabetes in Malaysia (Ong 
et al., 2011). The stems and roots effectively to stops 
bleeding, arthritis, sore throat, productive cough, colds, 
headache, abdominal pain, and abdominal distention

(Li, 2006).The whole plant, fruits, stem and leaves are 
also connected for various ailments  like for the relief of 
loss of movement tongue, fever, joint pain, muscles 
pain, diabetes, constipation, snake biting and edema
(Jahan et al., 2010, Azad et al., 2014).  

Therefore, the present study was aim to determine the 
effect of P. glaucus on plasma glucose concentration and 
lipid profiles in streptozotocin-induced diabetic rats. 

 

Materials and Methods 

Collection of plants and ethanol extraction 

P. glaucus was collected in the month of September 2014 
from Negeri Sembilan, Malaysia, village Jeram Kedah. 
It was authenticated by Ms. Tan Ai Lee at Forest 
Research Institute Malaysia (FRIM), Malaysia (voucher 
specimen herbarium number SBID: 014/14) was 
deposited to Faculty of Pharmacy as a reference. After 
washing, the leaves were removed and dried in shade 
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Abstract 
The purpose of this study was to evaluate the effects of Pericampylus glaucus 
extract on plasma glucose concentration and lipid profile in normal and 
streptozotocin-induced diabetic rats. The ethanolic extract were administered 
orally at three different doses (400, 600 and 800 mg/kg) and glibenclamide (20 
mg/kg p.o.) for 21 days after 72 hours of streptozotocin injection. During the 
short- and long-term studies, the extract was found to possess significant 
(p<0.01, p<0.001) anti-diabetic activity in normal and diabetic rats compared 
with untreated normal and untreated diabetic group. It also caused reduction 
in the level of total cholesterol, triglyceride, and LDL etc. and improvement in 
the HDL level compared with untreated diabetic rats. Reduction in the fasting 
blood sugar, cholesterol, triglyceride, urea, LDL, creatinine levels and 
improvement in the HDL by P. glaucus indicates that plant has anti-diabetic 
activity along with anti hyperlipidemic efficacy and provides a scientific 
rationale for the use. 
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for 20 days. The shade dried leaves were converted into 
coarse powder with the help of blender. The powder 
was extracted by continuous hot extraction using the 
soxlet apparatus at a temperature of 78°C for 48 hours 
using 95% ethanol. The extract was then concentrated 
under reduce pressure through rotary evaporator (N-
10000, Eyela, Japan) and preserved in a desiccator for 
further studies. 

Drugs and chemicals 

Streptozotocin and glibenclamide was purchased from 
Sigma-Aldrich Bio Syn Tech Malaysia Group. Analy-
tical grade of chemicals and various solvents for 
extraction were used (E. Merck (Germany), Astral Labo-
ratory Chemicals, R/M Chemicals, Loba Chemicals, 
Alpha Chemika and Sigma-Aldrich Co. (UK)]. The 
Biochemical parameters were determined through 
biochemistry analyzer model (BA-D200A). Standard kit 
Bio-Diagnostics Bhd Malaysia was also used. 

Test animal 

Sprague Dawley rats of both sex (90-110 g) were used 
and were kept in the animal house of the Department of 
Pharmacology, Lincoln University College, Malaysia. 
The animals were kept in plastic cages (34 × 47 × 18 
cm3) in an air conditioned environment with five 
animals in each cage and maintained at room 
temperature of 25°C ± 2°C with relative humidity (60 ± 
10%) under 12 hours night and light cycle. All the 
animals were kept on fasting before experiment except 
free excess to water. 

Induction of diabetes 

Diabetes was induced in fasted rats by a single dose of 
streptozotocin 50 mg/kg body weight through i.p 
routes dissolved in freshly prepared 0.01M citrate 
buffer, pH 4.5 (Aslan et al., 2007). After 72 hours rats 
showing fasting blood glucose more than (fasting blood 
glucose ≥250 mg/dL or 14 mmol/L) were considered to 
be diabetic and selected in the experiment.  

Dose selection 

Three doses 400, 600 and 800 mg/kg body weight p.o. 
were selected on the basis of previous acute toxicity 
studies (Kifayatullah et al., 2015). Effect of P. glaucus on 
blood glucose in normal and streptozotocin-induced 
diabetic rats (short-term study) 

Normal rats 

Rats (90-110 g) were divided into five groups of normal 
control, crude drug treated and glibenclamide-treated 
animals (n=5). Crude drug treated group was 
subdivided into three groups. The 1st group was 
consider as a normal group received only normal saline. 
The 2nd  standard group received gliben-clamide at a 
dose of 0.02 g/kg and crude drug-treated I, crude drug-
treated II and crude drug-treated III received the extract 
of P. glaucus at a dose of 400, 600 and 800 mg/kg. All 

the administration was done by gastric intubation using 
a force feeding needle dissolved in 20 mL/kg of normal 
saline. Blood samples were collected from the tail vein 
at 0, 2, 4 and 6 hours after the administration of P. 
glaucus extracts and glibenclamide and the blood 
glucose levels were determined by using glucose 
oxidize standard kits. 

Streptozotocin-induced diabetic rats 

The same procedure of grouping was adopted for 
streptozotocin-induced diabetic rats by adding one 
untreated diabetic group. Adult rats were divided into 
six groups of n = 5 of normal control, crude drug 
treated, glibenclamide and  untreated diabetic control. 
The 1st group was consider as a normal group. The 2nd 

and 3rd diabetic groups were consider as diabetic 
untreated and standard group received glibenclamide. 
Group crude drug-treated I, crude drug-treated II and 
crude drug-treated III diabetic received the extract of P. 
glaucusat a dose of 400, 600 and 800 mg/kg. After an 
overnight fast streptozotocin-induced diabetic treated 
rat groups received the ethanolic extract of P. glaucus at 
a dose of 400, 600 and 800 mg/kg and glibenclamide at 
a dose of 20 mg/kg. Blood samples were collected from 
the tail vein at 0, 2, 4 and 6 hours after the adminis-
tration of P. glaucus extracts and glibenclamide and the 
blood glucose levels were determined by using glucose 
oxidize standard kits. 

Effect of P. glaucus on blood glucose and lipid profile in 
normal and streptozotocin-induced diabetic rats 
(chronic treatment model) 

The streptozotocin-induced diabetic rats were divided 
into 5 groups of six in each. Group I: Normal control 
group received normal saline 20 mL/kg, p.o.; Group II: 
Diabetic untreated rats; Group III: Diabetic treated with 
standard glibenclamide (0.02 g /kg b.w/day, p.o.); 
Group IV: Diabetic treated P. glaucus (800 mg/kg/
day, p.o.); Group IV: Diabetic treated P. glaucus 
(600 mg/kg/day, p.o.); Group IV: Diabetic treated P. 
glaucus (400 mg/kg/day, p.o.) 

The treatment was continued for a period of 21 days by 
gastric intubation using oral gavage.  

Biochemical estimation  

Blood samples were collected from tail veins before the 
start of the treatment and on 0, 7th, 14th and 21th  days of 
the treatment and fasting blood glucose levels were 
estimated. All the five groups of rats were sacrificed on 
the 22th day after an overnight fast, by anesthetizing 
with ether and further by cardiac puncture blood were 
collected in test tube with anti-coagulant agents.  

Analytical procedure 

Blood glucose estimation was determined by glucose 
oxidase–peroxidase method using a standard kit 
obtained from Bio-Diagnostics Sdn. Bhd. Malaysia. The 
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biochemical analysis was done on serum after 
centrifugation of collected blood for both control and 
extract treated groups. All analyses were determined on 
using biochemistry analyzer (model BA-D200A). 

Statistical analysis 

Statistical analysis was performed as mean of variance 
± SEM (n = 5) followed by ANOVA test using Graph 
Pad Prism and for multiple comparison test among the 
groups, Bonferroni test was performed. A probability 
level of p<0.05 was accepted statistically. 

  

Results 

Effect on blood glucose in normal and diabetic rats 

The fasting blood glucose levels of diabetic untreated 
rats were significantly higher than those of normal 
untreated rats (Table I and Table II). The crude 
ethanolic extracts of P. glaucus produced a dose-
dependent glucose lowering effect in normal and 
diabetic rats, however the crude ethanolic extracts at a 
dose of 800 mg/kg produced significant  (p<0.01) fall in 

blood glucose level (4.2 ± 0.5 mmol/L), respectively in 
normal crude drug treated rats after 4 hours that 
became significant (3.7 ± 0.1; cp<0.001) after 6 hours 
when compared to normal group. In diabetic rat, the 
ethanolic extracts at same dosage of 800 mg/kg 
produced  reduction in blood glucose (14.4 ± 0.2; p< 
0.05) after 2 hours of  the treatment that became 
significant (p<0.001) after 4 hours when compared to 
untreated diabetic control group.  

Effect of P. glaucus and glibenclamide on blood glucose 
levels and lipid profiles in diabetic rats 

The effect of crude ethanolic extract treated  groups on 
blood glucose levels and lipid profiles are shown in 
Figure 1. After the administration of streptozotocin (0 
day), the fasting blood glucose levels of test rats 
increased significantly (p<0.001) compared to normal 
control. Seven days after crude extract treatment, the 
blood glucose level of the diabetic control and crude 
extract-treated Group I (400 mg/kg) and crude extract-
treated Group II (600 mg/kg) remained high, while that 
of crude extract-treated Group III at a dose of 800 mg/
kg reduced significantly(p<0.01) the blood glucose level 
of 13.9 ± 0.2 mmol/L, when compared to diabetic 

Table I 

Effect of P. glaucus on blood glucose level in normal rats  
Treatment Blood glucose level  

(mmol/L) 

0 hour 2 hours  4 hours  6 hours 

Normal    control 5.8 ± 0.1 5.6 ± 0.3 5.3 ± 0.5 5.2 ± 0.1 

Extract (400 mg/kg) 5.9 ± 0.2 5.3 ± 0.1 4.8 ± 0.2 4.6 ± 0.2 

Extract (600 mg/kg) 5.4 ± 0.1 4.9 ± 0.1 4.3 ± 0.4a 4.0 ± 0.9a 

Extract (800 mg/kg) 5.4 ± 0.2 4.9 ± 0.0 4.2 ± 0.5a 3.7 ± 0.1b 

Glibinclamide (20 mg/kg) 5.7 ± 0.1 4.9 ± 0.0 4.1 ± 0.5 3.6 ± 0.1 

Data are expressed as mean ± SEM; n = 5; ap<0.01, bp<0.001 significant as compared to normal control, statistical test employed was ANOVA fol-
lowed by Bonferroni test  

Table II 

Effect of P. glaucus on blood glucose in streptozotocin-induced rats  

Treatment Blood glucose level  

(mmol/L) 

0 hour 2 hours  4 hours  6 hours 

Diabetic control 15.8 ± 0.9 15.6 ± 0.3 15.3 ± 0.5 15.1 ± 0.1 

Extract (400 mg/kg) 15.9 ± 0.2 15.0 ± 0.1 14.4 ± 0.2a 13.9 ± 0.2b 

Extract (600 mg/kg) 15.4 ± 0.2 14.7 ± 0.9 14.1 ± 02b 12.7 ± 0.2c 

Extract (800 mg/kg) 15.4 ± 0.2 14.4 ± 0.2b 13.4 ± 0.0c 12.4 ± 0.2c 

Glibinclamide 20 mg/kg 15.7 ± 0.1 13.9 ± 0.2 13.0 ± 0.1 11.7 ± 0.0 

Data are expressed as mean ± SEM; n = 5; ap<0.05, bp<0.01,cp< 0.001 significant as compared to diabetic control, statistical test employed was ANO-
VA followed by Bonferroni test  
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control 15.7 ± 0.3 mmol/L. After 14 days, significant 
(p<0.01) (14.2 ± 0.3, 13.3 ± 0.4) reduction in blood 
glucose was found in crude drug treated 1 and crude 
drug treated 2 that became significant p<0.001 (13.5 ± 
0.1, 12.1 ± 0.1 mmol/L), whereas significant p<0.001 
(12.4 ± 0.2, 11.0 ± 0.1 mmol/L), reduction in blood 
glucose level was found in crude drug treated 3 (800 
mg/kg), that was sustained till the end of the study 
when compared to diabetic control group.  

Table III indicates the serum lipids levels of total 
cholesterol, triglycerides, low density lipoprotein, urea, 
creatinine and high density lipoproteinin normal and 
experimental streptozotocin-induced diabetic animals 
in each group. As presented in Table III, the diabetic 
untreated group had significant elevation of total 
triglyceride, cholesterol, low density lipoprotein, urea, 
creatinine and reduction in high density lipoprotein 
levels compared to normal control group. The diabetic 
group treated with crude ethanolic plant extract at a 
dose of 400 and 800 mg/kg produced significant 

reduction in the level of total cholesterol, Low density 
Lipoprotein, triglycerides and significant improvement 
in high density lipoprotein, while non-significant in 
urea and creatinine level when compared to diabetic 
untreated group. The diabetic group treated with crude 
extract at a dose of 800 mg/kg produced significant 
reduction in the level of total cholesterol, low density 
lipoprotein, triglycerides, urea, creatinine and 
significant improvement in high density lipoprotein 
level. 

 

Discussion 

The present study confirmed the scientific evidence for 
the safe use of ethanolic extract of P. glaucus against 
high blood glucose level and serum lipid profile in 
normal and streptozotocin-induced diabetic rats. This 
falls in blood glucose level might be due to the direct 
stimulation of the secretion of insulin that promotes 
uptake of glucose metabolism and restore the 
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Table III 

Effect of ethanolic extract of P. glaucus on serum lipid profiles in diabetic rats  

Serum  lipids profile Total Cho-
lesterol 

(mmol/L) 

Triglyceride 

(mmol/L) 

LDL 

(mmol/L) 

HDL 

(mmol/L) 

Urea 

(mmol/L) 

Creatinine 

(mmol/L) 

Diabetic group 7.1 ± 0.4 8.2 ± 0.3 4.6 ± 0.4 0.6 ±  0.1 3.3 ± 0.4 1.5 ± 0.0 

Normal group 1.5 ±  0.1 5.3 ± 0.2 2.3 ± 0.1 2.2 ± 0.0 1.8 ± 0.1 0.7 ± 0.01 

Diabetic + extract (400 mg/kg) 5.2 ± 0.2c 4.5 ± 0.4b 3.3 ± 0.3c 1.4 ± 0.2 3.1 ± 0.15 0.6 ± 0.05 

Diabetic + extract (600 mg/kg) 4.1 ± 0.1c 3.6 ± 0.1c 3.2 ± 0.2b 1.7 ± 0.2a 2.7 ± 0.0 0.4 ± 0.1a 

Diabetic + extract (800 mg/kg) 3.8 ± 0.2c 3.1 ± 0.4c 2.5 ± 0.3c 2.10 ± 0.1b 2.2 ± 0.0a 0.1 ± 0.0b 

Diabetic + Glibenclamide 2.9 ± 0.2 2.90 ± 0.7 2.20 ± 0.1 2.30 ± 0.2 2.18 ± 0.0 0.07 ± 0.0 

Data are expressed as mean ± SEM; n = 5; ap<0.05, bp<0.01, cp< 0.001 significant as compared to diabetic control, statistical test employed was ANO-
VA followed by Bonferroni test  

Figure 1: Effect of oral administration of ethanolic extract of Pericampylus glaucus and glibenclamide on plasma glucose level of 
streptozotocin-induced diabetic rats 

Data are expressed as mean ± SEM; n = 5; ap<0.001 significant as compared to diabetic control, statistical test employed was ANOVA followed bmy 
Bonferroni test 
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remaining beta cells (Ali et al., 1993). An increase in the 
lipid content of serum was found in streptozotocin-
induced diabetic rats. The crude ethanolic extract pro-
duced a dose-dependent reduction in total cholesterol, 
triglyceride, low density lipoprotein- cholesterol levels, 
creatinine and increase in high density lipoprotein 
value. However, the crude plant extract of P. glaucus at 
a dose of 800 mg/kg produced significant reduction in 
total cholesterol, triglyceride, low density lipoprotein, 
urea, creatinine increased in high density lipoprotein 
levels in treated diabetic rats compared to untreated 
diabetic rats which will definitely reduce the 
complications associated with diabetes. The increased 
level of the total serum cholesterol, triglyceride, low 
density lipoprotein levels and decreased in high density 
lipoprotein level in the streptozotocin-induced diabetic 
animals might be due to over production of low density 
lipoprotein by the liver due to the stimulation of hepatic 
triglyceride synthesis, increased influx of free fatty 
acids from peripheral accumulation (Adiels et al., 2008). 
In untreated diabetic rats significantly increased 
(cp<0.001) in blood cholesterol, urea, triglyceride, 
creatinine and low density lipoprotein were observed. 
Changes in lipid profiles might be due sensitivity of 
hormone lipase action, that  promotes break down of 
lipids and result increase in free fatty acids level, which 
is subsequently catabolized to acetyl CoA (Edet et al., 
2015). The lowering of plasma total cholesterol, 
triglyceride and low density lipoprotein-cholesterol 
levels and significant increase in high density 
lipoprotein-cholesterol level in the treated animals 
clearly confirmed  the presence of hypolipidemic agents 
in the extracts of P. glaucus and standard drug 
gibenclamide compared to untreated diabetic rats could 
be inactiva-ting HMG-CoA reductase. The presence of 
secondary metabolites such as polyphenols, alkaloids, 
flavonoid, tannins and terpenoidin P. glaucus extract 
may contri-bute in protecting the ß cells of pancreas 
and thus producing hypoglycemic and hypolipidemic 
activity (Juárez-Rojop et al., 2014). The ability of the 
extracts to manage hyperlipidemia is a potential 
beneficial effect on cardiovascular risk factors which is 
a major cause of death in diabetes mellitus (Amaechi et 
al., 2015). This might be due to insulin secretagogue 
action by crude extract P. glaucus, preventing the renal 
damage in streptozotocin-induced diabetic rats.  

 

Conclusion 

Current investigation justifies the traditional use of P. 
glaucus Lam Merr in lowering of blood glucose level and 
lipid profiles. 
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