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Objective: To investigate the oral antihyperglycemic effect of aqueous leaf extract of Coccinia
grandis (L.) (Cucurbitaceae) along with toxicological effects in alloxan induced diabetic and
healthy Wistar rats.
Methods: A single graded dose of aqueous leaf extract of Coccinia grandis (0.25-2.00 g/kg) was
administered orally to alloxan induced (150 mg/kg, i.p.) diabetic Wistar rats (n=6). In acute toxicity
assessment, Wistar rats were administered the extract at the same dose range and observed for
three days. Sub-chronic toxicity was evaluated by daily administration of the extract for 30 d
at the dose which showed the optimum antihyperglycemic effect. Signs of toxicity, body weight
of animals, consumption of food and water were monitored during the study period. The effects
of the extract on biochemical (lipid parameters and activities of liver enzymes), hematological
parameters (full blood count) and histopathological effects in organs were assessed at the end of
the study.
Results: The optimum effective dose on glucose tolerance for Coccinia grandis leaf extract
was found to be 0.75 g/kg in diabetic rats. The extract neither produced significant changes
in consumption of food, intake of water, relative weight of organs nor affected biochemical,
hematological and histopathological parameters (P<0.05).
Conclusions: The extract at a dose of 0.75 g/kg was found to be toxicologically safe as a potential
antihyperglycemic agent in Wistar rats.

Comments
R esults of this study confirms the

antidiabetic properties of C. grandis
reported by previous investigators in
other rat ad human models. However,
no previous studies have been
carried out to evaluate in depth, the
toxicological potential of this plant.
H ence the toxicity study carried
out using alloxan diabetic rats is of
value and the results demonstrates
that the plant can be used safely
in the management of diabetes.
Methodologies used and interpretation
of results are satisfactory.
Details on Page 465
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1. Introduction
Medicinal plants have long been considered as valuable
sources of medicine for treating variety of diseases and
ailments. The increase in the indiscriminate use of plant
extracts is further aggravated by the belief that plants are
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safe simply because they are natural in origin. However, the
consumption of medicinal plants as conventional medications
or/and as curatives may cause adverse toxicological effects
to human health[1]. Therefore a proper scientific evaluation
of medicinal plants with pertinent emphasis on toxicological
paradigms is imperative while assessing the efficacy. Further,
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toxicological data from animal studies will be crucial in judging
the safety of medicinal plants if they are found to have sufficient
potential for development into pharmacological products.
Coccinia grandis (Linn.) Voigt (Cucurbitaceae) (Coccinia
grandis) is an edible perennial climber distributed in tropical
Asia, commonly found in Sri Lanka, India and Pakistan.
Every part of this plant is valuable in medicine and various
decoctions have been prepared in Sri Lankan indigenous
system of medicine for the treatment of various skin diseases,
diabetes mellitus, urinary tract infections, bronchitis, itchy
skin eruptions and ulcers[2,3]. Further, leaves extract of C.
grandis is widely used for the treatment of diabetes mellitus
by Ayurvedic physicians in Sri Lanka[4]. The leaves extract
of C. grandis has been evaluated for in vivo hepatoprotect
activity[5], antimicrobial[6], antioxidative[7], anti-inflammatory[7],
and antihyperglycemic activities[8] . A mong these, the
antihyperglycemic effect is pronounced. However, there is
limited scientific data available on the efficacy of glucose
tolerance of the aqueous leaf extract of C. grandis or its
toxicological effects (by assessment of effects on biochemical,
hematological and histopathological parameters). Therefore
the aim of the present study was to determine the effect of leaf
extract of C. grandis on glucose tolerance in alloxan induced
diabetic rats and also evaluate toxicological effects of the
extract in male Wistar rats, identifying a toxicologically safe
dose for the development of novel antidiabetic agents.
2. Materials and methods
2.1. Chemicals
D-glucose, glibenclamide and alloxan monohydrate were
purchased from Sigma-Aldrich Company (St. Louis, MO, USA).
Chemicals were of analytical grade and used without any
purification. A UV visible spectrophotometer (Gallenkamp PLC,
UK) and an automated hematological analyzer (Sysmax KH21,
Japan) were used for spectrophotometric and hematological
measurements respectively.

2.2. Plant material
Leaves of C. grandis were collected during May-June 2011
from the southern region of Sri Lanka. Botanical identity was
determined by the descriptions given by Jayaweera[2], and
authenticated by Dr. A. Attanayake, Taxonomist, National
Herbarium, Royal Botanical Gardens, Peradeniya, Sri Lanka
and a voucher specimen was preserved at the Department of
Biochemistry, Faculty of Medicine, University of Ruhuna, Sri
Lanka (Attanayake/2011/ 03).

2.3. Preparation of the aqueous plant extract
The leaves were cut into small pieces, dried at 40 °C until a
constant weight was reached and coarsely ground. Powdered
plant material (50.00 g) was dissolved in 400.0 mL of distilled
water and refluxed for 4 h. The mixture was strained through
cheese-cloth and the final volume was adjusted to 50.0 mL.
A single dose of 0.25, 0.50, 0.75, 1.00, 1.25, and 2.00 g/kg was
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administered orally to diabetic and healthy rats in screening
for the efficacy of glucose tolerance and in acute toxicity
study respectively. The optimum effective dose was selected
and administered orally to healthy Wistar rats in subchronic toxicity study.
2.4. Animals
Healthy adult male rats of Wistar strain (200依25) g body
weight were used to carry out experiments. They were
housed in standard environmental conditions at the animal
house of Faculty of Medicine, University of Ruhuna, Sri
L anka at a condition of temperature ( 25 依2 ) °C , relative
humidity 55%-65% and (12依1) h light/dark cycle. Rats were
fed with standard diet (MRI rat formulae, Sri Lanka) with free
access to water before and during the experiment. The rats
were randomized devided into various groups and allowed
to acclimatize for a period of seven days under standard
environmental conditions before the commencement of the
experiment. The animals described as fasting were deprived
of food for 12 h. A ll protocols used in this study were
approved by the Ethics Committee of Faculty of Medicine,
U niversity of R uhuna, S ri L anka guided by the CIOMS
international guiding principles of biomedical research
involving animals.

2.5. Development of the diabetic rat model
Alloxan monohydrate dissolved in sterile saline at a dose
of 150 mg/kg was administered intraperitonially to rats
fasted for 16 h. The rats were maintained on 5% D-glucose
solution for the next 24 h. Rats were allowed to stabilize for
three days and blood samples were drawn from tail vein on
the third day to determine the blood glucose concentration
to confirm the development of diabetes mellitus. Rats with
fasting blood glucose value of 9.70 mmol/L (equal to fasting
serum glucose concentration of 11.0 mmol/L) or above were
considered as hyperglycemic and used for experiments[9].

2.6. Screening for efficacy and dose response in alloxan
induced diabetic rats
The first and second group untreated healthy and diabetic
rats (n=6/group) received distilled water. Group three to
eight consisted of six sub groups (a-f) of alloxan induced
diabetic rats (n=6/group) that received a dose of 0.25, 0.50,
0.75, 1.00, 1.25 and 2.00 g/kg of the extract of C. grandis
respectively, orally. T he ninth group ( n= 6 /group ) was
administered glibenclamide (0.50 mg/kg) which served as the
positive control. The rats were given an oral dose of glucose
(3.00 g/kg) 30 min after the administration of the plant drug.
Blood samples were collected just prior to administration of
extract/drug 0, 1, 2, 3 and 4 h subsequently. Blood glucose
concentration was measured immediately by the glucoseoxidase method using glucose assay kit based on the Trinder
reaction[10]. The acute effect was evaluated over a 4 h period
using area under the oral glucose tolerance curve[11]. The
optimum effective dose of C. grandis extract in diabetic rats
was determined.
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2.7. Acute toxicity study
Acute toxicity testing was performed for plant extracts
following the Organization for Economic Cooperation and
Development (OECD) guideline 425, fixed dose procedure. Six
groups containing healthy male rats (n=6/group) received
aqueous extract of C. grandis at doses of 0.25, 0.50, 0.75, 1.00,
1.25, and 2.00 g/kg orally while the untreated healthy control
group received distilled water. Animals were observed
individually after dosing once during the first 30 min,
periodically during the first 24 h and thereafter for two days.
Behavioral changes (restlessness, dullness, agitation) and signs
of toxicity were observed.

2.8. Sub-chronic toxicity study
Rats were randomly allotted to two groups (n=6/group). The

first group served as the untreated healthy control group
received distilled water daily. The rats in the second group
received the aqueous leaf of extract of C. grandis at the
optimum effective dose (0.75 g/kg; which was determined under
screening for efficacy), daily for 30 d. The body weight of each
rat was assessed before the commencement of dosing, during
the experimental period at weekly intervals and on the day of
sacrifice. The amount of food, water consumed were measured
daily from the quantity of food, water supplied and the amount
remaining after 24 h.
The fasted (12 h) animals were sacrificed on the 30th day of the
experiment. Blood samples were collected via cardiac puncture
into clean dry centrifuge tubes and ethylenediaminetetraacetic
acid (EDTA) bottles for serum biochemical and hematological
analysis respectively. The heart, lung, small intestine, liver,
spleen, pancreas and kidney were carefully isolated for relative
organ weight assessment and fixed in buffered formalin for
histopathological examination. The relative organ weight (ROW)
of heart, lung, small intestine, liver, spleen, pancreas and
kidney of each animal was calculated as follows.
Absolute organ weight (g)
ROW=
伊100%
Body weight of Wistar rat on the day of sacrifice (g)
2.9. Biochemical assessment
Serum concentrations of fasting glucose[10], total cholesterol,
high density lipoprotein cholesterol and triglyceride[12] were
estimated using enzyme assay kits (Prodia Int. Germany).
Serum activities of ALP; alkaline phosphatase, alanine
aminotransferase; alanine aminotransferase and aspartate
aminotransferase; aspartate aminotransferase were estimated
to assess the effects on liver using colorimetric enzyme assay

kits (Stanbio, USA)[13]. Serum concentration of total protein was
determined by the method of Lowry et al[14].
2.10. Hematological assessment
Hematological analysis was performed using a hematological
analyzer. Total hemoglobin, hematocrit, total red blood
corpuscles, platelet count, red cell indices including packed
cell volume, mean corpuscular volume, mean corpuscular
hemoglobin, mean corpuscular hemoglobin concentration, total
white blood corpuscles, percentage of neutrophils, lymphocytes,
eosinophils and monocytes of blood samples were recorded.

2.11. Histopathological assessment
The heart, lung, small intestine, liver, spleen, pancreas and
kidney were fixed in 10% formalin in labeled bottles. Tissues
were processed routinely and embedded in paraffin wax.
Sections were stained with haematoxylin and eosin for light
microscopic examination of histopathological changes.

2.12. Statistical analysis
Results were expressed as Mean依SEM. The dose response
and toxicological data were analyzed by ANOVA followed by
Dunnett multiple comparison test and two sample t-test using
the Minitab statistical software respectively. Results were
considered to be significant at P<0.05.

3. Results
3.1. Screening for efficacy and dose response in diabetic rats
The mean total area under the curve values of C. grandis
extract treated diabetic rats for the six doses ranging from 0.25
to 2.00 g/kg are shown in Table 1. The extract showed a dosedependent improvement on glucose tolerance in diabetic
rats. The total area under the curve during the 4 h period was
significantly increased (P<0.05) in alloxan induced diabetic rats
as compared to healthy rats [(70.36依6.58) mmol h/L vs. (25.88依
1.46) mmol h/L]. The extract of C. grandis showed the optimum
effectiveness at the dose of 0.75 g/kg in diabetic rats (47.96依1.94
mmol h/L, improvement of 32 %). Glibenclamide treated diabetic
rats demonstrated an improvement of 39% on glucose tolerance
in diabetic rats. Further the C. grandis treated diabetic rats
showed a statistically significant percentage improvement at
0.75 (optimum effective dose), 1.00, 1.25 and 2.00 g/kg (P<0.05).
As shown in Table 2, C. grandis treated diabetic rats showed the
highest percentage reduction in glucose concentration of 39% (3

Table 1
Total area under the oral glucose tolerance curve values of test rats (mmol/L h).
Experimental group
Healthy untreated
Diabetic untreated

C. grandis (0.75 g/kg)
Glibenclamide (0.50 mg/kg)

0

25.88依1.46
70.36依6.58
42.72依1.84

a

Dose (mg/kg)

0.25

0.50

70.11依1.75

70.19依2.12

0.75

1.00

47.96依1.94

a

1.25

47.32依1.48

a

2.00

47.16依1.36

a

6.74依1.39

a

The values are expressed as mean依SEM (n=6/group). : Statistically different from diabetic control rats at P<0.05 (ANOVA followed by Dunnett’s test).
a
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Table 2
Blood glucose concentration at the optimum effective dose of C. grandis extract in diabetic rats.
Treatment

FBG (0 h)

Healthy untreated

4.92依0.78

Diabetic untreated

14.52依1.05

C. grandis (0.75 g/kg)
Glibenclamide (0.50 mg/kg)

14.69依0.62

Blood glucose concentration (mmol/L)

1h

2h

8.13依0.99

6.51依0.67

22.34依1.38

16.70依0.73

15.50依0.85

10.35依0.97

a

14.13依1.16

15.00依0.60

4h

5.71依0.12

16.25依1.03

15.64依0.77

8.14依0.60

7.83依0.63

9.96依0.72

a

9.60依0.93

a

8.60依1.06

a

3h

5.92依1.02

a

a

a

a

The values are expressed as mean依SEM (n=6/group). FBG: Fasting blood glucose. : Statistically significant from untreated diabetic rats at P<0.05 (ANOVA followed

by Dunnett’s test).

h) at the optimum effective dose.
3.2. Acute toxicity study
There was no mortality or morbidity observed in rats through
three day period following single oral administration at all
selected doses of the extract of C. grandis. The animals did not
show any changes in general appearance during the three day
period. Morphological characteristics (fur, skin, eyes and nose)
appeared normal. No tremors, convulsion, salivation, diarrhoea,
lethargy or unusual behavior were observed.

3.3. Sub-chronic toxicity study
There was no significant difference (P<0.05) in body weights
of animals (Figure 1), consumption of water and food between
two groups (Figure 2 and Figure 3). The oral ingestion of the
extract of C. grandis over 30 d caused no significant changes
(P<0.05) in relative weight of the organs, i.e. heart, lung,

a

small intestine, liver, spleen, pancreas and kidney in treated
rats as compared to the control rats (Figure 4). The results of
biochemical and hematological analysis are shown in Table
3. There was no statistical difference in the parameters listed
in plant treated rats compared to the control (P<0.05). In the
histopathological assessment (Figure 5), very few scattered
occasional lymphocytes and congested blood vessels with no
edema were shown in the heart tissue of plant treated rats.
Further very few peribronchial lymphocytic infiltrates, mild
congestion with no edema were noted in the lung tissue of
treated rats. The histopathological assessment of liver revealed
few lymphocytic infiltrates around the central vein, in the portal
tract and in the parenchyma in both control and plant treated
rats. The histopathological examination of the tissues of kidney,
small intestine, spleen and pancreas showed no changes in
cellular architecture in treated rats. The histopathological study
revealed no treatment-related cellular changes in vital organs
in treated rats at light microscopy. Further the findings were
generally consistent with the expected pattern for Wistar rats of

240
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Water intake (mL/day)

Body weight (g)

220

Untreated healthy rats
C. grandis treated rats

200

190
0

1
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4

Experimental period (days)

Food intake (g/day)

Figure 1. Effect of the C. grandis extract at dose of 0.75 g/kg on mean body
weights of rats for 30 d.
Each column represents the mean依SEM (n=6). The two sample t-test at α=
0.05 showed no statistical difference between mean body weight in treated rats
compared to untreated rats.
25
20
15

Untreated healthy rats

10

C. grandis treated rats

5
0

1

7

14

21

Experimental period (days)

28

Figure 3. E ffect of the C. grandis extract at the dose of 0 . 75 g/kg on
consumption of food in rats for 30 d.
Each column represents the mean依SEM (n=6). The two sample t-test at α=
0.05 showed no statistical difference between mean water intake in treated rats
compared to untreated healthy rats.

Untreated healthy rats
C. grandis treated rats
1

7

14

21

28

Experimental period (days)

Figure 2. E ffect of the C. grandis extract at the dose of 0 . 75 g/kg on
consumption of water in rats for 30 d.
Each column represents the mean依SEM (n=6). The two sample t-test at α=
0.05 showed no statistical difference between mean food intake in treated rats
compared to untreated healthy rats.

Relative organ weight (g/day)

180

40
35
30
25
20
15
10
5
0

Untreated healthy rats
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Figure 4. Effect of the Coccinia grandis extract at the dose of 0.75g/kg on
relative weight of organs in rats for 30 d.
Each column represents the mean依SEM (n=6). The two sample t-test at α=
0.05 showed no statistical difference between mean relative weight of organs in
treated rats compared to untreated healthy rats.
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Figure 5. Photomicrographs (x 400) of heart, lung, small intestine, liver, spleen, pancreas and kidney histopathology from representative rats of untreated healthy
rats ; a, c, e, g, i, k, m: C. grandis treated rats received (0.75g/kg); b, d, f, h, j, i, n: Control group rats.

the particular age.

Table 3
Effect of the C. grandis extract on biochemical and hematological parameters
in healthy Wistar rats.
Parameters

Fasting blood glucose(mmol/L)
Total cholesterol (mmol/L)
HDL cholesterol (mmol/L)
LDL cholesterol (mmol/L)

Triglyceraldehyde (mmol/L)
Alkaline phosphatase(U/L)

Alanine aminotransferase (U/L)

Aspartate aminotransferase(U/L)
Total protein (g/L)

Total hemoglobin (g/dL)

Red blood corpuscles (10 /mm )
6

3

Platelet count(10 /mm )
3

3

Pack cell volume (%)

Mean corpuscular volume (fL)

Mean corpuscular hemoglobin (pg)

Mean corpuscular hemoglobin concentration (g/dL)
White blood corpuscles (10 /mm )
3

Neutrophils (%)

Lymphocytes (%)
Eosinophils (%)
Monocytes (%)

3

Untreated
healthy rats
93.66依1.74
3.70依0.18
1.39依0.02
1.86依0.10
0.99依0.02
61.48依1.50
12.39依0.79
44.21依1.75
70.54依3.70
15.25依0.80
8.27依1.31
1 096.33依93.87
47.95依2.38
61.45依1.28
19.53依0.60
31.77依0.90
4.82依1.60
42.00依2.77
55.5依7.73
1.80依0.40
0.70依0.00

C. grandis
treated rats
95.23依1.09
3.70依0.11
1.42依0.04
1.82依0.12
0.98依0.01
62.40依1.46
11.00依0.89
42.77依2.54
69.85依1.90
14.8依0.43
7.93依0.33
945.00依61.23
48.94依2.07
61.76依2.47
18.68依0.77
30.26依0.65
5.68依1.09
40.70依3.36
57.40依5.13
1.20依0.45
0.70依0.00

Each value represents the mean依SEM (n=6). The two sample t-test at α=0.05

showed no statistically difference between the parameters studied in treated
healthy rats compared to untreated healthy rats.

4. Discussion
In the present study, the efficacy and dose response of leaf
extract of C. grandis on glucose tolerance in diabetic rats, the
acute and sub-chronic toxicological effects of the extract were
investigated in Wistar rats.
Based on historical evidence, oral administration is the most
convenient and commonly used route when screening for

efficacy and toxicological effects in laboratory animals[15]. The
rate of absorption might be slow, but this method costs less and
is painless to animals. Further, the same route was used for
the administration of herbal remedies as aqueous extracts to
patients by physicians since time immemorial[16].
Alloxan was frequently used to develop a diabetic rat model
and also to investigate antihyperglycemic effects of plant
extracts[17]. Alloxan monohydrate, a highly cytotoxic agent of
pancreatic beta cells in islets, induces diabetes by destruction
of the β-cells that causes reduction in insulin release[18].
This effect was demonstrated in the present study through the
elevation of fasting blood glucose concentration in alloxan
induced diabetic rats as compared to healthy rats.
The glucose tolerance test has been widely accepted as an
initial screening tool for assessment of antihyperglycemic
effects of medicinal plant extracts in animal models[19]. It is
a simple test used to determine the capacity of substances to
interfere with glucose homeostasis but it does not give any
indication on their mechanism of action. The extent of reduction
in blood glucose concentration/improvement on glucose
tolerance with the treatment over a period of 4 h was evaluated
using the total area under oral glucose tolerance curve. Low
total area under the curve reflects high efficacy or improvement
in glucose tolerance of the extract. Diabetic rats treated with
glibenclamide showed a significant reduction in the total area
under the curve and blood glucose concentration in oral glucose
tolerance test. The blood glucose concentration in plant treated
rats was increased in the first hour after ingestion of glucose
load, and reduced within succeeding hours as compared to
the glibenclamide. However, the reduction in blood glucose
concentration in plant extract treated rats was lesser than that of
glibenclamide treated rats.
Acute toxicity study was conducted with a range of six
doses of 0.25-2.00 g/kg including the optimum effective dose
of C. grandis (0.75 g/kg). The human therapeutic dose was
extrapolated to compute the range of doses according to the
standard guidelines[20]. The acute toxicity study indicated
that treatment of C. grandis with selected doses was well
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tolerated by all test animals, suggesting its safety for further
investigations.
The dose of 0.75 g/kg was chosen for the sub-chronic
toxicological evaluation because it is the optimum effective
dose which shows the antihyperglycemic activity in diabetic
rats. Generally, body weight gain and relative weight of organs
are simple and sensitive indices of toxicity after exposure
to potentially toxic substances[21]. In the present study, the
aqueous leaf extract of C. grandis did not significantly alter
body or relative weight of organs in treated rats as compared to
untreated rats, which suggested that the extract did not hinder
the growth of Wistar rats. Furthermore, the determination of
food intake and water consumption is important in the study of
safety of a natural product for a therapeutic purpose, as proper
intake of nutrients is essential to maintain the physiological
state of the animal and to accomplish the proper response to
plant extracts tested[22]. In this study, the consumption of food
and water were not altered, suggesting that it does not induce or
suppress appetite.
The assessment of hematological parameters can be used
to determine the extent of deleterious effects of foreign
compounds including plant extracts on the blood constituents
of an animal. The hematopoietic system is very sensitive to
toxic compounds and serves as an important index of the
physiological and pathological status[23]. Such toxicity testing is
relevant for changes in the hematological system which has a
higher predictive value for human toxicity, when extrapolated
from animal studies. Sub-chronic exposure of Wistar rats to
the leaf extract of C. grandis produced small and transient
changes in some hematological parameters as white blood
corpuscles, neutrophils and lymphocytes, however the values
were statistically not significant at P<0.05.
The histopathological assessment is the gold standard for
evaluating treatment related pathological changes in tissues[15].
In the present study, histopathological evaluation of repeated
dose administration of plant extract indicated that the extract
did not adversely affect heart, lung, small intestine, liver,
pancreas and kidney of rats, thus corroborating the results
of biochemical analysis. Even though there were minor
alterations in the percentage of neutrophils and lymphocytes,
the histopathological assessment of spleen did not exhibit any
abnormalities in rats treated with the extract implying no effect
of this plant on hematopoiesis and immunologic functions.
Ordinarily, liver cell damage is characterized by a rise
in serum enzymes like aspartate aminotransferase, alanine
aminotransferase, alkaline phosphatase, etc. The absences of
significant increases in alanine aminotransferase and aspartate
aminotransferase observed in this study strongly suggested
that the long term administration of C. grandis did not alter the
hepatocytes and consequently the metabolism in rats. Liver
controls glucose synthesis and generates free glucose from
hepatic glycogen stores. The absence of any effects on fasting
serum glucose concentration and all the serum lipid parameters
investigated in this study suggested that lipid and carbohydrate
metabolism in the animals were not altered.
The highest overall concordance of toxicity in animals
with humans is with hematological, gastrointestinal and
cardiovascular adverse effects[24], while certain adverse effects
in humans, especially hypersensitivity and idiosyncratic
reactions, are poorly correlated with toxicity observed in
animals[25]. However, the effects on cardiovascular, central
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nervous and respiratory systems and effects on fertility,
terratogenecity were not assessed during the study and these
should be evaluated prior to human exposure. Furthermore,
it is quite difficult to ascertain certain adverse effects in
animals, such as headache, abdominal pain, dizziness and
visual disturbances, which can be considered as limitations
of the present study. In addition, interspecies differences in
the pharmacokinetic parameters make it difficult to translate
some adverse effects from animals to humans. The activity of
aspartate aminotransferase is slightly deviated from human
normal values, however the values are in accordance with the
published experimental data by other authors[26]. Studies are in
progress to elucidate mechanisms of antidiabetic activity using
the optimum effective and safe dose of the leaf extract of C.
grandis.
In conclusion, the aqueous leaf extract of C. grandis at a
dose of 0.75 g/kg possessed the optimum effectiveness in
antihyperglycemic activity in alloxan induced diabetic Wistar
rats. The acute toxicity study suggested that aqueous leaf extract
of C. grandis is safe in healthy Wistar rats up to a dose of 2.00
g/kg. The oral administration of the C. grandis at a dose of
0.75 g/kg to rats for 30 d was not associated with adverse effects
reflected in the general condition, growth, body and relative
weight of organs, clinical biochemical values, hematology and
did not result in histopathological abnormalities. Further the
extract at a dose of 0.75 g/kg was found to be toxicologically safe
as a potential antihyperglycemic agent.
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Comments
Background
C. grandis has been used in the traditional medical
practice of Sri Lanka for many years and it has been reported
to have significant antidiabetic potential. However, its toxic
potential has not been investigated in depth. Since the value
of any drug depends on its non-toxicity, this study will be
of importance in evaluating how safe C. grandis containing
medications are.
Research frontiers
The research findings while confirming the ability of
C. grandis to mediate beneficial effects in diabetic rats,
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demonstrates that extract of this plant is fairly safe to use at
a dose equivalent to the normal human dose to treat diabetic
patients.

Innovations & breakthroughs
In Sri Lankan indigenous system of medicine, C. grandis
preparations are being used for the treatment of various
skin diseases, diabetes mellitus, urinary tract infections,
bronchitis, itchy skin eruptions and ulcers. The present
study demonstrates that an extract of this plant is safe to use
in diabetic rats.
Applications
Findings of the toxicity study indicates that C. grandis
extract may have the potential to be used in the future for
development of an antidiabetic drug with little toxic side
effects, for management of human diabetic patients.

Peer review
Results of this study confirms the antidiabetic properties
of C. grandis reported by previous investigators in other rat
ad human models. However, no previous studies have been
carried out to evaluate in depth, the toxicological potential
of this plant. Hence the toxicity study carried out using
alloxan diabetic rats is of value and the results demonstrates
that the plant can be used safely in the management of
diabetes. Methodologies used and interpretation of results
are satisfactory.
References
[1] Jordan SA, Cunningham DG, Marles RJ. Assessment of herbal
medicinal products: challenges, and opportunities to increase the
knowledge base for safety assessment. Toxicol Appl Pharmacol
2010; 243(2): 198-216.
[2] Jayaweera DMA. Medicinal plants used in Ceylon. Sri Lanka:
National Science Foundation; 1982, p.165.
[3] Krishnakumari S, Bhuvaneswari P, Rajeswari P. Ameliorative
potential of Coccinia grandis extract on serum and liver marker
enzymes and lipid profile in streptozotocin induced diabetic rats.
Anc Sci Life 2011; 31(1): 26-30.
[4] Ediriweera ERHSS, Rathnasooriya WD. A review of herbs used
in diabetes mellitus by Sri Lankan Ayurvedic and traditional
physicians. Ayu 2009; 30: 373-391.
[5] K undu M , M azumder R , K ushwaha MD . E valuation of
hepatoprotective activity of ethanol extract of Coccinia grandis
(L.) Voigt. leaves on experimental rats by acute and chronic
models. Orient Pharm Exp Med 2012; 12: 93-97.
[6] Satheesh LS, Murugan K. Antimicrobial activity of protease
inhibitor from leaves of Coccinia grandis (L.) Voigt. Indian J Exp
Biol 2011; 49: 366-374.
[7] Ashwini M, Lather N, Bole S, Vedamutrhy AB, Balu S. In vitro
antioxidant and antiinflammatory activity of Coccinia grandis. Int
J Pharm Pharm Sci 2012; 4(3): 239-242.
[8] Munasinghe MAAK, Abeysena C, Yaddehige IS, Vidanapathirana
T, Piyumal KPB. Blood sugar lowering effect of Coccinia grandis
( L . ) J . V oigt: P ath for a new drug for diabetes mellitus. Exp
Diabetes Res 2011; doi: 10.1155/2011/978762.
[9] V asconcelos CF , M aranh ã o HM , B atista TM , C arneiro EM ,
Ferreira F, Costa J, et al. Hypoglycemic activity and molecular

mechanisms of Caesalpinia ferrea M artius bark extract on
streptozotocin-induced diabetes in Wistar rats. J Ethnopharmacol
2011; 37: 1533-1541.
[10] Ramírez-Espinosa JJ, García-Jiménez S, Rios MY, Medina-Franco
JL, López-Vallejo F, Webster SP, et al. Antihyperglycemic and
sub-chronic antidiabetic actions of morolic and moronic acids,
in vitro and in silico inhibition of 11β-HSD 1. Phytomedicine 2013;
20(7): 571-576.
[11] Jin CB, Hamid M, Ismail A, Pei CP. The potential of cocoa extract
as a hypoglycemic agent. J Trop Med Plants 2012; 13(2): 193-197.
[12] Das S, Barman S. Antidiabetic and antihyperlipidemic effects
of ethanolic extract of leaves of Punica granatum in alloxaninduced non-insulin-dependent diabetes mellitus albino rats.
Indian J Pharmacol 2012; 44(2): 219-224.
[13] M arzouk M , S oliman AM , O mar TY . H ypoglycemic and
antioxidative effects of fenugreek and termis seeds powder in
streptozotocin-diabetic rats. Eur Rev Med Pharmacol Sci 2013;
17(4): 559-565.
[14] L owry H , R osenbrough NJ , F arr AL , R andal RJ . P rotein
measurement with Folin phenol reagent. J Biol Chem 1951; 193(1):
265-275.
[15] Jothy SL, Zakaria Z, Chen Y, Lau YL, Latha LY, Sasidharan S.
Acute oral toxicity of methanolic seed extract of Cassia fistula in
mice. Molecules 2011; 16(6): 5268-5282.
[16] Rajeh MA, Kwan YP, Zakaria Z, Latha LY, Jothy SL, Sasidharan
S. Acute toxicity impacts of Euphorbia hirta extract on behavior,
organs body weight index and histopathology of organs of the
mice and Artemia salina. Pharmacognosy Res 2012; 4(3): 170-177.
[17] Etuk EU. Animal models for studying diabetes mellitus. Agr Biol
J N Am 2010; 1(2): 130-134.
[18] Frode TS, Medeiros YS. Animal models to test drugs with potential
antidiabetic activity. J Ethnopharmacol 2008; 115: 173-183.
[19] Herrera C, García-Barrantes PM, Binns F, Vargas M, Poveda
L , B adilla S . H ypoglycemic and antihyperglycemic effect
of Witheringia solanacea in normal and alloxan-induced
hyperglycemic rats. J Ethnopharmacol 2011; 133: 907-910.
[20] D hawan BN , S rimal RC . A cute toxicity and gross effects.
Laboratory manual for pharmacological evaluation of natural
products. I ndia: U nited N ations I ndustrial D evelopment
Organization and International Center for Science and High
Technology; 1997, p. 17-20.
[21] Chindo BA, Anuka JA, Gamaniel KS. Toxicity screenings of Ficus
platyphylla stem bark in rats. Pharmacologia 2012; 3(10): 499-505.
[22] Steven KR, Mylecrdfaine L. Issues in chronic toxicology. In:
Hayes AW, editor. Principles and methods of toxicology. New
York: Ravan Press; 1994.
[23] Kulkarni YA, Veeranjaneyulu A. Toxicological evaluation of the
methanol extract of Gmelina arborea Roxb. bark in mice and rats.
Toxicol Int 2012; 19(2): 125-131.
[24] Chandra P, Sachan N, Kishore K, Ghosh AK. Acute, sub-chronic
oral toxicity studies and evaluation of antiulcer activity of Sooktyn
in experimental animals. J Adv Pharm Technol Res 2012: 3(2):
117-123.
[25] Gautam MK, Singh A, Rao CV, Goel RK. Toxicological evaluation
of Murraya paniculata (L.) leaves extract on rodents. Am J
Pharmacol Toxicol 2012; 7(2): 62-67.
[26] Abeywickrama KRW, Ratnasooriya WD, Amarakoon AMT. Oral
hypoglycemic, antihyperglycemic and antidiabetic activities of
Sri Lankan Broken Orange Pekoe Fannings (BOPF) grade black
tea (Camellia sinensis L.) in rats. J Ethnopharmacol 2011; 135:
278-286.

