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Abstract
Ficus nervosa Heyne ex Roth (Moraceae) is used in Chinese traditional medicines for treating inflammation, cancer
and pain .including diabetes mellitus. The anti-diabetic effects of the petroleum ether extracts of the Ficus nervosa (PEFN) on
alloxan-induced diabetes were evaluated on albino wistar rats. After oral administration of each PEFN singly or repeatedly to
alloxan-induced diabetic rats, the blood glucose, total cholesterol (TC) and triglyceride (TG) levels were assayed. The blood
glucose levels after a single oral administration of the petroleum ether extract significantly reduced (p <0.01) in a timedependent manner. Repeated oral administration of the ethanolic extract also effectively reduced the blood glucose in diabetic
rats. (p < 0.01). PEFN (200 & 400 mg/kg) treated groups showed significant reduction (p < 0.01) in the serum levels of Total
cholesterol and Triglycerides. The results suggested that the ethanolic extract of Ficus nervosa possesses a potential
hypoglycaemic effect with potential hypolipidemic effect.
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INTRODUCTION
Diabetes mellitus is a clinical syndrome
characterized by inappropriate hyperglycemia caused by a
relative or absolute deficiency of insulin or by a resistance
to the action of insulin at the cellular level [1]. This
disorder occur worldwide and its occurrence is increasing
quickly in most of the countries [2]. Unfortunately, after the
introduction of sulfonylurea and metformin about 50 years
back no major lead has been obtained in this direction of
finding a proper drug for diabetes1. This may be fulfilled by
treating Diabetes mellitus with traditional medicine using
as antidiabetic agents from medicinal plants.
Ficus nervosa Heyne ex Roth belongs to the family
Moraceae. It is a medium sized evergreen tree in evergreen
forests up to 400-1600 m. Aerial roots are absent; leaves
are coriacuous, glabrous on both sides, oblanceolate to

oblong 8-20 cm long, entire margin, narrowed at base [3,4].
Bark is brown mottled white, wood is white in colour and
soft [5]. Madhava Chetty et al., (2008) [4] have given a
brief description about the traditional uses of Ficus nervosa
Heyne ex Roth (Moraceae). In that it has been traditionally
used for Diabetes. This includes the leaf as laxative and in
the treatment of Diabetes, and rheumatism. Therefore the
present study to investigate the antidiabetic activity of
rhizomes of Ficus nervosa in Alloxan induced diabetic rats.
MATERIALS AND METHODS
Plant Materials
The Ficus nervosa leaves were collected in the
month of September, 2009 from Thirumala hills in Chittoor
district of Andhra Pradesh, India. The leaves were
identified and authenticated by Dr. K. Madhava Chetty,
Assistant Professor, Department of Botany, Sri
Venkateswara University, Tirupathi.
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Preparation of Extract
The leaves of the plant were collected and dried
under shade and then powdered with a mechanical grinder.
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The powder was passed through sieve no.40. Then the
powder was extracted with petroleum ether in a Soxhlet
extraction apparatus.
Phytochemical Screening
The PEFN was tested for the presence of saponins,
alkaloids, glycosides, steroids, triterpenoids, flavonoids,
tannins, reducing sugars by qualitative and quantitative
methods [6].(Gokhale et al., 2004).
Animals Used
Albino Wistar rats, weighing 150–200 g were
used. The selected animals were housed in acrylic cages in
standard environmental conditions (20–25 ◦C), fed with
standard rodent diet and water ad libitum. The experiments
on animals were conducted in accordance with the
internationally accepted principles for laboratory animal
use and the experimental protocols duly approved by the
Institutional Ethical Committee. (Reg. No. IAEC/ 930/a/06/
CPCSEA).
Acute Toxicity Studies
Acute oral toxicity studies were performed as per
OECD-423 guidelines. Male Wister mice were used for the
study. The animals were divided into six groups containing
six animals in each group. The extract was administered
orally at the doses from 200- 2000mg/kg. There were no
signs of toxicity and mortality was observed up to
2000mg/kg [7].
ANTIDIABETIC ACTIVITY
The method of Dash et al [8] was followed. The
test samples were suspended in 2%v/v Tween 80 in
distilled water. Glibenclamide (2.5 mg/kg) was used as
reference control during the study. All the test samples
were administered through p.o route.
SINGLE DOSE STUDY
In Alloxan induced diabetic rats
The acclimatized rats were kept fasting for 24 h
with water ad libitum and injected intraperitoneally a dose
of 120 mg/kg of Alloxan monohydrate in normal saline.
After 1 h, the rats were provided feed ad libitum. The blood
glucose level was checked before Alloxanisation and 24 h
after Alloxanisation. At the end of the fasting period, taken
as zero time (0 h), blood was withdrawn (0.1 ml) from the
tip of the tail of each rat under mild ether anesthesia.
Plasma was separated following centrifugation the glucose
was estimated by using Glucose estimation kit from one
touch ultra, Life Scan, Johnson and Johnson, Milpitas,
C.A., U.S.A.
Experimental Design
Rats were considered diabetic when the blood
glucose level was raised beyond 200 mg/dl of blood. This
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condition was observed at the end of 48 h after
Alloxanisation. The rats were segregated into four groups
of six rats in each. Group I - diabetic control and rats
received only vehicle (2 ml/kg p.o) 25% Tween 80. Group
II - rats received the petroleum ether extract of Ficus
nervosa (200 mg/kg/day p.o) suspended in 2% v/v Tween
80. Group III - rats received the petroleum ether extract of
Ficus nervosa (400 mg/kg/day p.o) suspended in 2% v/v
Tween 80. Group IV – rats received Glibenclamide (2.5
mg/kg p.o) suspended in 2% v/v Tween 80. Blood glucose
levels were examined after 1, 3, 5, 7 and 24 hr of
administration of single dose of PEFN (200 & 400
mg/kg/day p.o).
MULTIDOSE STUDY
In Alloxan induced diabetic rats.
The selected rats were treated for 14 days with
similar kind of test samples as above, but the blood glucose
level was measured on initial, 3, 5, 7, and 14 days of
treatment.
Estimation of serum Lipid Profile
After 14 days treatment, all the groups rats were
sacrificed and estimate the Total Cholesterol, and
Triglycerides level by method of Sood, 1999 [9].
Histopathological study of pancreas
Pancreas were isolated and preserved in 10%
formalin. Histopathological observation of the tissue was
carried out at the Sri Venkateswara University, Pathology
Laboratory, Tirupati, Andhra Pradesh -517 502.
Statistical Analysis
The data were expressed as mean ± standard error
mean (S.E.M). The Significance of differences among the
group was assessed using one way and multiple way
analysis of variance (ANOVA). The test followed by
Dunnet’s test p values less than 0.05 were considered as
significance.
Effect of PEFN on blood glucose level
There were observable changes in blood glucose
level (BGL) and lipid profile of treated and untreated rats.
Treatment of diabetic rats with the petroleum ether extract
of Ficus nervosa and Glibenclamide significantly decreased
the BGL compared to untreated diabetic rats. Dose
dependent reduction in BGL, TC and TG was observed in
Alloxan induced diabetic rats treated with ethanol extract of
Ficus nervosa
Single dose study
After single dose of the PEFN (200 or 400 mg/kg,
p.o) on the Alloxan induced diabetic rats, there was a
significant reduction (P<0.01) in BGL of the diabetic rats
with in the period of acute study which was
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seven hours compared to the control. The effect was
significant like the standard drug, Glibenclamide. PEFN at
the dose of 400 mg/kg body weight exhibited better BGL
reduction than 200 mg/kg body weight and that produced
by the standard drug, Glibenclamide 2.5mg/kg (71.42%) at
the same period (Table 1).

Beneficial effects of PEFN on serum lipids, one of
the major cardiovascular risk factors in type 2 diabetes
mellitus, can be observed from lipid-related data (Table 3).
Compared with the control values, the PEFN (200 or 400
mg/kg) groups showed significant reduction (P <0.01) in
the serum levels of Total cholesterol and Triglycerides.

Multidose study
During prolonged study (14 days), the PEFN (200
or 400 mg/kg) produced a significant reduction (P<0.01) in
BGL of the diabetic rats compared to control. PEFN at the
dose of 400 mg/kg body weight exhibited better BGL
reduction than 200 mg/kg body weight and that produced
by the standard drug, Glibenclamide 2.5mg/kg at the same
period. (Table 2).

Histopathological studies
The islets of Alloxan diabetic rats showed
extensive necrotic changes followed by fibrosis and
atrophy. (Fig. 1) The Alloxan diabetic rats treated with
PEFN 200mg/kg minimum degree of necrotic and fibrotic
changes of islets of langerhans. (Fig. 2) The necrotic and
fibrotic changes were not detected in the rats were treated
with PEFN 400mg/kg and Glibenclamide 2.5mg/kg. (Fig.
3&4)

Serum lipid profile
Table 1: Effect of Ficus nervosa on blood glucose levels of Alloxan induced diabetic rats after a single dose
Groups

Drugs

Dose

Initial

1hr

Group
I

Diabetic
control
Diabetic
control +
PEFN
Diabetic
control +
PEFN
Diabetic
control +
standard

2% Tween 80 w/v
soln p.o

287.50±1.36

284±1.57

200 mg/kg p.o

279.67±2.26 a

400 mg/kg p.o
Glibenclamide
(2.5 mg/kg) p.o

Group
II
Group
III
Group
IV

3hr

5hr

7hr

24hr

277±1.87

286±1.39

281.5±2.03

294±1.37

226±1.69 a

210.33±1.49**a

167.50±2.80**a

129.67±2.14**a

101.833±1.49**a

287.83±1.83a

208.83±3.88**a

184±1**a

139.17±2.10**a

109.17±2.94**a

96.167±2.17**a

281.67±1.94 b

215±1.37**b

141.83±1.22**b

129.17±1.70**b

98.67±2.49**b

84.667±1.89**b

Values are given as mean ± SEM for groups of six animals in each group. Values are statistically significant at *p<0.05 and **p<0.01. Significance compared
with in the groups as follows: a. diabetic + PEFN - 200 & 400 treated rats Vs. diabetic control rats. b. diabetic + Glibenclamide treated rats Vs. diabetic control
rats.

Table 2: Effect of Ficus nervosa on blood glucose levels of Alloxan induced diabetic rats after repeated doses
Groups

Drugs

Dose

Initial

Third day

Fifth day

Seventh day

Fourteenth
day

Group I

Diabetic control

287.80±1.26

275±1.07

285±1.41

296.33±1.58

289.17±1.97

Group II

Diabetic control +
PEFN
Diabetic control +
PEFN
Diabetic control +
standard

2% Tween 80
w/v soln p.o
200 mg/kg p.o

289.67±2.26a

197±1.21 nsa

139.5±1.20**a

107±2.67**a

102±2.42**a

400 mg/kg p.o

297.83±1.83a

142.16±2.19**a

107.83±2.88**a

102±2.25**a

98±3.28**a

Glibenclamide
(2.5 mg/kg) p.o

281.67±1.94b

76.33±3.10**b

78.83±1.51**b

76.67±1.25**b

70.17±2.45**b

Group III
Group IV

Values are given as mean ± SEM for groups of six animals in each group. Values are statistically significant at *p<0.05 and **p<0.01. Significance compared
within the groups as follows: a. diabetic + PEFN - 200 & 400 treated rats Vs. diabetic control rats. b. diabetic + Glibenclamide treated rats Vs. diabetic control
rats.
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Table 3: Effect of Ficus nervosa on Serum Cholesterol levels of Alloxan induced diabetic rats after a prolonged treatment
Groups
Group I
Group II
Group III
Group IV
Group V

Drugs
Normal Control
Diabetic control
Diabetic control + PEFN
Diabetic control + PEFN
Diabetic control + standard

Dose
2% Tween 80 w/v soln p.o
2% Tween 80 w/v soln p.o
200 mg/kg p.o
400 mg/kg p.o
Glibenclamide (2.5 mg/kg) p.o

Total Cholesterol
158.80±2.40
289.5± 2.21**a
167.66 ± 0.98*b
152 ± 1.21**b
145.5 ± 0.99**c

Triglycerides
74±2.07
204 ± 1.88**a
162.16 ± 0.87*b
157.66 ± 1.17**b
138.33 ± 1.56**c

Values are given as mean ± SEM for groups of six animals in each group. Values are statistically significant at *p<0.05 and **p<0.01.
Significance
compared within the groups as follows: a. Normal control rats vs. diabetic control rats. b. diabetic + PEFN - 200 & 400 treated rats compared with diabetic
control rats. c. diabetic + Glibenclamide treated rats vs. diabetic control rats.

Fig-1. GROUP I
(Diabetic control)

Fig-3. GROUP III
(Diabetic control + PEFN 400)

DISCUSSION AND CONCLUSION
Diabetes mellitus is one of the most common chronic
diseases and is associated with hyperlipidemia and comorbidities such as obesity and hypertension.
Hyperlipidemia is a metabolic complication of both clinical
and experimental diabetes [10]. In order to establish a
scientific basis for the utility of this plant in the treatment
of diabetes, it was decided to evaluate the petroleum ether
extract of Ficus nervosa on a single dose and multiple
doses experimental design. The presence of flavanoids and
triterpenoids [11] which possess hypolipidemic and
antihyperglycemic properties, has been reported in
literature [12,13] these compounds has been implicated in
the anti diabetics activities of many plants [14].

Fig-2. GROUP II
(Diabetic control + PEFN 200)

Fig-4. GROUP IV
(Diabetic control + standard)

Previous studies suggested that hyperglycemia and
hyperlipidemia are the common characteristics of Alloxaninduced diabetes mellitus in experimental rats [15-17]. The
maximum reduction in serum glucose levels was seen in
PEFN at the dose of 400 mg/kg (Table 2). Hence, we could
say that PEFN had a beneficial effect on carbohydrate
metabolism in diabetic rats. The antidiabetic activity of
PEFN may be it’s promote insulin secretion by closure of
potassium - ATP channels, membrane depolarization and
stimulation of Calcium influx, an initial key step in insulin
secretion. In this context, number of other plants has also
been reported to have antidiabetic and insulin stimulatory
effects [18,19].
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In this study, we have also observed an increase in the
concentration of TC and TG in alloxan induced diabetic
rats. Hyperlipidemia is a recognized consequence of
diabetes mellitus [20,21]. Diabetes induced hyperlipidemia
is attributable to excess mobilization of fat from the adipose
tissue due to the under utilization of the glucose [22].
Regarding the mechanism of action PEFN may enhance
activity of enzymes involved in bile acid synthesis and its
excretion and this may have decreased in serum cholesterol
and triglycerides [23]. Most of the hypolipidemic drugs do
not decrease serum TG level, but PEFN lowered it
significantly since under normal condition, insulin activates
the enzyme lipoprotein lipase and hydrolysis the
triglycerides [24]. And also PEFN reduces the serum TG of
alloxan induced diabetic rats and may prevent the
progression of CHD. The total lipid profile in serum (total
cholesterol, triglycerides) of the Alloxan induced diabetes
rats treated with PEFN (200 or 400 mg/kg, p.o) showed
significant reduction, as compared to diabetic control rats
(Table 3). The strong anti-hyperglycemic effect of PEFN
could indirectly be related to beneficial action against the
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abnormal high concentration of serum lipids observed in
diabetes rats.
Histopathological studies of pancreas of the diabetic
rats showed necrosis, atrophy and fibrotic changes. But, the
pancreas of PEFN and glibenclamide treated rats showed
minimal necrosis and mild atrophy and fibrotic changes.
This suggests that the herbal preparations of
rhizomes of Ficus nervosa had been considered as effective
economical and safe treatments for reducing the
complications of lipid profile observed in diabetics with
hypertriglyceremia. Additional studies are necessary to
isolate and identify the active principle as well as identify
possible links between Ethanol Extract of Ficus nervosa
and plant’s chemical composition.
Acknowledgement
The authors wish to our beloved chairman.
Padmasree Dr. M.Mohan Babu, for his generous support
for the study. This research was supported by the grants
from Sree Vidyanikethan College of pharmacy.

REFERENCES
1.
2.
3.
4.
5.
6.
7.

8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

Debra-Haire-Joshu. Management of Diabetes Mellitus. Edn.2, Perspective of care across the life span, 1991, 3.
Siddharth NS. Containing the global epidemic of diabetes. J. Diabetol., 3, 2001, 11.
Anonymous 1- www.efloras.org, Flora of China, 5, 46.
Madhava Chetty K, Sivaji K, Tulasi Rao K, Flowering plants of Chittoor District, Andhra Pradesh, India, Students Offset
Printers, Tirupathi, 333-334.
Gamble JS, Flora of the Presidency of Madras, Botanical Survey of India, Calcutta, 1967, 2nd reprinted ed., 954.
Gokhale SB, Kokate CK, Purohit, Pharmacognosy, Nirali Prakashan Publishers, Pune, Nineteenth Edition, 2004, 8.1-8.23.
OECD 2002. Acute oral toxicity. Acute oral toxic class method guideline 423 adopted 23.03.1996. In: Eleventh Addendum
to the, OECD, guidelines for the testing of chemicals organisation for economical co-operation and development, Paris,
June, 2000.
Dash GK, Suresh P, Ganapaty S. Studies on hypoglycaemic and wound healing activities of Lantana camara Linn.
Journal of Natural Remedies, 1, 2001, 105–110.
Sood R. Diabetes Mellitus. Medical laboratory Technology—Methods and Interpretations. Jaypee 1999.
Bierman EL, Amaral JAP and Balknap BH. Hyperlipidemia and Diabetes Mellitus. Diabetes 25, 1975, 509-515.
Okokon JE, Ita BN. and Udokpoh AE. Antiplasmodial activity of homolium letestui. Phytotherapeutics, 20, 2006, 949-951.
Zarzuelo A, Jiminez I, Gomes MJ, Utrilla P, Fernadez I, Torres MI. and Osuna I. Effects of luteolin 5-O-beta-rutinoside in
streptozotocin induced diabetic rats. Life Science, 58, 1996, 2311–2316.
Sezik E, Aslan M, Yesilada E. and Ito S. Hypoglycaemic activity of Gentiana olivieri and isolation of the active constituent
through bioassay directed fractionation techniques. Life Science, 76, 2005, 1223–1238.
Reher G, Slijepcevic M. and Krans L. Hypoglycemic activity of triterpenes and tannins from sarcopoterium spinosum and
two sanguisorba species. Planta. Med. 57, 1991, 57-58.
Pari L, Saravanan R. Effect of Cogent db, an herbal drug, on serum and tissue lipid metabolism in experimental
hyperglycaemic rats. Diabetes Obesity and Metabolism 5th Ed., 2003, 156–162.
Qiong L, Yizhong C, Jun Y, Mei S. and Harold C. Hypoglycemic and hypolipidemic effects and antioxidant activity of
fruit extracts from Lycium barbarum. Life Science, 76, 2004, 137–149.
Umesh CS, Yadav K, Moorthy K. and Najma ZB. Combined treatment of sodium orthovanadate and Mormodica charantia
fruit extract prevents alterations in lipid profile and lipogenic enzymes on Alloxan diabetic rats. Molecular and Cellular
Biochemistry, 2005, 111–120.

31 | P a g e

Vol 1 | Issue 2 | Jul – Dec 2011 | 27-32.

ISSN 2248 - 9169
Print ISSN 2248 - 9150

18. Venkateswaran S. and Pari L. Effect of Coccinia indica on Blood Glucose, insulin and hepatic key enzymes in
experimental diabetes. Pharm. Biol., 40, 2002, 165-170.
19. Latha M. and Pari L. Antihyperglycaemic effect of Cassia auriculata in experimental diabetes and its effects on key
metabolic enzymes involved in carbohydrate metabolism. Clin. Exp. Pharmacol. Physiol., 30, 2003, 38-43.
20. Pushparaj P, Tan CH. and Tan BKM. Effect of Averrhoa bilimb leaf extract on Blood Glucose and lipids in Streptozotocindiabetic rats. Journal of Ethnopharmacology, 72, 2000, 69-76.
21. Sharma SB, Hasir A, Prabhu KM, Murthy PS and Dwv G. Hypoglycemic and Hypolipedemic effect of ethanolic extracts of
seeds of Eugenia Jambolona in Alloxan induced Diabetic rabbits. Journal of Ethanopharmacology, 85, 2003; 201-206.
22. Krishnakumar K, Augustti KT. and Vijayammal PL. Hypolipedemic effect of Solacia oblanga wall. Root bark in
Streptozotocin diabetic rats. Med. Sci., 28, 2000; 65-67.
23. Sethupathy S, Elanchezhiyan C, Vasudevan K. and Rajgopal G. Antiatherogenic effect taurine in high fat diet fed rats.
Indian J. Exp. Biol., 40, 2002, 1169.
24. Frayn KN. Insulin resistance and lipid metabolism. Curr. Opin. Lipidol., 19934, 197-204.

32 | P a g e

