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ABSTRACT

The antidiabetic activity of aqueous extract of the stem bark of Ficus
bengalensis L. (Moraceae) has been studied on streptozotocin induced
diabetic rats. In doses of 250 mg/kg and 500 mg/kg, the aqueous extract
showed significant decrease in blood glucose level. It also decreased
total cholesterol level and increased high density lipid cholesterol signifi-

cantly. © 2012 Trade SciencelInc. - INDIA

INTRODUCTION

Diabetesisachronic disorder of carbohydrate, fat
and protein metabolism characterized by increased fast-
ing and post prandial blood sugar levels. The global
prevaence of diabetesisestimated toincrease, from4
% in 1995t0 5.4 % by the year 20251, According to
WHO, 346 million peopleworl dwide havediabetesand
morethan 80% of peoplewith diabetesliveinlow- and
middle-income countries. WHO projectsthat diabetes
death will doubl e between 2005 and 203012, Statisti-
ca projectionsfrom Indiasuggested that the number of
diabeteswill risefrom 15millionin 1995to0 57 million
intheyear 2025, thusmaking Indiathe country with the
highest numrber of diabeticsintheworldi®4. Studies
conducted in Indiain thelast decade have highlighted
that not only isthe prevalence of diabeteshigh but dso
that itisincreasing rapidly intheurban populationt®.

A number of medicind plants, traditionally used for
over 1000 years named rasayana are used in herbal
preparationsin Indiantraditiond hedth care systemd®.
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Themost Indian practitionersformulate and dispense
their own recipes. The World Health Organization
(WHO) haslisted 21,000 plants, which are used for
medicinal purposes around theworld. Among these
2500 speciesarein India, out of which 150 speciesare
used commercially onafairly largescae. Indiaisthe
largest producer of medicina herbsandiscalled as
botanica garden of theworld™. Two of thelargest us-
ersof medicind plantsare Chinaand India Traditiona
ChineseMedicineusesover 5,000 plant species, India
usesabout 7,000 herba drugs. China’s share in world
herbal marketisUSS$ 6 billion whileIndia’s share is
only US$1 billion. Theannua production of traditiona
plant remediesin Chinawasvaued at US$571 million
and the countrywidesalesof crudeplant drugsat US$
1400 million®!,

About 25% of dl prescriptions dispensed between
1959 and 1980 from community pharmaciesin the
United States of Americacontained plant extract or
activeprinciples prepared from higher plants®. Many
traditiona medicinesinusearederived frommedicind
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plants, mineralsand organic matter*®. Although sev-
eral therapiesarein usefor treatment, therearecertain
limitationsdueto high cost and sde effectssuch asde-
velopment of hypoglycaemia, weight gain, gastrointes-
tina disturbances, andliver toxicity*!. Therearemany
herbal remedies suggested for diabetes and diabetic
complicationg*2,

Ficus bengalensis L. (Moraceae), commonly
known asthe banyan tree, occursthroughout thefor-
est tractsof India, both in the sub-Himalayan region
and in the deciduousforest of southern India. It at-
tainslargedimens ons, theleafy crown sometimes at-
taining acircumference of 300-700 m. Itisevergreen
exceptindry locditieswhereitisleaflessfor ashort
time. Itisdrought resistant; it withstands mild frost™.
Itsbark isused in traditional medicinefor itsantidia-
betic effect!*¥ and exhibited antidiarrhoeal *¥, anti-
oxidant!*®, antiasthmatic*”, hypochol esterol emi 418l
andwound hedling activities*?. Earlier flavonoids, ali-
phatic ketones, methyl ethersof leucoanthocyaning?,
[-sitosterol - a-D-glucosi de and meso-inositol have
been reportedi?!l. The present paper describes an-
tidiabetic activity and lipid profile of agueous extract
of the bark of F. bengalensisin streptozotocin in-
duced diabeticrats.

MATERIALSAND METHODS

Plant material

Thebark of F. bengalensiswas collected from the
campusof JamiaHamdard, New Delhi. The plant was
identified by Dr. M.P. Sharma, Taxonomist and Pro-
fessor, Department of Botany, Faculty of Science, Jamia
Hamdard, New Delhi. A voucher specimen (PRL/JH/
07/28) of drug isdiposited in the herbarium of Phy-
tochemistry Research Laboratory, Department of Phar-
macognosy and Phytochemistry, Faculty of Pharmacy,
JamiaHamdard, New Delhi.

Preparation of theextracts

Theair dried powdered drug (500 g) was extracted
with water in aSoxhlet apparatusfor 6 hour. Aqueous
extract of the plantswas evaporated to dryness under
pressureto giveasolid resdue. Theresiduewasstored
at 4°C for subsequent experiment.
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Experimental animals

Wistar albino rats (150-200 g) wereobtained from
Central Animal House Facility, JamiaHamdard, New
Delhi and theInstitutional Animal Ethics Committee
(IAEC) approved the experiments (Form no. 483,
2009). Theanima swerehoused in polypropylenecages
with dust-freerice husk as bedding material renewed
every 24 hunder 12/12 hlight/dark cyclesat 25+ 2°C
and at 55 + 5 % rel ative humidity were provided with
food (Lipton rat feed Ltd., India) and water ad libi-
tum. All the extracts and the standard drugs were ad-
ministered ordly.

Chemicals

All chemica sand reagentsused wereof andytica
grade. Streptozotocin (Spectrochem Pvt. Ltd., India)
was obtained from Choprachemicas(India).

Drugs

Standard drug: Glimepiride prepared in Tween 80
solution (1 %); Test drug: plant extract, inCMC (1 %)
solution.

Induction of diabetes

The animalswerefasted for 16 hour prior to the
induction of diabetes. STZ freshly preparedin citrate
buffer (pH 4.5) wasadministeredi.p. at asingledose
of 50 mg/kg. Diabeteswas confirmed by measuring
blood glucose concentrations 72 hour after injection of
STZ. Ratswith blood glucoselevel of 250 mg/dl or
higher were consi dered to be diabetic and sel ected for
experiment. Diabetic animalswere randomly assigned
togroups. Group | served asnormal control and Group
Il served as diabetic control (toxic). Groups| and Il
received vehideduring theexperiments, whilethe Group
[11 received thereference standard drug glimeperide
(0.1 mg/kgwt) and groupsfrom 1V and V received the
aqueousextractsof F. bengalensis (250 mg/kgwt, and

500 mg/kg wt), respectively.
Biochemical estimation

Non fasting blood glucoselevel swere determined
on 1%, 8" 14" and 21% day after administering the
drugs. Serum was separated from the blood by centri-
fuging at 2500 rpm for 20 minutesfor biochemical esti-
mations of TC and HDL-C. Theblood glucoselevel
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wasestimated with One Touch Basic Glucometer (Accu
Chek Active, Roche Diagnostics, Germany) and Se-
rumtotd cholesterol (TC), high-density lipoprotein cho-
lesterol (HDL-C), were determined by using standard
enzymatic colorimetric kits (Span diagnostic Ltd., In-
dia)i223,
Satistical analysis

Dataobtained from pharmacol ogical experiments
areexpressed asmean+ SD. Differences between the
control and thetreatmentsin theseexperimentswere
tested for significance using ANOVA followed by

Dunnet2 st—test. p value <0.01 were considered as
sgnificant (TABLE 1and TABLE 2).

RESULTS& DISCUSSION

Inthe present study, an agueous extract of thebark

of F. bengal ensis showed significant reduction of the
blood glucoselevel when compared to the control group
after eight days of the extract administration asregard
tothedoseof 250 mg/kg and thereferenceglimeperide.
After 14" and 21% days of the administration of the
extract, the blood glucose level was decreased. The
dose of 500 mg/kg wasfound to be more effective af -
ter 14 and 21% daysin glycaemic change than the 250
mg/kg dose of theextract. The agueousextract in 500
mg/kg dose showed theblood glucoselevel dmost Smi-
lar to the controlled group after 21% days.

Treatment with agueous extract of the bark of F.
bengal ensis decreased total cholesterol level and in-
creased high dengity lipid cholesterol level, whichwas
datisticaly sgnificant when compared with normal con-
trol (TABLE 2). Theabovefindingsjustified the an-
tidiabetic activity of thebark of F. bengalensiswhich
proved thetraditional claim of antidiabetic activity.

TABLE 1: Antidiabetic activity of aqueousextract of F. bengalensisbark

Treatment (group)

Blood glucose level (mg per 100 mL) after day

1 8 14 21
Normal controls (1) 113.83+4.79 115.67+1.02° 11550+1.56° 118.50+1.15°
Streptozotocin (STZ, 50 mg kg™ bw) (11) 368.33+5.05 373.50+1.76 367.33+3.22 375.33+4.46
Glimeperide (standard) mg kg™, (111) 374.67+5.06 161.33+2.21° 124.67+1.80° 104.50+3.12°

Adqueous extract of F. bengalensis bark (FB1, 250 mg kg™ bw) (1V)
Aqueous extract of F. bengalensis bark (FB, 500 mg kg™ bw) (V)

368.67+5.90
365.67+9.99

180.50+3.25°
167.67+3.58°

160.07+3.80°
142.12+2.75°

129.67+2.88°
119.17+2.28°

*Mean + SEM; n=6; ® Satistically significant difference (p < 0.01) versus diabetic contral (I1); FB, and FB, (250 and 500 mg/kg bw)
TABLE 2: Effect of aqueousextractsof F. bengalensisbark on lipid profile

Treatment (group) Lipid Profile Body weight (g)
TC HDL-C Initial Final
Normd controls (1) 114.17+2.84* 47.50+1.18* 156.83+3.28 179.83
Streptozotocin (STZ, 50 mg kg™ bw) (1) 252.83£2.70* 35.67+0.42* 158.67+2.45 166.50
Glimeperide (standard) mg kg™, (111) 113.00+2.37  44.33+0.95 160.00+2.94 184.50
Aqueous extract of F. bengalensis bark (FBy, 250 mg kg™ bw) (1) 134.33+2.28* 36.67+1.33* 169.83+3.54 196.83
Aqueous extract of F. bengalensis bark (FB, 500 mg kg™ bw) (V)  126.33+2.09* 39.33+0.84* 164.83+2.68 187.67

Values are Mean + SEM; n=6; *P<0.01 when compared with normal control group

CONCLUSION
The present investigation reveal sthat the agqueous compound (s).
extract of F. bengalensis stem bark isfound to be a
good natura antidiabetic and cholesterol lowering agent.
Attempts will be made to isolate and identify the
phytoconstituents of the aqueous extract responsible
for theantidiabetic and cholesterol lowering activities.

Natural Products
b Dndian W

e

REFERENCES

Thebiologicd efficacy of F. bengalensisstem bark may
be even higher after theisol ation and purification of the

[1] M.Modak, P.Dixit, J.Londhe, S.Ghaskadbi,
T.PA.Devasagayam; J.Clin.Biochem.Nutr., 40(3),
163-173 (2007).



NPAIJ, 8(8) 2012

Mohd.Ali et al. 331

[2] Anonymous; WHO report. http://www.who.int/dia-
betes/en/ (2011).

[3] H.King, R.E.Aubert, W.H.Herman; Diabet.Care,
21, 1414-1431 (1998).

[4] J.P.Boyle, A.A.Honeycutt, K.M.Narayam,
T.J.Hoerger, L.S.Geiss, H.Chens, T.J.Thompson;
Diabet.Care, 24, 1936-1940 (2001).

[5] A.Ramachandran, C.Snehalatha, V.Viswanathan;
Curr.Sci., 83, 1471-1476 (2002).

[6] PScartezzini, E.Sproni; J.Ethnopharmacoal., 71, 23-
43 (2000).

[7] S.D.Seth, B.Sharma; Indian J.Med.Res., 120, 9-
11 (2004).

[8] O.Akerele; Am.J.Chinese Med., 15(1), 51-59
(1987).

[9] N.R.Fransworth; Econ.Bot., 38, 4-13 (1984).

[10] J.K.Grover, S.Yadav, V.Vats; J.Ethnopharmacoal.,
81, 81-100 (2002).

[11] L.Dey, S.A.Angja, C.-S.Yuan; Alternat.Med.Rev.,
7, 45-58 (2002).

[12] PP.Dixit, J.S.Londhe, S.S.Ghaskadbi, T.P.A.
Devasagayam; R.K.Sharma, R.Arora, (Eds);
Jaypee brothers medical publishers limited, New
Delhi, India, 377-386 (2006).

[13] K.R.Kirtikar, B.D.Basu; Indian Medicina Plants.
B.Singh, M.P.Singh, (Eds); Dehradun, 2, 2312
(1993).

—=> [ull Paper

[14] S.Cherian, K. T.Augudti; Indian J.Exp.Bial., 33, 608-
611 (1995).

[15] PK.Mukherjee, K.Saha, T.Murugesan, S.C.Mandal,
M.Pal, B.P.Saha; J.Ethnopharmacol., 60, 85-89
(1998).

[16] K.T.Augusti, S.P.Anuradha, K.B.Smitha,
M.Sudheesh, M.C.Joseph; Indian J.Exp.Bial., 43,
437-444 (2005).

[17] D.J. Taur, SA. Nirmal, R.Y. Patil, M.D. Kharya;
Nat. Prod. Res., 21, 1266-1270 (2007).

[18] R.Shukla, K.Anand, K.M.Prabhu, P.S.Murthy; In-
dian J.Clin.Biochem., 10, 14-18 (1995).

[19] T.K.Biswas, B.Mukherjee; Int.J.Lower Ext.Wounds,
2, 25-39 (2003).

[20] S.Cherian, K.T.Augusti; Linn.Indian J.Exp.Bial., 31,
26-29 (1993).

[21] PM.Subramanian, G.S.Misra; J.Pharmacol. Phar-
macy, 30, 559-62 (1978).

[22] K.Rajagopal, K.Sasikala; Singapore Med.J., 49,
137-141 (2008).

[23] FAhmed, A.Urooj; J.Young Pharmacists, 1(2), 160-
164 (2009).

——————, Natural Products
A Tndian ﬁamml


http://www.who.int/dia-

