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ABSTRACT

Diabetes mellitus is the most common endocrine rd&so that impairs glucose homeostasis
resulting in severe diabetic complications includnetinopathy, angiopathy, nephropathy, neuropatiy
causing neurological disorders due to perturbaitiontilization of glucose. In the present studyhdites
was induced in albino rat models with alloxan mgmbhte. Ethnomedicinakurvey reveals that the herbal
preparations of leaves &icus krishnaehad been conséled as effective economical and safe treatments
for curing variousdiseases in Indian traditional system of medicineluding diabtesTherefore, the
present study to investigate the anti-diabeticvagtiof petroleum ether extract dficus krishnaelinn.
(PFK) in alloxan induced diabetes in albino wistats. Alloxan was administered as a single dose
(120mg/kg, b.wt) to induce diabetes. Administratimipet ether extracts from leaves Kitus krishnae
Linn. (200 &400mg/kg body weight/day) for 14 days, tmehn-induced diabetic rats. The fasting blood
sugar levels and serum biochemical analysis inkalieinduced diabetic rats were investigated. Thealte
suggest that the administrationfi€us krishnaéhave a anti-diabetic effect in alloxan induced diabrats
and their effect was equivalent to that of refeeedug glibenclamide.
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INTRODUCTION

Diabetes mellitus is a global burden as
its incidence is considered to be high (4-5%) all
over the world [1] However, quest for the
development of more effective antidiabetic
agents is being pursued relentlessly. Recently,
herbal products have started gaining importance
as complementary and alternative medicine to
treat diabetic mellitus [2].

Ficus  krishnae Linn.  (Family-
Moraceae)is a fast growing ever green tree
grows up to 10 meterdsicus krishnaeis one
among them in which it has been used in ancient
folklore medicine. It is an unusual variant of the
banyan. Stem bark and leaves are used for
diabetes [3]. Information based on
ethnomedicinalsurvey reveals that the herbal
preparations of leaves bfcus krishnaehad

been considred as effective economical and safe
treatments for curing variougiseases in Indian
traditional system of medicindn the present
study we attempt to evaluate the anti diabetic
potential of PFK in alloxan induced diabetic rats.

MATERIALSAND METHODS
Plant material

Ficus krishnae Lwere collected from
Tirumala hills, Tirupathi, Chittoor (dist), Andhra
Pradesh, India. The taxonomical identification of
the plant was done by Dr. K. Madhava chetty,
Dept of Botany, S.V University. The voucher
specimen was preserved in the department of
Pharmacognosy laboratory of Sree
Vidyanikethan College of Pharmacy for future
reference.
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Preparation of plant extract

The collected plant leaves was dried at room
temperature, pulverized by a mechanical grindesyesi
through 40mesh. About 120g of powdered materialseewe
extracted with petroleum ether (60°-80°C) using héetx
apparatus. The extraction was carried out untiktkteactive
becomes colourless. The extracts is then concedtrand
dried under reduced pressure. The solvent free sedithi
mass thus obtained is dissolved in tween 80 and fasehe
experiment. The percentage yield of prepared extnas
around 10%w/w.

ANTI-DIABETIC ACTIVITY

The method obash et al., 20014] was followed.
The test samples were suspended in 2%v/v Tweem80 i
distilled water. Glibenclamide (2.5 mg/kg) was usasi
reference control during the study. All the teshples were
administered through oral route.

Single dose study
In normoglycemic rats

The rats were fastefbr 18 h, but were allowed
free access to water before amdoughout the duration of
experiment. At the end of the fastipgriod, taken as zero
time (0 h), blood was withdrawn (0.1 nfitpm the tip of the
tail of each rat under mild ether anaestheBlasma was
separated following centrifugation the glucose was
estimated by using Glucose estimationfkitm ‘One touch
ultra’, Life Scan, Johnson and Johnson, MilpitasA.C
U.S.A. The normal rats were then divided into thgeaups
of six ratseach. Groups | and Il received the test extraat at
doseof 200 and 400 mg/kg, respectively, through orateo
Grouplll received glibenclamide (2.5 mg/kg) and served a
referencecontrol. All the test samples were administered in
a similar mannerBlood glucose levels were examined after
1, 3, 5, 7 and 24 hrsf administration of single dose of test
samples.

In Alloxan induced diabeticrats

The acclimatized rats were kept fasting for 24 hrs
with waterad libitum and injected intraperitoneally a dose
of 120 mg/kg of Alloxan monohydrat®n normal saline.
After 1 hr, the rats were providdéeedad libitum The blood
glucose level was checked befdk#oxanisation and 24 h
after Alloxanisation as above.

EXPERIMENTAL DESIGN
Rats were considered diabetic when the blood

glucose level was raised beyond 200 mg/100 ml obdhl
This conditiorwasobserved at the end of 48 hrs after

Alloxanisation. The rats were segregated into fynaups of
six rats in each.

Group | - Diabetic Control and rats received only vehicle
(2 ml/kg p.o) 2% v/v Tween 80.

Group Il — Rats received Petroleum Ether ExtracFimus
krishnae| (200 mg/kg/day p.o) suspended in 2% v/v
Tween 80.

Group Il - Rats received Petroleum Ether ExtracEmus

krishnae 1l (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 solution.

MULTIDOSE STUDY
In Alloxan induced diabeticrats

The selected rats were treated with similar test
samples as above, but the blood glucose level veasuned
on 0, 3, 7, and 14 days of treatment.

ESTIMATION OF LIPID PROFILE

Estimation of Lipid profile such as Total
Cholesterol, Triglycerides, HDL, LDL, VLDL and seru
glucose level [5].

Statistical Analysis

The data were expressed as mean + standard error
mean (SEM). The Significance of differences among t
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 cormidas
significance.

RESULTS
Effect of PFK on blood glucose level

There were observable changes in BGL and lipid
profile of treated and untreated rats. Treatmendiabetic
rats with petroleum ether extract &icus krishnaeand
Glibenclamide significantly decreased the BGL corefao
untreated diabetic rats. Dose dependent reductiddGL,
TC, TG and Lipid levels was observed in Alloxantodd
diabetic rats treated with petroleum ether extcFicus
krishnae

Single dose study

After single dose of the PFK (200 or 400 mg/kg,
oral) on the Alloxan induced diabetic rats, theraswa
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significant reduction (P>0.01) in BGL of the dialbetats
with in the period of acute study which was sevewrh
compared to the control. The effect was signifidéd the
standard drug, Glibenclamide. PFK at the dose di 40
mg/kg body weight exhibited better BGL reduction
(70.74%) than 200 mg/kg body weight (68.7%) and tha
produced by the standard drug, Glibenclamide 2.kgng/
(71.42%) at the same period (Table: 7.1)

M ultidose study

During prolonged study (14 days), the PFK (200 or
400 mg/kg) produced a significant (P>0.01) in B(Ltloe
diabetic rats compared to control. PFK at the ddgt0

mg/kg body weight exhibited better BGL reduction
(74.39%) than 200 mg/kg body weight (65.74%) arat th
produced by the standard drug, Glibenclamide 2.kghg/
(75.77%) at the same period. (Table: 7.2).
Serum lipid profile

Beneficial effects of PFK on serum lipids, one of
the major cardiovascular risk factors in type 2beétas
mellitus, can be observed from lipid-related datable
7.3). Compared with the control values, the PFKO(20
400 mg/kg) groups showed significant reduction (P2pin
the serum levels of total cholesterol, triglycesdéiDL,
LDL and VLDL levels.

Table 7.1: Effect of Ficuskrishnae on blood glucose levels of Alloxan induced diabetic rats after a single dose

Groups Drugs Dose Initial lhr 3hr 5hr Thr 24hr
0,
| Diabetic control| 2% \“NLW:SE 80| 267.40:1.46 278+2.47 285+1.37 282+1.19 2715+2.6p 843232
I D'abfté?FC;mro' 200 mg/kg | 279.67+2.16%® | 216+1.69%° | 196.33x1.48° | 152.50+2.20° 104.7+2.18 91.83+1.7°
n D'abftg’F(;?mm' 400 mg/kg | 280.83:1.4% | 22483:3.7% | 194.16:2.08* | 149.12¢1.24 | 109:204° | 86.1722.17"
v Jl?lsatl;itg;::gntrol G(“Zbgnnﬁgg(;e 281.67+41.95° | 205:1.37° | 151.83+1.2%° | 130.1741.70° | 100.67+2.49° | 84.67+1.85°

Values are given as mean + SEM for groups of sirals in each group. Values are statistically sigant at *p<0.05 and **p<0.01 and ns-non signifita
Significance compared within the groups as followsdiabetic + PFK - 200 & 400 treated rats compavét diabetic control ratd. diabetic + Glibenclamide

treated rats compared with diabetic control rats.

Table 7.2: Effect of Ficus krishnae on blood glucose levels of Alloxan induced diabetic rats after a prolonged treatment

Groups | Drugs Dose Initial Third day Fifth day Seventh day | Fourteenth
day
I Diabetic control| 270 TWeeN 801 »e7 4641 46 269+1.07 268+1.41 269.33+1.58 269. 1721
wiv soln
. D'abftlfl:‘ffntrm 200 mglkg | 279.67+2.16% 200+1.21% 150.5+1.20° 12742 67° 99+2.42"
Il Diabetic control e @ g &b gb
'+ PFK 400 mglkg 280.83+1. 162.1622.1 97.83+2.8 84+2.2 77432
v Diabetic control| Glibenclamide| g, 57,1 g 78.33+3.10° 76.83+1.51° 76.67+1.25° 70.17+2.48°
+ standard (2.5 mg/kg)

Values are given as mean + SEM for groups of simals in each group. Values are statistically gigant at *p<0.05 and **p<0.01 and ns-non signifita
Significance compared within the groups as followsdiabetic + PFK - 200 & 400 treated rats compavét diabetic control ratd. diabetic + Glibenclamide
treated rats compared with diabetic control rats
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Table 7.3: Effect of Ficus krishnae on Total Cholesterol and Triglycerides levels of Alloxan induced diabetic rats after a

prolonged treatment

Groups Drugs Dose Total Cholesterol Triglycerides
Group | Normal Control 2% Tween 80 w/v soln 72.80+2.40 74+2.07
Group 11 Diabetic control 2% Tween 80 wi/v soln 289.5+ 2. 71 ** 194 +1.88**
Group 1 Diabetic control + PFK 200 mg/kg 138.66 + 0.98* 111.16 + 0.87%
Group IV Diabetic control + PFK 400 mg/kg 93 + 1.2F* 71.66 + 1.17**
Group V Diabetic control + standard Glibenclamide (2.5 nggy/K 85.5 + 0.99** 68.33 + 1.56*F

Values are given as mean + SEM for groups of simals in each group. Values are statistically gigant at *p<0.05 and **p<0.01 and ns-non signifita
Significance compared within the groups as folloaisNormal control rats compared with diabetic cohteds. b. diabetic + PFK - 200 & 400 treated rats
compared with diabetic control rats.diabetic + Glibenclamide treated rats comparet diabetic control rats.

DISCUSSION

Evaluation of anti diabetic activity using Alloxan
induced hyperglycemia model has been described dashD
et al [4]. The petroleum ether extract &icus krishnae
(PFK) was screened to explore the scientific basists
utility for correction of biochemical changes inl@an-
induced diabetic rats. Despite the folk medicine, & far,
there have been no studies on its antidiabeticcteffe
However, presence of triterpenoid8], which possess
hypoglycemic and antihyperglycemic properties, baen
reported in literature [7,8]. These compounds hagnb
implicated in the anti diabetics activities of masignts [9].

Models of experimental diabetes that utilizes
diabetogenic agent Alloxan induced blood glucosskev
higher than 250 mg/dL [10] which has been considlers
severe diabetes. Diabetis mellitus is one of thestmo
common chronic disease and is associated with
hyperlipidemia and co-morbidities such as obesity,
hypertension. Hyperlipidemia is a metabolic congtiien of
both clinical and experimental diabetes.

The possible mechanism of action of extract could
be correlated with reminiscent effect of the hygoghmic
sulphonyl ureas, glibenclamide, that promote imsuli
secretion by closure of k+-ATP channels, membrane
depolarization and stimulation of Ca 2+ influx , gmitial
key step in insulin secretion. In this context, foem of
other plants have been reported to have anti hiyuengic
and insulin stimulatory effects [11,12].

Several workers have shown that hyperglycemia
and hyperlipidemia are the common characteristif€s o
Alloxan-induced diabetes mellitus in experimentaltsr
[13,14,15]. The maximum reduction (74.39%) in serum
glucose levels was seen in PFK at the dose of 49JRgn

Thus, we could say that PFK had a beneficial effatt
carbohydrate metabolism in diabetic rats. The hiymagnic

effect of PFK may be due to potentiating the insalctivity

either by increasing the pancreatic secretion sdlin from

cells of islets of langerhans or its release frayar insulin
[16].

Dyslipidemia is a frequent complication noted in
chemical induced diabetes [14,17,15] and preses&siaus
risk of vascular disease. In this study, we hage abserved
an increase in the concentration of TC and TG ioxah
induced diabetic rats. Hyperlipidemia is a recogdiz
consequence of diabetes meliitus [18,10]. Diabitésced
hyperlipidemia is attributable to excess mobiliaatiof fat
from the adipose tissue due to the under utilinatid the
glucose [19]. Regarding the mechanism of action iy
enhance activity of enzymes involved in bile agidthesis
and its excretion and this may have decreased lunse
cholesterol and triglycerides [20]he decrease in serum TG
level is an important finding because recent stidieow
that TG are independently related coronary heasdatie.

Most of the hypolipidemic drugs do not decrease
serum TG level, but PFK lowered it significantiynse
under normal condition, insulin activates the engym
lipoprotein lipase and hydrolysis TG [21]. Planttraxt
reduces the serum TG of alloxan induced diabetie aad
may prevent the progression of CHD. Accumulatioril Gf
is one of the risk factor in coronary heart diseéSED).
The total lipid profile in serum (total cholesterol
triglycerides) of the Alloxan induced diabetes ratsated
with PFK (200 or 400 mg/kg, p.o) showed significant
reduction, as compared to diabetic control ratsis Th
suggests that PFK can prevent or be helpful incieduthe
complications of lipid profile observed in somelaké#cs in
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whom hyperglycemia and hypertriglyceremia coexisite krishnae L.are a good candidate for alternative and/or
frequently. The strong anti-hyperglycemic effect PFK complementary medicine in the management of diabete
could indirectly be related to beneficial actiorasigt the mellitus.
abnormal high concentration of serum lipids obserire
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