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ABSTRACT

In oral glucose tolerance tests with methanolicraott of Casearia elliptica leaves (MECE), the extralose-
dependently reduced blood glucose concentratiomgucose-loaded mice. At extract doses of 50, 200,and 400
mg/kg, the reductions in blood glucose levels wesspectively, 6.9, 21.9, 35.8, and 50.0%. In caispa, a
standard antihyperglycemic drug, glibenclamide, wleglministered at a dose of 10 mg per kg, redudeddb
glucose level by 47.4%. In analgesic activity tegth acetic acid induced pain model mice, theawttat the afore-
mentioned four doses, dose-dependently reduce @i induced abdominal constrictions in micel®y5, 40.7,
48.1, and 51.9% versus the 48.1 and 63.0% redustiobtained with a standard analgesic drug, aspirin,
administered respectively, at doses of 200 andm@@er kg. The extract when administered to midendt cause
any acute toxicity when administered at doses g0 mg per kg. Preliminar phytochemical analygsiswed the
presence of alkaloids, flavonoids and tannins im éltract, which can account for the observed gptiglycemic
and antinociceptive activities.

Key words: Casearia elliptica Flacourtiaceae, OGTT, analgesic, antihyperglycemi

INTRODUCTION

Casearia ellipticawilld. (Flacourtiaceae) is a tree found in variqasts of Bangladesh and India. In Bangladesh, it
is known as ‘bon kofi’, while in India, in Hindi is known as ‘chilla’, in Marathi it is known as &dgi’, and in
Sanskrit it is known as ‘chilhaka’. The tree is Wmoas ‘katiccai’ in Tamil and ‘chilaka-dududi’ inelegu. Not
much has been reported on the ethnomedicinal uspsasmacological properties and phytochemical trents

of the plant.

Leaf paste is used to check bleeding of woundsénGarhwal region of Uttarakhand, India [1]. In THienalayan

regions of India, the root bark is considered dactifive remedy for stimulating liver function [d]eaves, root and
bark are used in traditional medicines against rizala Tamil Nadu, India [3]. A polyherbal extrambntaining the
plant as one of the components has been foundpmira blood sugar levels in alloxan diabetic ré{s [

Diabetes is rapidly becoming endemic in Bangladesissibly because of changes in food patterns ifestyle.

Although allopathic drugs as well as insulin injens are available in Bangladesh to reduce eleveteds of blood
sugar during diabetes, such drugs are costly arstlyrare either in accessible or cannot be affotolethe poorer
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segments of the people in Bangladesh. Pain isaatsmmmon affliction, particularly among the ruralople of the
country, because of continuous hard labor eitheh@agricultural fields or at home. Thus more w@fédble and
readily available drugs need to be found to cortede two afflictions.

We had been systematically screening the plantBasfgladesh for their glucose lowering and antinegiive

potentials [5-12], for these plant resources camfa cheap and effective basis for blood sugar timgeand pain
relieving drugs, which would be more affordable awdessible to the general population and can tedydaken

following appropriate scientific validation. Towarthat objective, the aim of the present study teasvaluate the
antihyperglycemic (through oral glucose tolerarestt or OGTT) and antinociceptive (through acetid-snduced

pain model test) potential of the leavesfelliptica At the same time, since not much is known abligt plant,

preliminary phytochemical screening and toxicitydiés were carried out with the methanolic extcddeaves.

EXPERIMENTAL SECTION

Plant material collection
Leaves ofC. elliptica were collected during November 2013 from LawacHzoeest Reserve in Sylhet Division,
Bangladesh, and taxonomically identified at the @adesh National Herbarium (Accession Number 38,711

Preparation of methanolic extract of leaves
Leaves were cut into small pieces, air-dried inghade, and 1509 of dried and powdered leaves exéracted with
methanol (w:v ratio of 1.5, final weight of the gt 12.49).

Chemicals and Drugs
Glibenclamide, aspirin, and glucose were obtaineunfSquare Pharmaceuticals Ltd., Bangladesh. Alerot
chemicals were of analytical grade.

Animals

Swiss albino mice, which weighed between 14-18gewesed in the present study. The animals werer@utdiom
International Centre for Diarrhoeal Disease ResgeéBangladesh (ICDDR,B). The animals were acclipeatifor
three days prior to actual experiments. The studg wonducted following approval by the InstitutioAaimal
Ethical Committee of University of Development Ahative, Dhaka, Bangladesh.

Oral glucosetolerancetestsfor evaluation of antihyperglycemic activity

Oral glucose tolerance tests were carried out ashpeprocedure previously described by Joy andauitL3] with
minor modifications. Briefly, fasted mice were gpaa into six groups of five mice each. The varigusups
received different treatments like Group 1 receivetiicle (1% Tween 80 in water, 10 ml/kg body wéjgind
served as control, Group 2 received standard dyligeiclamide, 10 mg/kg body weight). Groups 3-6ereed
methanolic fruit extract (MECE) at doses of 50, 1200 and 400 mg per kg body weight. All substangese
orally administered. Following a period of one hoall mice were orally administered 2g glucosedifgbody
weight. Blood samples were collected 120 minutésr dfie glucose administration through puncturiegrh Blood
glucose levels were measured by glucose oxidaskeoa¢l4]. The percent lowering of blood glucoseelewvere
calculated according to the formula described below

Percent lowering of blood glucose level = (1 &/W) X 100,

where W and W, represents the blood glucose concentration iregétamide or MECE administered mice (Groups
2-6), and control mice (Group 1), respectively.

Antinociceptive activity evaluation through abdominal writhing test

Antinociceptive activity of MECE was examined as\jously described [15]. Mice were divided into se\groups

of five mice each. Group 1 served as control and administered vehicle only. Groups 2 and 3 wegdlyor
administered the standard antinociceptive drugriasat doses of 200 and 400 mg per kg body weigisipectively.
Groups 4-7 were administered MECE at doses of B0, 200 and 400 mg per kg body weight, respectively
Following a period of 60 minutes after oral admirgon of standard drug or MECE, all mice were
intraperitoneally injected with 1% acetic acid atl@se of 10 ml per kg body weight. A period of Shotes was
given to each animal to ensure bioavailability amset of chemically induced irritation of aceticida¢l6],
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following which period, the number of abdominal stittions (writhings) was counted for 10 min. Tpercent
inhibitions of abdominal constrictions were cal¢athaccording to the formula given below.

Percent inhibition = (1 — WW,) X 100,

where W, and W. represents the number of abdominal constrictionsrithings in aspirin or MECE administered
mice (Groups 2-7), and control mice (Group 1), eesipely.

Acute toxicity test

Acute toxicity test was conducted as previouslycdbesd [17]. Mice were divided into nine groupscleayroup
consisting of six animals. Group 1 was given 1% &w&80 in normal saline (2 ml per kg body weight)eTother
eight groups (Groups 2-9) were administered, reaspdyg, 100, 200, 300, 600, 800, 1000, 2000 and030@ of
MECE per kg body weight. All animals were closebserved for the next 8 hours to notice any behavlidranges
or mortality and were kept under close observdiioithe next two weeks.

Statistical analysis
Experimental values are expressed as mean + SEdepé&mdent Sample t-test was carried out for statist
comparison. Statistical significance was consideodak indicated by a p value < 0.05 in all cad€$.|

Preliminary phytochemical screening
Preliminary phytochemical analysis of MECE for mese of saponins, tannins, alkaloids, and flavehaigtre
conducted as described before [18].

RESULTSAND DISCUSSION

Toxicity evaluation
The crude extract (MECE) did not show any toxigitynice even at the highest dose tested. There meahanges
in behavioral pattern, and mortality was not obsdrv

Preliminary screening of phytochemicals
Various tests conducted for presence of phytochamio MECE indicated the presence of alkaloidsydhoids,
and tannins.

Antihyperglycemic activity evaluation through OGTT

Dose-dependent reductions in blood glucose levedsewobserved in glucose-loaded mice following MECE
administration. At doses of 50, 100, 200, and 4@0par kg, MECE, respectively, lowered blood gluckesels by
6.9, 21.9, 35.8, and 50.0%. The results were ragisitally significant at the MECE dose of 50 mer [kg, but
significant P < 0.05) at the higher doses administered. A stahdatihyperglycemic drug, glibenclamide, when
administered at a dose of 10 mg per kg, lowereddlgucose level by 47.4%. Thus at the highest d6g¥)0 mg
per kg, MECE had higher blood glucose lowering @ftban glibenclamide. The results are shown inlddband
suggest that MECE can be used as a crude drugviering glucose.

Table 1: Effect of crude methanol extract of C. elliptica leaves (M ECE) on blood glucose level in hyper glycemic mice following 120
minutes of glucose loading

Treatment Dose (mg/kg body weight) | Blood glucose level (mmol/l) | % lowering of blood glucose level
Contro 10 m 548 +0.3 -
Glibenclamide 10 mg 2.88+0.19 47 .4*
(MECE) 50 mg 5.10+0.12 6.9
(MECE) 100 mg 4.28 +0.19 21.9*
(MECE) 200 mg 3.52+0.20 35.8*
(MECE) 400 m¢ 2.74+0.2 50.0*
All administrations were made orally. Values resgeted as mean + SEM, (n=5p < 0.05; significant compared to hyperglycemic troh
animals.

Alkaloids, flavonoids and tannins present in MEGHiId be responsible for the observed antihyperghiceffects.
The hypoglycemic effect of stem bark extractTeimarindus indican alloxan-diabetic rats has been attributed to
presence of alkaloids, flavonoids, and tannins aather groups of compounds [19]. Aqueous extraseeds of

422



Mohammed Rahmatullah et al J. Chem. Pharm. Res,, 2015, 7(4):420-424

Persea americanghowed hypoglycemic activity in alloxan-diabetats; phytochemical screening of the extract
indicated the presence of alkaloids, flavonoidsd &mnnins [20]. Ethanolic extract of whole plant Bfidax
procumbensdemonstrating hypoglycemic activity in STZ-diabetiats revealed the presence of alkaloids,
flavonoids, and tannins [21].

Antinociceptive activity evaluation results

Dose-dependent and significant reductidAs (0.05) in the number of abdominal constrictiowsithings) induced
by intraperitoneal administration of acetic acidrevebserved with MECE. At doses of 50, 100, 20040@ mg per
kg body weight, MECE was observed to reduce thebmunof writhings, respectively, by 18.5, 40.7, 48&hd

51.9%. A standard analgesic drug, aspirin, whenigidtared to experimental animals at doses of 20400 mg
per kg body weight, reduced the number of consbrist by 48.1 and 63.0%, respectively. Thus, a dds200

mg/kg MECE was equivalent to that of 200 mg/kg aspand a dose of 400 mg/kg MECE was better than of

200 mg/kg aspirin regarding antinociceptive potntrhe results are shown in Table 2 and suggestlie extract
possesses significant antinociceptive properties.

Table 2: Antinociceptive effect of crude methanol extract of C. elliptica leaves (M ECE) in acetic acid-induced pain model mice

Treatment | Dose (mg/kg body weight) | Mean number of abdominal constrictions | % inhibition
Contro 10 m 5.4 +0.2 -
Aspirin 200 m¢ 28103 48.1*
Aspirin 400 mg 2.0+0.32 63.0*
(MECE) 50 mg 4.4 +0.75 18.5
(MECE) 100 mg 3.2+0.73 40.7*
(MECE) 200 mg 2.8+0.37 48.1*
(MECE) 400 m¢ 2.6 0.4 51.9*

All administrations (aspirin and extract) were maafally. Values represented as mean + SEM, (n=$):<*0.05; significant compared to
control.

Alkaloids, flavonoids and tannins present in MEC&n caccount also for the observed antinociceptifecef
Aqueous extract ofelicia muricataleaves has been shown to possess anti-inflammaanmtinociceptive and
antipyretic activities; phytochemical screeningloé extract revealed the presence of alkaloidgofiaids, tannins,
saponins, and phenolics [22]. Analgesic activitg lh@en seen with aqueous leaf extractagenaria breviflora

phytochemical analysis revealed the presence afafls, flavonoids, and tannins in the extract [23]

The exact mechanism(s) behind the observed antiblypemic and antinociceptive effects were not ielated in

this preliminary study; such studies are now beindertaken in the laboratory. To our knowledges thithe first
report on the analgesic and antinociceptive effettaethanolic extract of leaves ©Gf elliptica However, it is to be
noted that stimulation of insulin secretion or wition of glucose absorption by the extract canoaat for the
observed antihyperglycemic effects. Such effectseHzeen noted with aqueous extractAdiutiion indicumplant

and the effects have been attributed to presenatkafoids, flavonoids, glycosides, saponins amthitas in the
extract [24]. The observed antinociceptive effemh de due to inhibition of prostaglandin biosynihdlrough

inhibition of cyclooxygenase(s) activity, which al€an be mediated through presence of alkaloidMBHCE.

Alkaloids and saponins were present in leaf anth st&tracts of_eucosidea sericeavhich showed inhibition of
cyclooxygenases 1 and 2 activities [25].

CONCLUSION

The experimentalesults suggest that the methanolic extract ofdeafC. elliptica possess antihyperglycemic and
antinociceptive potential and may be used for lémgeblood sugar and alleviating pain.
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