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ABSTRACT

The methanolic extract from leaves of Sreblus asper Lour was screened
for in vitro antioxidant activity, and for anti-diabetic activity. Thein vitro
antioxidant activity was evaluated using DPPH and H,O, for their free
radical scavenging property. The data were expressed as IC_ and com-
pared with ascorbic acid and tocoferol that served as reference standard.
Theleaf extract showed an1C_ of 1.01mg/ml and 700 ug/ml ascompared to
the standards, ascorbic acid and tocoferol, that showed an I C, of 4nm and
215 ug/ml respectively. Anti-diabetic activity was evaluated by the signifi-
cant reduction in serum glucose levels in streptozotocin induced hyperg-
lycemic ratstreated with leaf extract (200 and 400 mg/kg body weight), and
the standard drug glibenclamide (10mg/kg body weight]. The leaf extract
produced significant anti-hyperglycemic effect comparable to the stan-
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dard drug glibenclamide.

INTRODUCTION

Freeradicasarehighly reactivemoleculeswith un-
paired electrons. They react with DNA and causedam-
ageto it by breaking the phosphodiester bond or by
altering the base composition. The damage caused to
cellsand tissueshy freeradicalsleadsto severa dis-
eases such asarterioscleross, hypertension, aging, can-
cer, diabetesmédlitus, inflammation, rend failure, liver
damage, AIDSetcY. Severa studieshavereveded that
antioxidantsthat can scavengefreeradicasareeffec-
tivein treating such disorders. Butyl hydroxyl anisol
(BHA) and butyl hydroxyl toluene (BHT) are active
synthetic antioxidantsthat show adversereactiong??.
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Hence, thereisan urgent need for the production of
antioxidantsfrom natural source and can benontoxic,
economical, showing high activity that can replacethe
synthetic compounds. A large number of plants are
known to exhibit potent antioxidant activitied*®. Plant
phenolic compounds such asflavonoidsand non-fla-
vonoids act as antioxidantsthrough different mecha-
nismssuch asscavenging of freeradicals, quenching of
reactiveoxygen species, inhibition of oxidativeenzymes,
chddingof trangtion metds, or throughinteractionwith
biomembranes®.

Diabetesmdlitus(DM) isachronic disorder caused
by deficiency in the production of insulin by pancress,
or by theineffectivenessof theinsulin produced. Such
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adeficiency resultsinincreased concentrationsof glu-
cosein theblood which can cause damageto the body
inparticular tothe blood vessal sand nerves. Apart from
currently availabl e therapeutic options, many herbal
medicines have been recommended for the treatment
of diabetes. Many Indian medicina plantsarereported
to beuseful inthetreatment of diabetes™®.

S asper Lour (Family Moraceae) isadioecious
woody plant distributed in tropical countriessuch as
Indig, Ching, Sri Lanka, Mdaysia, the Philippinesand
Thailand. Itisava uablemedicind plant used intradi-
tiond medicine. Thebark extract fromthisplantisbeen
used asremedy for fever, dysentery, relief of toothache
and antigingivitis¥. Theroot extract isapplied to un-
hedlthy ulcers, sinusesand used asan antidote to snake
bite. Themilky juice prepared from tender nodal and
leaf cuttingshas been used asanti septic and astringent
applied to chapped hands and sore heel §°. Antican-
cer, anti-microbid, anti-maarid andinsecticidd activi-
tieswerereportedinthisplant™-4, Themedicind prop-
ertiesattributed to this plant aremainly dueto the pres-
enceof severd cardiac glycosidesin different partsof
thisplant!*>1¥, The presentinvestigationisto eva uate
the antioxidant and anti-diabetic activitiesfrom | eaf ex-
tractsof S asper.

EXPERIMENTAL

Plant collection and identification

Theleavesof Sreblusasper Lour. were collected
from mature plant (10-year-old) in the month of Au-
gust-September, 2008 from K akatiyaUniversity cam-
pus. Taxonomicidentification of the specimen was per-
formed and avoucher specimenisdepositedinthe her-
barium of Department of Botany, KakatiyaUniversity,
Warangd.

Prepar ation of extract

Thedried|leaveswere pulverized into fine powder
in an electric blender. The powdered material (250 g)
was extracted with methanol in soxhl et apparatusfor
24 h a room temperature. The crude methanolic ex-
tract thus obtai ned was concentrated by evaporating at
40°C using a rotary vacuum evaporator. Approximately
2 g of the semisolid residue was used for further ex-
periments.

%jogecﬁnofo_qy C—

Phytochemical screening

Phytochemical testswere carried out to know the
nature of compounds present inthemethanolic extracts
fromleaves*™. Nnhydrintest for amino acids, Mayer’s
and Dragendorff’s tests for alkaloids, Fecl, test for
phenolic compounds, Shinoda’s test for flavonoids,
Libermann-Burchard test for terpenoid/steroids and
froth formationtest for sgponins.

Deter mination of antioxidant activity
1,1-Diphenyl-2-picryl hydrazyl (DPPH) (Sigma
Aldrich Co., St. Louis, USA), phosphate buffer saline
(PBS) (Himedia, Mumbai, India) and ascorbicacid (SD
finechemicasLtd., Mumbai, India) of andyticd grade
were used. Different concentrations (10.30, 50, 100
and 200 mg/L) of extract were subjected to antioxi-
dant assay with DPPH, and radical scavenging activity
withH,O,,
Diphenyl Picryl Hydrazyl (DPPH) free radical
scavenging activity

Invitro DPPH freeradical scavenging activity of
leaf extract was determined as described by Blios
(1958)*8. To 0.1 ml of different concentrations (0.01
to 10 mg/ml) of each extract, 2.5 ml of methanol and
0.5ml of 0.2mM DPPH solutionswereadded and thor-
oughly mixed. The absorbance was measured at 517
nm. Ascorbic acid was used as control. The experi-
ment wasperformed intriplicatesandthelC_ (inhibi-
tory concentration) for each concentration was deter-
mined.

Hydrogen peroxide (H,0,) freeradical scaveng-
ing activity

Theability of leaf extract to scavenge hydrogen
peroxide was determined according to the method
of Famey et al. (1998) and Sanchez, (2001)1°29,
The solution of hydrogen peroxide (20 mM) was
prepared in PBS (pH 7.4). Various concentrations
(0.01 to 10 mg/ml) of 1 ml of leaf extracts and
standard (tocoferol) were added to 2 ml of H,, O,
Absorbance of hydrogen peroxide at 230 nm was
determined after 10 min against a blank solution
containing PBS without H,O,. The percentage of
H,O, scavenging for thetest and standard compounds
was calcul ated as

% scavenged [HZOZ] = [(A Asample)/Acontl’Ol]* 100

control
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Deter mination of anti-diabetic activity

Wister abino adult rats (200-220 g) of either sex
(obtained from Mahaveer Enterprises, Hyderabad, In-
dia) were housed in polypropylene cagesin aroom
wherethe congenia temperaturewas 27°C+1°C and
12 hlight and dark cycleswere maintained. Animals
were maintained asper theguidelinesof Institutional
Animal EthicsCommittee. They weredlowedto accli-
matizeto theenvironment for 7 daysand supplied with
astandard pellet diet (Hindustan Lever Ltd., Banga-
lore) and water ad libitum.

Collection of blood samples

Theblood was collected from orbita plexusin he-
parinized tubes and plasmawas separated by immedi-
ate centrifugation of blood samplesat 3000 rpmfor 5
min at room temperature and wasdirectly used for es-
timating glucoselevel sinblood plasma.

Activity in streptozotocin induced-hyper glycemic
(diabetic) animals

A group of ratsstarved for 18 hwere made hyper-
glycemicby injecting streptozotocin (Sigma, USA) dis-
solvedincitrate buffer (pH 4.3) at therate of 65 mg/kg
of body weight, 15 min after theintraperitoned admin-
istration of 110 mg/kg of nicotinamidein normal sa-
line?, After 5 days, their plasmaglucose concentra-
tion was estimated and moderately streptozotocindia-
betic ratshaving plasmagl ucoselevel sabove 250 mg/
ml were separated into four groups and each group
contained 6 animals. Group 1 served asuntreated dia-
betic control, group 2 was given astandard ora hy-
poglycemicagent, glibendamide (10 mg/kg) whilegroup
3 and 4 received 200 mg/kg and 400 mg/kg of
methanolic extract of S asper. Blood glucoselevel of
eachrat wasestimated at 1, 2, 4 and 8 h after adminis-
tration of these components.

Satistical analysis
Theresultswereexpressed asmeantS.D. Statisti-

cal analysis(p<0.05) were carried out using paired t-
test and one-way ANOVA followed by Bonferroni test.

RESULTS

Phytochemical screening
Phytochemica screeningfor secondary metabolites

inthemethanolic extract of leavesreved ed the pres-
ence of amino acids, phenolicsand terpenoid/steroids.

Antioxidant activity of leaf extract: DPPH free
radical scavenging activity

FHgure 1 showsIC50inhibition curveof DPPH redi-
ca withmethanolicleef extract of S asper. Theextracts
showed variable antioxidant activity depending onthe
dose concentration of theextract. Theamount of extract
needed for 50% inhibition (IC50) of DPPH radical is
1.02 mg/ml whereasthel C50for ascorbicacid was4nm.
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Figurel: Antioxidant activity of extract usng DPPH method
H,O, freeradical scavenging activity

Antioxidant activity of S asper |eaf extractisrepre-
sented inthe Figure 2. Six different concentrations of
methanolicextract of leaveswereusedfor thefreeradica
scavenging activity. It wasevident that theextract showed
adosedependentinhibitionof H,O, freeradicd. ThelC,_,
vaueof lesf extract wasfoundto be 700 ug/ml and refer-
encedrugtocoferol showed anIC_ of 215 pg/ml.
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Figure2: H,O,radical scavenging activity of S. asper

Activity in streptozotocin induced-hyper glycemic
animals

Thedudiesonthemethanolicleaf extract of S asper
— ijogecﬁnofo_qy
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reved ed that theextract produced significant reduction
inglucoselevesinthe serumin hyperglycemicratsat
both doselevel s (200 and 400 mg/kg body weight) as
compared todiabetic control. Thereductioninthemean
value of glucoselevel inthe serum was dose depen-
dent. Theglucoseleve sintheblood serum of the nor-
mal and streptozotocin ratson 7th, 14th and 21st days
aredepictedin TABLE 1. Similar to theglibenclamide,
the extract produced significant (p<0.01)
anti hyperglycemic effectsafter 1 h of administration of
extract inhyperglycemicrats.

TABLE 1: Effect of methanolic extractsof S. asper (MESA)
on plasmaglucoselevelsof hyperglycemicrats

Treatment Ohr 1hr 2hr 4hr 8hr

Normal rats- 839+33 83536 83.1+4.1 82.6+2.4 81.5£3.2

Diabetic Control  276.6+4.5 2744452  2723+49 2706+38 269.6+4.5

Glibenclamide ~ 283.3+4.7 267.4+4.9%*% 253645 1%* 230544 5%% 230.244.6%*
MESA(200mg/kg) 2816+4.9 273.8+52% 259.7+4.7+% 2462 +4.2%% 230.2 44 2%
MESA(400 mg/kg) 282.8+ 5.1 271.243.9%% 2554+4.9%% 2434247+ 235214 2%+

Values are in mean + SD; n =6; *p<0.01; **p<0.001

DISCUSSION

In thisinvestigation we demonstrate that the | eaf
extractsof S asper, awoody medicina plant hasanti-
oxidant and anti-diabetic activities. Phytochemicd sud-
iesof leaf extract revea ed the presence of phenolics
and terpenoid/steroids, which are believed to bere-
spong blefor antioxidant and antidiabetic activities. The
antioxidant activity of methanolic leaf extract wasas-
sessed by standard DPPH assay performed for thein-
hibition of superoxideanionformation. Thefreeradica
scavenging activity of methanolicleef extract wasevau-
ated through itsability to quenchthesyntheticfreeradi-
cals. DPPH scavenging activity wasearlier used asa
quick and reliable parameter to assesstheinvitroan-
tioxidant activity from crudeextractsof severa medici-
nal plantg?2l,

Hydrogen peroxideisaweak oxidizing agent that
inactivatesafew enzymesdirectly, usualy by oxidation
of essential thiol (-SH) groups. It can crosscell mem-
branesrapidly; onceinsidethecdl, it can probably re-
act with Fe**and possibly with Cu?*ionsto form hy-
droxyl radicalsand thismay betheorigin of many of its
toxic effects®. From our results, theH,O, scavenging
activity of the plant extract iscomparabletothat of the

standard tocopherol. In the present investigation S
asper leaf extract at different dosesdemonstrated sig-
nificant DPPH and H,O, scavenging activity indicating
itsability to act asfreeradical scavengers.

Diabetesmdlitusispossbly theworld’s largest grow-
ing metabolic disease, and astheknowledgeon the het-
erogeneity of thisdisorder isadvanced, theneed for more
appropriate therapy has increased?”’. Oral
antihyperglycemic agentsandinsulinarewidely usedin
diabetestreatment, but they dso haveprominent Sdeef-
fects. Effectivecontrol of theblood glucoselevd isakey
stepto prevent or reversethediabetes complicationg?.

Fasting blood glucose level in diabeticratsisan
important parameter for monitoring diabetes?. Our
data suggeststhat the methanolic extract of S asper
(MESA) causesthe antidiabetic effect by reducing the
fasting blood glucoselevel.

The present study concludesthefreeradica scav-
enging and anti-diabetic activitiesfrom leaf extractsof

S asper.

REFERENCES
[1]
[2]
[3]
[4]
[5]
[6]

J.P.Allard, E.K.Aghdassi, J.Chau, |.Salit,

SWalmsley; Am.J.Clin.Nut., 67, 143-147 (1998).

J.J.Gao, K.Igalashi, M.Nukina; Biosci Biotechnol

Biochem, 63, 983-988 (1999).

T.Osawa, M.A.Namiki; Agri.Biol.Chem., 45, 735-

739 (1981).

S.Badami, M.K.Gupta, B.Suresh; J.Ethnopharmacal.,

85, 227-230 (2003).

B.Halliwell, J.M.Gutteridge, O.I.Aruoma;

Anal.Biochem., 165, 215-219 (1987).

A.J.J.Sunilson, P.Jayaraj, M.Syam Mohan,

A.Anita Gnana Kumari, R.Varatharajan;

Int.J.Green.Pharmacy, 2, 200-203 (2008).

K.R.Kirithikar, B.D.Basu; ‘Indian Medicinal Plants’,

International book distributors, Dehradun, India,

(1995).

K.M.Nadkarni, A.K.Nadkarni; ’Indian Materia

Medica’, Popular Prakashan, Bombay, India,

(1976).

[9] B.B.Gaitonde A.X.Vaz, J.K.Patel; Ind.JMed.ci.,
18, 191-199 (1964).

[10] K.Mukherjee, L.N.Roy; Int.J.Crude Drug Res; 21,
189-190 (1983).

[11] R.PRastogi, B.N.Dhawan; Drug Dev Res, 19, 1-

12 (1990).

[7]

8]

%jogecﬁnokyy C—
e Tudian ounadl



BTAIJ, 3(4) December 2009

Sadanandam Abbagani et al.

235

————, FyurrL PAPER

[12] M.K.Das, M.K.Beuria; Trans.R.Soc.Trop.Med.
Hyg., 85, 40-41 (1991).

[13] S.Wongkham, P.Laupattarakasaem, K.Pientha-
weechai, P.Areejitranusorn, C.Wongkham,
T.Techanitiswad; Phytother.Res., 15, 119-121
(2001).

[14] M.S.Hashim, K.S.Devi; Fitoterapia, 74, 670-676
(2003).

[15] V.K.Saxena, S.K.Chaturvedi; J.Nat.Prod., 48, 981-
985 (1985).

[16] C.Y.Duh, J.M.Pezzuto, A.D.Kinghorn,
N.R.Farnsworth; J.Nat.Prod., 48, 981-985 (1985).

[17] E.GTrease, W.C.Evan; ‘Textbook of pharmacognosy’,
Alden Press, Oxford, (1983).

[18] M.S.Blois; Nature, 29, 1199-2000 (1958).

[19] E.J.C.Famey, L.Luyengi, S.K.Lee, L.F.Zhu,
B.N.Zhou; Journal of Natural Products, 61, 706-
708 (1998).

[20] Sanchez; Food Science Technology Institut., 8, 121-
137 (2001).

[21] P.Masiello, C.Broca, R.Gross, M.Roye,
|.M.Manteghett; Diabetes, 47, 224-229 (1998).

[22] M.C.Navarro, M.PMontilla, A.Martin, J.Jiménez,
M.RPUtrilla; Planta Med., 59, 312-314 (1992).

[23] M.I.Thabrew, R.D.Hughes, I.G.Mc Farlane;
Phytother Res., 12, 288-290 (1998).

[24] E.Conde, A.Moure, H.Dominguez, J.C.Parajo;
J.Agric Food Chem., 56(22), 10651-10659 (2008).

[25] M.Al-Fatimi, M.Wurster, GSchréder, U.Lindequist;
J.Ethnopharmacol., 111(3), 657-666 (2007).

[26] M.JMiller, H.Sadowska-K rowicka, S.Chotinaruemol,
J.L.Kakkis, D.A.Clark; J.Pharmacol.Exp.Ther.,
264(1), 11-16 (1993).

[27] C.J.Bailey, C.Day; Diabetes Care, 12, 553-564
(1989).

[28] J.Chen, W.L.Li, J.L.Wu, B.R.Ren, H.Q.Zhong;
Phytomedicine, 15, 98-102 (2008).

[29] M.S.De Sereday, C.Gonzaez, D.Giorgini, L.De
Loredo, J.Braguinsky, C.Cobefias; Diabetes Metab,
30, 335-339 (2004).

——— ngogecﬁnofo_qy
e udian oanl



