Available online www.jocpr.com

Journal of Chemical and Phar maceutical Resear ch, 2014, 6(4):575-580

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

Preliminary antihyperglycemic activity-guided studies on the |eaf
extract and fractions of Ocimum basilicum L.

F.N. Mbagji’, C. O. Okoli and A. C. Ezike

Department of Pharmacology & Toxicology, FacultyPbfarmaceutical Sciences, University of Nigeria,
Nsukka, Enugu State, Nigeria

ABSTRACT

The methanol-dichloromethane leaf extract (MDEpofmum basilicum L. (Lamiaceae)was subjected dinbical
activity-guided studies using antihyperglycemiedefin alloxan diabetic rats as activity-guide. Timgpoglycemic
and oral glucose tolerance effects were also euallign normal rats. The results showed that theaektand the
fractions caused a significant (P<0.05) reductiam blood glucose level of alloxan diabetic rats. Teel of
reduction in blood glucose at 8 h was of the omfemagnitude: MDE (Methanol-dichloromethane extydé&.70%)
> N-HF (N-Hexane fraction; 44.74%) > MF (Methandlattion; 42.28%) > DF (Dichloromethane fraction;
31.88%). In normal rats, however, the extract diat reduce blood glucose level at doses tested Uqupressed
postprandial blood glucose rise after glucose loAdute toxicity studies on the extract revealedoead LDgy> 5
g/kg in mice. Preliminary phytochemical studies wbd that the extract and fractions tested positioe
carbohydrate, glycosides, reducing sugars, ressagonins, steroids, and terpenoids. These findsuggest that
constituents of leaves of O.basilicummay possesbyaerglycemic properties and lower blood glucasdy in
diabetic but not in normoglycemic condition. Theilayperglycemic activity may not be attributed tosiagle
constituent.
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INTRODUCTION

Current trends in the control of hyperglycemic dtind associated with diabetes mellitus suggedesréor plants
routinely used for culinary purposes. One of sulamgs isOcimum basilicumL. (Lamiaceae), a perennial herb that
grows from 30 - 90 cm high with opposite, light gne silky leaves ovate to lanceolate, 3.75 — 5 ong land
flowers 0.72- 1.25 cm long, borne on long termiredemose inflorescence [1]. The plant is known byesal
vernacular names in Nigeria where it is variousifledd “Efirinpo”, “Efirin-ajija” and “Eirin-aja” in Yoruba,
“esewon” in Edo, “ufuo-yibo” in Urhobo and “Urngadnd “Kacukacunga” in northern parts of the country
[2,3].The leaves can be harvested throughout tbaigg season and are used fresh or dried for ayliaad
medicinal purposes. It is a culinary herb commardgd in the Mediterranean region [4], as well asoutheastern
Nigeria where the leaves are popularly employeftbasring in foods.

O. basilicumis additionally valued for its medicinal propestim traditional medicine where it is variouslyioted
to ease flatulence, stomach cramps, colic and éstiign following its actions on the digestive amavous systems
[5]. The leaves and flowering tops are creditechwibtispasmodic, carminative, digestive, galactagpogtomachic
and tonic [6,7,8,9] properties and claimed to beeffieial in the treatment of feverish illnessesp@sally colds and
influenza), nausea, gastro-enteritis, migrainsgimnia, depression and exhaustion when taken aitgfi0]. They
are used to treat acne, insect stings, snake aitédsskin infections [10] when applied topicallyfusion of the
mucilaginous seed is used in the treatment of ghoner, dysentery and chronic diarrhoea [11]. Thetgdk claimed
to remove film and opacity from the eyes [9] whergle root is used in the treatment of bowel comfdan
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children [11]. Previous studies have revealed tméimacrobial [12], insecticidal [13], antihyperglgmic,
hypolipidemic [14] and anticarcinogenic [15] acti®s.

The huge financial implication of diabetes managemmakes the search for alternative treatment ftocally

available medicinal or culinary plants an imperatilthough the antihyperglycemic activity of aquscextract of
this plant has been documented in an earlier stilnily,study subjected the methanol-dichlorometHaaé extract
and its solvent fractions to bioactivity-guided dias using antihyperglycemic effect in alloxan diab rats as
activity-guide. The hypoglycemic and postprandiaicgse tolerance effects of the extract in normoggic rats
were also studied.

EXPERIMENTAL SECTION

Animals

Adult Swiss albino rats (110-250 g) and mice (15¢3®f both sexes were obtained from the Laborafomymal
Facility of the Department of Pharmacology & Toxamy, University of Nigeria, Nsukka. The animalsredept in
steel cages within the Facility and allowed freeess to water and standard livestock pellets. Ailmal
experiments were conducted in compliance with tlatiddal Institute of Health Guidelines for Care ddse of
Laboratory Animals (Pub No. 85 — 23, revised 1985).

Chemicals, reagents, solvents and drugs

All the chemicals, reagents and solvents used wemmnalytical grade. They include methanol (FlukEagland),
dichloromethane (Fluka, England), n-hexane (NAAFGI@eria), silica gel (60-120 mesh size), tween &ixan
(Fluka, Germany), glibenclamide (Aventis, Germany).

Equipment/instruments

Accu-ChecR Active glucometer kit (Roche, Germany), Accu-CHedictive strips (Roche, Germany), Thomas-
Willy Lab Mill (model 4), animal weighing balancetary evaporator, soxhlet extractor, bulk balatfi@gtionating
column, animal cages.

Collectionand preparation of plant material

Fresh leaves dD. basilicumwere purchased from a local market in Nsukka in éfoler, 2009. The identity was
established and authenticated at the InternatiGealkre for Ethnomedicine and Drug Development (DEDD),
Nsukka. The leaves were separated from the stafig dnder the sun for a day and ground to coamseler using
a laboratory mill (Thomas Willy, Model 4). The lgadwder was weighed and stored in an air tightaioet before
use.

Extraction of plant material and solvent-guided fractionation of extract

About 960 g of the powdered leaves was extractéld about 5 L of a 1:1 mixture of methanol-dichloethmane by
continuous extraction in a soxhlet. The extract wascentrated in a rotary evaporator to obtain 3919.07%
w/w) of the methanol-dichloromethane extract (MDBubsequently, MDE (56.17 g) was subjected to sblve
guided fractionation in a silica gel (60 — 120 magte) glass column (60 x 4.5 cm) successivelyedlwtith n-
hexane, dichloromethane, and methanol (100%). Thetibns were collected and concentrated in a yotar
evaporator to afford 11 g (19.58% w/w) of n-hexdNeHF), 12.6 g (22.43% w/w) of dichloromethane (Ddf)d
12.8 g (22.78% w/w) of methanol (MF) fractions restively. The extract and fractions were subjected
preliminary phytochemical tests using procedurebrad by [16], [17]

Acute toxicity (LDsp) test

The acute toxicity and lethality (Ldg) of the methanol-dichloromethane extract (MDE)niice (n = 13) was
estimated using the method described by [18]. Théyswas carried out in two stages. In stage orieg ifm = 3)
received oral administration of 10, 100, or 1000kggf MDE (suspended in3% Tween 80) and were ofeskefor

24 h for number of deaths. At the end of 24 h, eatkd was recorded. Consequently, a fresh batchioaf m(n = 1)
received 1600, 2900, and 5000 mg/kg of MDE in #mpad stage of the test and were observed forf@ddeaths.

Biological activity-guided studies

The extract and fractions were subjected to bieigtguided studies using antihyperglycemic activiit alloxan-
induced diabetic rats as activity guide. The angmedre fasted for 12 h but allowed free accessatenwAt the end
of the fasting period, the basal fasting blood ghec (FBG) level was measured using a glucometdrseduently,
diabetes was induced by single intraperitonealctiga of alloxan monohydrate (120 mg/kg) and norfiesiding
maintained thereafter. Five days later, blood wasvd from each rat by tail snipping and the blodutgse level
measured using Accu-ChétkActive glucometer kit. Animals with blood glucodevel > 170 mg/dl were
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considered diabetic and used for the study. Thieetiia animals were randomly divided into 10 gro(ps 5) and
received oral administration of 200 or 400 mg/kgMBE, N-HF, DF, MF, 3% v/v Tween 80 (vehicle) (2/kg) or
glibenclamide (0.2 mg/kg) respectively. Blood glseavas measured as earlier described before (0dhateD.5, 1,
2, 4 and 8 h after treatment. The results showedl tfre MDE elicited greater hypoglycemic effectrthihe
fractions. Hence the fractions were not subjeatefdther studies.

Hypoglycemic activity test

Animals fasted for 16 h, were randomly divided ifitar groups (n = 5) and received oral administratf MDE
(200 and 400 mg/kg), glibenclamide (0.2 mg/kg) &8t v/v Tween 80 (2 ml/kg) respectively. The bloddcgse
level of each animal was measured prior to (0 k)atrD.5, 1, 2, and 4 h after treatment.

Oral glucose tolerance test

Animals fasted for 16 h but with free access toewatvere randomly divided into four groups (n =By received
oral administration of MDE (200 and 400 mg/kg),bgihclamide (0.2 mg/kg) and 3%v/v Tween 80 (2 mi/kg)
respectively. One hour later, the rats receivetigiteose load (2 g/kg). The blood glucose levedniimals in each
group was measured before (0 h) and at 30, 6a,2101150 and 180 min after glucose load.

Statistical analysis
Data obtained was analyzed using One-Way ANOVA fantther subjected to LSD test post hoc and presease
Mean + SEM. Differences between means were accejgedicant at 95% confidence interval.

RESULTS

Acute toxicity test
Oral administration of up to 5 g/kg of MDE to midal not cause any death. The oralshBf MDE in mice was
estimated to be > 5 g/kg.

Phytochemical congtituents of extract and fractions

The phytochemical tests showed that the MDE teptesitive to glycosides, reducing sugars, sterasdponins,
terpenoids, carbohydrates and resins. The N-HFedepbsitive to glycosides, reducing sugars, steradd
terpenoids, while the DF gave positive reactions dtycosides, carbohydrates, reducing sugars, id&erand
terpenoids. The MF tested positive to glycosidappsins, carbohydrates reducing sugars and reGatde 1).

Table 1: Phytochemical constituents of extract and fractions

Phytoconstituent MDE N-HF DF MF

Alkaloids -
Carbohydrates ++ - + ++
Flavonoids - - - -
Glycosides ++ + ++ o+t
Reducing sugars ++ + ++ +
Resins +++ - - ++
Saponins +++ - - +++
Steroids ++ ++ ++ -
Tannins - - -
Terpenoids +++ +++ ++ -

- = Absent; + = Present in small concentration; +=Present in moderately high concentration; +++ ré%ent in very high concentration;
MDE = Methanol-Dichloromethane extract; N-HF = N>tame fraction; DF = Dichloromethane fraction; MF Methanol fraction

Effect of extract and fractions on blood glucose level of diabetic rats

The extract and fractions caused significa®(.05) reduction in the blood glucose level of édrats in a non-
dose dependent manner (Table 2). There was aaliimitirease in the blood glucose level upon adrnatisn of the

drugs followed by a non-uniform decrease over tiMmBE, N-HF, MF, and glibenclamide reduced bloodoglse

level from 2-8 h while DF at 200 mg/kg reduced ldapucose level from 4-8 h whereas the 400 mg/iatedl no

reduction. The antihyperglycemic effect was of théer of magnitude MDE >HF>MF>DF (Table 2).

Effect of MDE on blood glucose level in normoglycemic rats
Acute oral administration of MDE to normoglycemats did not lower blood glucose level. Howeverr¢heas a
decrease in the blood glucose level of glibenclanidated rats (Table 3).

Effect of MDE on oral glucose tolerance

The extract suppressed the postprandial rise icogkilevel in a non-dose-dependent manner aftegltitcese meal.
Peak suppression occurred at 30 — 60 min afteglttmmse load (Table 4).
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Table 2: Effect of extract and fractionson blood glucose level of diabetic rats

Treatment (m%c/)EZ) Basdine 05h Bloold 3 HOSEISNS (2nr]19/dL) 4h 8h
oo a7 2r430 477.(?;%1).7 483; 3«:153.0 4@(;_71.?:3 f)?’A 48(7_.8(% 03)6.5 48(7_.82; ;1)6.5
DE 200 32168537 338.((_351.-2496;.7 32‘2.11. igs.e 31?'12.58;10'5 27?131 : 21)1.7 292(:916;30.8
s SRS PR ko 6Eide b
e TGaks e wtsler uitths wlilde
400 24524 443 28?2;2 x 222).8 26'?_.3 557.2 233(.5 304;0.4 18?2.23 (;1)5.9 16(13;2:::> :)7.0
oF 200 16325 36.0 23%3 x 5371)2 22(7.1(; . 5)8.2 193.5 512?0.7 16(5]:‘01; 02)8.2 13(13;?.; 93)0.8
W smoos Wasme 5 The sulditio il il
E boo 2606449 2800266 299.8+295 2298250 2026+163 150.4%231°
(:10.90) (-15.04) (11.82) (22.56) (42.29)
400 31025 36.0 3?_21.5227).3 37(221 £ 3)9.7 32?_.21. §6<;0.1 28?&8.511)72.0 25231.3 : 18)2.2
Glbenclamide 0y 280.0%30.4 299(.?6%957 30%_.3 1:4§3.2 261'56;0)14'4 21212.2.2 72)2.0 181(.365 %1‘2‘)3.8*

n =5; *P<0.05 compared tobaselinevalues(One wayOMW,; LSD test post hg¢IDE — Methanol-Dichloromethane extract; N-HF - Mxane
fraction; DF - Dichloromethane fraction; MF - Methal fraction. The values in parenthesis represamtentage reduction of blood glucose
calculated relative to baseline glucose level.

Table 3: Effect of MDE on blood glucose concentration in nor moglycemic rats

Dose Blood glucose (mg/dL
Treatment . okg) 0h osh OV (mo/dt) 2h 4n
Control - 115.8+25 123.4+20 123420 1#D8 113.8+3.2
MDE 200 1034 +75 116.2+6.2 1198+55 1182% 1122+5.2
400 111.6+4.7 1328+54 124.0+49 116.8%+3124.0+3.8
Glibenclamide 0.2 1540+4.8 116.2+3.1 118.6%&2107.2+2.7 93.4+2.6

MDE: Methanol-dichloromethane extract

Table4: Effect of MDE on postprandial blood glucose level in nor moglycemic rats

Blood glucose (mg/dL)

Treatment  Dose(mg/kg) —5 30 min 60min ___ 90min _ 120min__ 150min 180 min
control ] 1174 19g 16924195 1642£192 1324392 1318198 128.2:9.0 1292:79
A28 74410y (39.86)  (12.78)  (1227)  (9.20)  (10.05)

1436491 1322453 132.043.9 128.6+4.9 127.243.7 126.6+3.2

MDE 200 124.2+43 715 69y (6.44) 628)  (354)  (243)  (1.93)
130.6+8.7 144.4+10.3 131.447.1 129.643.9 126.645.6 122.2+6.2

400 129.0465 ™ g 59y (11.94)  (1.86)  (0.47)  (-0.19)  (-0.53)

. . 14144123 120.4+7.7 109.4%6.5 104.4+7.1 958+10.1 88.2+5.3
Glibenclamide 02 10324327 57 00y (1667)  (6.01)  (1.16)  (747)  (-14.54)

Values in parenthesis are glycemic change (%) daled relative to 0 min values. MDE = Methanol-dmomethane extract.

DISCUSSION

Results from this study have shown that the exwmack fractions oD. basilicumleaves may lower blood glucose
level in diabetic but not in normoglycemic conditidexperimentally, alloxan is known to cause hypagmia and
glucose intolerance or syndromes similar to eiffyye 1 or Type 2 diabetes mellitus [19,20] Therefaffective
lowering of blood glucose levels in treated diabedits by the extract and fractions indicates ldates of this plant
may be useful in overt cases of diabetes mellitimyever, results of this study also showed thatglyeemic
control ability of constituents of the leaves mag bestricted to diabetic conditions since treatment
normoglycemic rats with the extract and fractiond dot lower their blood glucose levels. This ishex not
surprising since the leaves are popularly usedbasring in food and there is no known or documerassociation
of its use with accidental hypoglycemia after canption. Thus, in addition to the likely usefulnedéghe leaves in
overt diabetes condition, our findings suggest théinary use of the leaves may not predispose abmmdividuals
to the risk of hypoglycemia.

Equally important is the effect of the extract dnogse tolerance. Pre-treatment of normal rats with extract
suppressed postprandial rise in blood glucose leselafter a heavy glucose meal with maximum seggive effect
coinciding with the time (30 - 60 min) of peak btbglucose level after the meal. This effect suggéisat the
extract may be effective in controlling overt posaipdial rise in blood glucose, a common featurewkndo
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aggravate the risk of chronic hyperglycemia in dies mellitus. Thus, control of postprandial hypargmia in
diabetes is of great importance due to its clotion to the risk of micro and macro-vascular ctiogtions and
death [21, 22]. A combination of antihyperglyceraitd enhanced glucose tolerance effects makesahed®f this
plant attractive in glycemic control in diabetes.

Solvent-guided fractionation was employed to sifgpthe complexity of the extract mixture as a pdauto
identifying the antihyperglycemic constituent omstituents using bioactivity-guided technique. Cangon of the
magnitude of reduction in blood glucose level dldiitic rats in the activity-guided study showed tha extract,
MDE, was more effective than the most active fattiThis implies that the antihyperglycemic activihay not
increase with further fractionation or separatidrconstituents of MDE. As such, the antihyperglyemctivity
may not be ascribed to a single constituent. Ithiss likely that leaf extracts dD. basilicunmay derive its
antihyperglycemic effect largely from the combirgffects of the phytoconstituents. This notwithstagd further
separation of the most active fraction may yielthgmperglycemic constituents with albeit a lowettgrrcy than the
extract. Several studies have documented the gtiglycemic activity of phytoconstituents isolafeaim different
plants. Some of these phytoconstituents include gigeosides- isoorientinin fronCecropiaobtusfolif23] and
triterpenoids, such as ursolic acid frorRructuscoini [24]; the sesquiterpenoid,p-Eudesmol from
Rhizomaatractylod[25] as well as polysaccharides fradadix ophropogonj26, 27]. These phytoconstituents have
all demonstrated antihyperglycemic activity.

Oral administration of the extract to mice did natise death at doses ranging from 10-5000 mg/kgesting high
degree of relative safety from acute toxicity. Thigh degree of relative safety may be restrictaly o acute
intoxication sinceO. basilicumwas documented to contain estragole — a knowninzagen in rodents [28]. The
extent of occurrence of this constituen

t in the extract and fractions used in this studswot evaluated. Therefore, the plant leaves roapa generally
regarded as safe.
CONCLUSION

Results of this study have shown that constitueftdeaves ofO.basilicum may possess antihyperglycemic
properties and lower blood glucose only in diabétit not in hormoglycemic condition. The antihydgogmic
activity may be attributed in large part to the tdmed effects of constituents of the leaves. Furshadies to isolate
antihyperglycemic constituents and elucidate theharisms of blood glucose lowering effect in diakeare
encouraged.
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