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ABSTRACT

Excoecaria agallocha (L.) Leavesextract (ethanolic and agueous 500 mg/
kg body wt.) were evaluated for its effect on blood sugar level in normal
and alloxan induced wistar albino mice at varioustime points comparing it
with standard drug metformin (75 mg/ kg). The studies indicated that the
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crude ethanolic extract exhibited significant hypoglycemic (P < 0.01) and
anti- hyperglycemic (P < 0.001) activitiesin normal and alloxan — induced
diabetic albino mice respectively. The study reports for the first time the
hypoglycemic acivity of Excoecaria agallocha (L.) in mice.
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INTRODUCTION

Therearean estimated 143 million peopleworld-
widesuffering from diabetesand thisnumber isexpected
toincreaseto 333 million by the year 20301Y. There-
fore, the human popul ation worldwide appearsto be
ionthemidst of an epidemic of diabetes, can have sev-
erd adverseeffects. No satisfactory effectivetherapy
isstill availablein modern medicineto cure diabetes.
Thereisagrowinginterest in herbal remediesdueto
percaived effectiveness, minimal sideeffectsinclinica
practiceandrelatively low cost, herba drugsarewiddy
prescribed even when their biologically active com-
poundsareunknown. Many Indian medicind plantsare
reported to be useful in diabetes?3. However, search
for new anti-diabetic drugs continue.

Mangrove plant Excoecaria agallocha (L.) was
found throughout theriver areasof India, particularlyin
Krishnariver. Excoecaria agallocha (L.) is distrib-
uted on the seashores and edge mangroves, sometimes

cultivated for wind- and sea— breaks in tropical Africa
and East Asia. They arewell-known as extreme skin
irritantsand tumor promoters¥. Theleavesand latex
of E.agallocha have been used as adart poison and
fish Poison in Indid®. The piscicidal constituent,
excoecariatoxin and somere ated daphnane diterpene
esters known as skin irritants and Tumor
promoters,wereisolated from thetwigs, bark And la
tex of E. agallochafrom Thailand. Interestingly, anovel
phorbol ester was also isolated as an anti-HIV prin-
ciplefromtheleavesand stemsof E.agallocha, col-
lected in Northwest Austraid®. The present work was
undertaken to study the effect of |eaves extracts of
Excoecariaagallocha (L.) plant on blood glucosefol-
lowingadminigrationtonormd and hyperglycemicmice.

MATERIALSAND METHODS

Theleavesof Excoecariaagallocha (L.) werecol-
lected from Machilipatnam, Krishnadigtrict, AP, India
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An authenti cated voucher specimenwasdepositedin
GIET School of Pharmacy, Rggahmundry, A.P. India

Preparation of extract

The dried powdered |eaves were extracted with
petroleum ether (40-60° C) to remove lipids and waxy
materiasand then successively extracted with ethanol
50% and water in soxhlet extractort®. Theextract was
concentrated under vaccumto get residue. Theresidue
was dried in vaccum dessicator. Both agueous and
ethanolic extract were selected for hypoglycemic
screening.

Animalsused

Wigtar Albinomiceof both sexes, weighing between
20-30 gms, were used. They werehoused in polypro-
pylene cagesand werefed on standard |aboratory diet
and water ad libitum!. Animal s described asfasted
weredeprived of food for 16hr, but had free accessto
water. All thedrugs (standard and test) aswell asve-
hiclewereadministered per-ordly, using infant feeding
tube. The project was undertaken after the prior ap-
prova fromtheAnimasEthics Committee.

Acuteand short-termtoxicity study

Theethanol and aqueous extractsweretested for
itsacute and short- termtoxicity of different doses of
thedrug (1.0, 3.0 and 5.0 g/kg) were administrated to
different groups of mice (2 micewere used for each
group; control micereceived 0.5% CMC). Mortality
and generd behavior of theanimal swere observed pe-
riodicaly for 48 h. The animal swere observed periodi-
cdlyfor 48 h. Theanimaswere observed continuoudy
for theinitia 4 handintermittently for thenext 6 hand
then again at 24 h and 48 hfollowing drug administra-
tion. The parameters observed were grooming, hyper-
activity, sedation, lossof righting reflex, respiratory rete
and convulsion®.,

To study short-termtoxicity, 3 groupsof miceused.
3 maemice(20-25 g, body weight) wereused in each
group. Group | was kept as control and group Il and
I11 received 500 mg/kg ethanol and agqueous extracts
respectively in 0.5%CMC. Thedrug wasadministrated
daily for 7 days (p.0.). Control group received 0.5%
CMCinanidentical manner. Thebehavior of theani-
malswasobserved daily for 1 hintheforenoon (10to
11A.M) for 7 days.
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Acutetoxicity study and deter mination of test dose

During preliminary toxicity study, no adverse effect
or mortaity was observed in albino micewith ord ad-
ministration of ethanol and aqueous. Extract uptoa
high of 5gm/kg body weight observed for 24 hr. Hence
ahigh dose of 500 mg/kg body weight was sel ected as
atest dose.

Sandard drug and basisof selection of itsdose

Metformintablet (500 mg/ tab.) “Glycomet” manu-
factured by USV Limited wasused asastandard drug.
The dosewas selected on the basi s of adult human ef-
fectivedose. (75 mg/kg body weight)®.

Deter mination of blood glucoselevel

For blood glucose determination, blood was ob-
tained by snippingtal withthehelp of sharprazor. Blood
glucoselevel was monitored by using Hypo guard Ad-
vance Blood Glucose Meter, (Nicholas Piramal Ltd.
Indid) Eachtimethetail of themicewas sterilized with
Spirit.

Antidiabetic screnning
Induction of experimental diabetes

Micewerefasted for 18 hrsand experimental dia-
beteswasthen induced by administration of threedoses
of dloxan monohydrate (150 mg/ kg) eachi.p. at inter-
vasof 48 hrs. Then 7 dayséfter thelast administration,
theanimalswerefasted for 18 hrsand blood glucose
level sweredetermined. Anima swith fagting blood glu-
coseleve sranging from 200-300 mg/ dl (Mild diabetic
mice) were considered as diabetic and used for the

study,

Deter mination of efficacy of ethanolic 50% and
aqueousextract in allaxon induced diabetic mice

Thediabetic miceweredivided into four groupsof
six each. Group onereceived vehicleonly (0.5% CMC)
and served as control group. Group two received stan-
dard drug metformin (75 mg. kg) and served as stan-
dard group. Remaining two groupsreceived ethanolic
and agueous extractsat adose of 500mg/kg body wit.
Study for theacute hypoglycemic activity invol ved deter-
mination of blood glucoselevelsat 0, 1,2,3,5and 24
hrsafter administration of singledose. Effect of various
extracts of Excoecariaagallocha (L.) leavesonblood
glucoselevel inaloxaninduced diabetic Wister mice
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weregiveninTABLE 1.
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TABLE 1: Effect of ethanolicand aqueousextractsof Excoecariaagallocha (L) leaveson blood glucoselevel in alloxan induced

diabetic Wister albinomice.

Groups 0hr lhr 2hr 3hr 5hr 24 hr
BGL (mg/dL) BGL (mg/dL) BGL (mg/dL) BGL (mg/dL) BGL (mg/dL) BGL (mg/dL)
Control 225.67+£19.70  227.33£16.80 220.33+13.20 224.5+£11.90 213+14.70 233.5+23.4
Std 271.33+22.50 240+10.05 192.8+19.70** 167+17.32* 152+21.03* 274+26.70
Et.E 266.16+21.82  244.16+21.82 201.83+21.82**  162.83+21.24* 156+25.32* 265.33+22.74
Aq.E 271.16+29.13  229.16+£19.90  182.167+17.68  177.167+3.20  174.167+5.65  272.667+10.5

Valuesare mean+SD, n =5 in each group, *p<0.01 when compared with vehicle treated group (Dunnett’s test); BGL- Blood glucose

level; Et.E- Ethanol extract; Ag.E- Aqueous extract.
Hypoglycemic study in normal fasted mice

Anima werefasted overnight and weredividedin
tofour groupsof five each asfollows

Groupl- Received 3% CMC suspension ascontrol
group

Group2- Recaved metformin (75mgkg) body weight
as Std.group

Group3- Received agueous extract (500mg/kg)
body weight

Group4- Received ethanolic 50% extract (500mg/
kg) body weight

Blood sampleswere collected after 120 min of drug
administration*Y,

Resultsareelaboratedin TABLE 2.
TABLE 2: Effect of ethanolic and aqueous extracts of

excoecaria agallocha (L.) leaves on blood glucose level in
nor mal fastened Wistar albinomice.

Groups 0 hour 2 hour
Control 107+11.640 98.4+11.104
Standard 102+7.949 64+9.471%
Ethanol extract 89.6+£11.88697 51.2£8.927486*
Aqueous extract 98.2+7.1902271 67.8+7.085196

Values are mean+SD, n = 5 in each group, *p<0.01 when
compar ed with vehicletreated group (Dunnett’s test)

RESULTS

Preliminary phytochemica screeningrevedspres-
ence of carbohydrates, glycoside, proteins, akaloid,
Tri-terpenes, saponins, flavanoidsand tannins. During
Preliminary toxicity study, no adverse effect or mortal-
ity wasobserved in abino micewith oral administration
of ethanolic 50% and aqueous extracts up to ahigh
doseof 5gm/kg body weight observed for 24 hr. Hence

ahigh dose of 500mg/kg body weight was selected as
atest dose.

Singleadminigtration (Sngledose) of ethanolic 50%
extract (500mg/kg) of leaves of Excoecaria
agallocha (L .) indiabetic Wistar d bino mice, showed
significant reduction on fall in blood glucose level
(FBGL) after 3and 5hr interval. Maximum reduction
in FBGL (39.09%, 41.35 %) was seen after 3and 5
hr of administration of dosewithasgnificanceleve of
p<0.01. Metformin (75 mg/kg) showed maximumre-
duction (38.37%, 43.91%) after 3 and 5 hr with a
significancelevel of p<0.01.

Acute study in normd fasting miceethanolic 50%
extract (500 mg/kg body weight) showed 42.85% re-
ductioninblood glucose level and agueous extract
(500 mg/kg body weight) showed 30.95% reduction
inblood glucoselevel while metformintreatment re-
sulted in 40.78% reduction in blood glucoselevel at 2
hrinterval.

DISCUSSION

Theresultsindicatethat the ethanolic extract (500
mg/kg body weight) of leaves of Excoecariaagallocha
(L.) hassignificant hypoglycemic activity in both the
norma and aloxaninduced diabetic mice. Flavonoids,
Tri-terpenoids, akaoidsand phenolicsareknown to
be bioactive antidiabetic principles. The antidiabetic
effect of ethanolic extract of Excoecaria agallocha
(L.) leaves may be dueto the presence of morethan
one antihyperglycemic principles mentioned above.
Further studieswill befocused on determination of the
mechanism(s) of action and isolation of bioactiveprin-
ciplesresponsblefor hypoglycemic activity.
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