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ABSTRACT

Phyllanthus amarus is an indigenous medicinal plavith a folk reputation as hypoglycemic agent en€al and
Southern India. In the present investigation hygogmic activity of ethanolic leaf extract of Phyllhus amarus
was evaluated using alloxan induced hyperglyceniée nBlood glucose levels of all the mice of eaaiug were
tested before the treatments on fasting mice aen tbsted after 1,h 2,h and 4h of administratioa single dose of
the extract(400 mg/kg body weight) or standard diabetic drug glibenclamide (600 pg/kg body weighhe
blood glucose level was measured using glucométes. diabetic mice treated with extract showed aifizant
(P<0.05) decrease in blood glucose level after therirtls of 1h, 2h and 4h. The hypoglycemic activigs
comparable to that of the reference drug glibenétlenThe present investigation revealed that thamtlic leaf
extract of Phyllanthus amarus possesses a potepodiycemic activity. The possible mechanism maythke
stimulation of # cells and subsequent release of insulin and attimaof the insulin receptors. The plants
hypoglycemic action may be by potentiating of paatic secretion of insulin.
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INTRODUCTION

Diabetes mellitus is one of the common metabolsorlers with micro-and macro vascular complicatitiest
results in significant morbidity and mortality.i$t considered as one of the five leading causeeath in the world
[1], [2]. India has largest number of diabetic pats in world and is termed as diabetic capitathaf world.
According to International Diabetes Federation enitlly around 40.9 millions of peoples are diabatid number is
expected to rise to 69.9 million by 2025 unlesseuntgpreventive steps are taken. Different typesori
hypoglycemic agents such as biguanides and sulpineryare available along with insulin for the treant of
diabetes mellitus, but have side effects associatttdtheir uses [3]. There is a growing interesherbal remedies
because of their effectiveness, minimal side efféetclinical experience and relatively low costerbal drugs or
their extracts are prescribed widely, even wheiir thielogical active compounds are unknown. Evea World
Health Organization (WHO) approves the use of plmigs for different diseases, including diabetedlitus.
Traditional plant medicines are used throughouttbdd for treatment of diabetes mellitus.

Phyllanthus amarugs a small herb common to Central and Southerialndlll parts of the plant are employed
therapeutically. It is reported to contain lighaakalids, flovonoids, galloutnoids and glycosidég Phyllanthus
amarus possesses antiviral, antiparasitic, antimalar@adtimicrobialal, and anticacelus properti€thyllanthus
species show antidiabetic propertiphyllantus emblicéhas proven antidiabetic effect [5]. There for gresent
investigation was undertaken to determine the hiygegnic activity of ethanolic leaf extract Bhyllanthus amarus
in alloxan induced diabetic mice.
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MATERIALS AND METHODS

Plant Material and preparation of extract

The leaves oPhyllanthus amarugEuphorbiaceae) were collected in Feb 2009 frortaBioal garden of Karnatak
University, Dharwad Karnataka state, India and ewticated at department of studies in Botany Katnat
University Dharwad of Karnatak state, India. Thesfr leaves of the plant were shade dried on adatrgrtable for
6 days and reduced to powder. This powder was paicke soxhlet apparatus and extracted using atesethanol.
The extraction was carried out for 38 hrs till th&al extraction was obtained. The extract obtaived dried at 45°c
in hot air oven till semisolid mass was obtained Téhe yield was 4.5%. The extract was stored iefégerator at
4°c until used.

Animals

Laboratory bred 3-4 months old adult virgin maleissnalbino mice weighing 25-30 g maintained on déad
animal pellets and water alibitum in conventionainzal house located at department of studies inldfpgoof
Karnataka University, Dharwad, Karnataka, Indiaimals described as fasting were deprived of footh iriee
access to water for 16 h.

Induction of experimental diabetes

Diabetes was induced by intraperitoneal administmatf alloxan monohydrate (150 mg/kg body weigligsolved
in normal saline to the male Swiss albino micegrafin overnight fast (access to only water) of @@r to make
them more susceptible to developing diabetes [ferA72 h mice with diabetes mellitus indicated diycosuria
(indicated by Benedict's test) and hyperglycemighwilood glucose range of 200 to 350 mg/dl wered use

present study [8]. The mice were weighed, and ramigalivided into four groups (Group I-1V) of 10 ngiceach.
Group | consisted of Normal untreated mice givety arehicle (1% percent gum acacia), Group |l serasd
Diabetic control, in Group Il Diabetic mice weré&vgn single dose ethanolic extractRifyllanthus amarugeaves
(400mg/kg body weight) with vehicle by oral admtragion and finally in Group IV Diabetic mice wegiven

single dose of glibenclamide (600mg/kg) with vedibl oral administration.

Evaluation of hypoglycemic activity

The blood glucose level (B G L) was monitored affmxanisation in blood samples collected by arapaonh of the

tail tip under mild an aesthesia [9]. A drop blawsds placed on a blood glucose test strip (Glucotar@l sensor)
and was inserted into a glucometer ARKRAY Glucafdnfini Blood glucose testing system. After 72 h Swi
albino mice having B G L beyond 200 mg/dl were selé for the study.

The 400 mg/kg of body weight dosageRifyllanthus amarugthanolic extract and 600 mg/kg of body weight of
Glibenclamide was given to mice of respective geolRlood glucose levels were tested before thenemats on
fasting mice and after 1h, 2h, and 4h of adminiistnaof a single dose of the extract or Glibenclkdeni

Statistical analysis
All the values of tasting blood glucose were expeelsas mean * standard error of mean ( S.E.M) aalyzed for
ANOVA and post hoc dumet’s t-test. Differences bew groups were considered significantaDR5 levels.

RESULTS AND DISCUSSION

Diabetes mellitus is a collection of disorder whiesults from either lack of insulin or factors,iefhinterfere with
the action of this hormone. In animals, it can beuced by partial pancreatectomy or by the admatish of
diabetogenic drugs such as alloxan, streptozotaliiizonx and anti-insulin serum [10]. Alloxan cagsmassive
distraction of the3 cells of islets of Langerhans, not only destrogagreatic cells but also damages the kidney
[11]. The disease is progressive and is assocwitbichigh risk of atherosclerosis, kidney and nedeenage as well
as blindness. Abnormalities in the regulation afop@le and transition metal metabolism are postdlad result in
the development of the disease as well as its temg complication [12]. The mechanism of alloxais baen fully
described much earlier [13].

Although P. amarushas been advocated as a traditional plant treatimefolkloric medicine in southern India,
detailed scientific studies to evaluate its efficig and mechanism of action are lacking. The resfuthe present
study on blood glucose level revealed that adnmatisin of ethanolic leaf extract &. amarusto alloxan induced
diabetic control mice produced a significant reductin blood glucose level compared to diabetictadngroup.

The hypoglycemic activity of the extract was sustdi throughout the monetarily period almost conigarto that

of the reference drug glibenclamide. The presemtysindicates the scientific basis for its use wssknow Diabetes
mellitus is a metabolic disorder characterized fsufficient insulin secretion and/ or insensitiagget tissues to
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metabolic action of insulin though, insulin is pratly one of the most important therapeutic agemwn to
medicine, efforts have continued to seek for ims@libstitutes from synthetic or plant sources featment of
diabetes and reported to have hypoglycemic effect.

The P. amarusethanolic leaf extract of extract is also knownifs liver protective action [14]. Liver is an wif
dependent tissue, which plays a vital role in ghgcand lipid homeostasis and is severely affectethg diabetes.
Decreased glycolysis impeded glycogenesis and @sexk gluconeogenesis are some of the changes adsglu
metabolism in the diabetic liver [14], [15]. Thesu#ts of the present study is also supported byé#nker reports on
hypoglycemic activity okygophyllum gaetulum extrad6], Artemisia herba albg17], against alloxan induced
Diabetes mellitus. Similar results have been regubon the hypoglycemic activity of plant extrad, [6], [18].

The hypoglycemic effect oP. amarusextract could be linked to more than one mechanishe possible
mechanism includes the stimulation @fcells and subsequent release of insulin and dictivaof the insulin
receptors. The plants anti- hyperglycemic actiory fo@ by potentiating of pancreatic secretion ofiiims In this
context a number of other plants have also beewrtexh to have anti-hyperglycemic and insulin redestimulatory
effect [19], [20]. Hence, in the present study Eheamarusextract also may act as a hepatoprotective agetitis
evidently, improves the function of liver and maimts glucose uptake, enhanced transport of bloadogé to
peripheral tissue and utilization, which may bethaomechanism of action [21].

Table 1. Effect of ethanolideaf extract of Phyllanthus amarus on blood glucose level in alloxan induced diabetimice after a single dose

Blood glucose level mg/dl (mean + S.E.M)

Groups Treatment

Initial 1h 2h 4h
| Normal control 105.20 £3.92 95.60+5.98 84.20+5.94 79.60+3.76
Il Diabetic control 310.20+8.24 287.60+8.08 271807 261+7.63
11} Glibenclamide control (600 pg/kg/day) 310.2088* 246.20+12.6* 178.£8.80* 149.20+3.72*
v P. amarusextract (400 mg/kg/day) 312.60£7.67*  251.20+2.15185.60+4.98*  142.80+3.26*

n=10, *P<0.05 Vs control

In the glucose loaded hyperglycemic model usedhin present studies, tHe. amarusethanolic leaf extract
exhibited significant (P<0.05) hypoglycemic actyvit a dose of 400 mg/kg in 1, 2, and 4 h. It i$l wstablished
that after glucose loading in glucose tolerancg tdsng with blood glucose, blood insulin levelailso increases.
Insulin brings down blood glucose in about 1 h th By its utilization through different mechanisrmi$ie present
results with extract and glibenclamide are in suppb this. In the case of the aqueous extract émnd treated
groups, the glucose level was not increased likealfoxan induced diabetic control group, givingiadication
regarding the supportive action of the extracte;tion and drug in the glucose utilization. Gliblengide is reported
to enhance the activity ¢f cells of the pancreas resulting in secretion ofda amount of insulin which in turn
bring down glucose level [22]. However, insulindéwas not estimated in the present study.

CONCLUSION

In the diabetic control group no significant chamgd®lood glucose level was observed during momitpperiod of

4 hours. The control group also did not show sigaift change in the blood glucose level during rowitig period

of 4 hours. The diabetic mice treated with 400 mgghlody weight ofPhyllanthus amarugthanolic leaf extract
showed significant (P<0.05) decrease in the bldodoge level after 4 h. There was a study decreasgucose
level after 1h, 2h, and 4h of treatment. The des@dalood glucose levels were comparable to theegabbtained
with that of reference drug glibenclamide. The prgsinvestigation revealed that the ethanolic legdfact of
Phyllanthus amarufas hypoglycemic activity. Further, comprehensitemical and pharmacological investigation
should be carried out to isolate the active compaaumd appropriate elucidation of its mechanismctiba.
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