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ABSTRACT

Phyllanthus amarus Schum. Thonn. is an indigenoediaimal plant, which has a folk reputation in cetand
southern India as hypoglycemic agenhe preseninvestigationwas carried out to evaluate the antidiabetic ffec
of ethanolic leaf extract dPhyllanthusamarus in alloxan induced diabetic mid&ood glucose levels and body
weights of control and diabetic mice were monitorekh the present studgctivities of liver enzymes such as
glucokinase, glucose -6- phosphatase and fructiisé-diphosphatase were also determin@&dibenclamide an
antidiabetic oral drug was used as reference in pinesent investigationOral administration of ethanolic leaf
extract (400 mg/kg body weight) for 45 days reslilitea significant P<0.05) decline in blood glucose from 310.20
to 141.0 mg/dl and significant recovery in body gieiof diabetic mice. There was also a significéPt0.05)
reduction in the activities of glucose-6-phosphatasd fructose-1-6-disphosphatase in liver, furttieere was
significant £<0.05) increase in the activity of glucokinase in livedr diabetic mice when compared with that of
diabetic control. The study clearly shows that &tkanolic leaf extract of Phyllanthus amarus possesspotent
antidiabetic activity.

Keywords. Diabetes mellitus (DM), alloxan, antidiabetic,bgihclamidePhyllanthus amarus.

INTRODUCTION

Diabetes mellitus (DM) is caused by inherited amdacquired deficiency in production of insulin the pancreas,
or by the ineffectiveness of the insulin producé&fl This insulin deficiency results in increasedhoentration of
glucose in the blood. Increase in blood glucosmatges many of the body's systems, in particulag, litood

vessels and nerves. The hyperglycemia caused ddecteased insulin production is called Type-1 efie® and
hyperglycemia due insufficient insulin utilizatios called Type-2 diabetes [2]. Out of these twoejpType -2
diabetes is a major problem of today and it accéambearly 95% of total diabetic population of ab@46 million

[3]. Since ancient times, plants have been an ebagngource of medicine. Ayurveda and other Inditarature

mention the use of plants in treatment of variousi&in ailments. India has about 45000 plant spesidsamong
them, several thousands have been claimed to posssdicinal properties [4]. The commonly practitezhtment
of diabetes includes oral antidiabetic drugs, imsifljection and management through diet and plays&ercise.
Apart from currently available therapeutic for thieatment of diabetes, traditional plant mediciaes also used
throughout the world for treatment of diabetes.

Phyllanthus amaruss a small herb common to central and southerralit can grow to 30-60 cm in height and
bloom with yellow flowers. All parts of the planteaused in ayurvedhic medicines because of thedtiaimal
properties. Leaves of this plant are reported tataia lignans, alkaloids, flavonoids, galloatnoatsd glycosides
[5]. Studies on extract oPhyllanthus amarushave shown anti hepatitis B activity [6], hepatipctive[7],
anticancerous[8], antimicrobial [9] and kidney ree dissolution properties[10]. Therefore, the @més
investigation was undertaken to study the antidiateffect of Phyllanthus amarugthanolic leaf extract in alloxan
induced diabetic mice.
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MATERIALSAND METHODS

2.1 Plant material and preparation of extract

The fresh leaves oftRllanthus amarusvere collected from Botanical garden of Karnatbekaversity, Dharwad,
Karnataka state, India. The plant was identified anthenticated in the Department of studies iraByptKarnatak
University, Dharwad, Karnataka state, India. Thevés of the plant were shade dried on a laboratdie for 6
days and reduced to powder by using dry grindeis powder (100g) was then packed into soxhlet egiparand
extracted using 95% ethanol (40°8) [11]. The extraction was carried out for 40heTdxtract obtained was dried
at 45°C in hot air oven till green colored semisolid mass obtained [12]. The yield obtained was 4.5% tued
semisolid extract was stored in a refrigerator &€ 4intil further use.

2.2 Animals

Laboratory bred normal 3-4 months old adult virgiale Swiss albino mice weighing 25-30 g were ugetmals
were maintained under standardized animal housingitons (temperature 262 °C facility with 12 h light/ dark
cycle) with unlimited access to pellet diet “GoldNar” (Hindusthan Lever Limited, Mumbai) and wadek libitum
throughout study. Animals described as fasted wepgived of food for 16 h, but had free accessdtew

2.3 Induction of experimental diabetes

Diabetes was induced by intraperitoneal administnadf alloxan monohydrate (150 mg/kg body weighgsolved
in normal saline to the male Swiss albino micegrafin overnight fast (access to only water) of @@rk to make
them more susceptible to developing diabetes [ARgr 72 h mice with diabetes mellitus indicated dlycosuria
(indicated by Benedict’'s test) and hyperglycemiahwilood glucose range of 200 to 350 mg/dl wered use

present study [14]. Body weights of all experimémtice were recorded at the start of the experinagwt on 48

day of the experiment.

2.4 Experimental design
Animals were divided into four groups of five mieach. Standard pellet diet and water was providetibitumto
the animals.

Group I. Normahealthymice given only vehicle (1% gum acacia)

Group Il. Diabetic control mice.

Group ll. Diabetic mice of this group were giversiagle dose of glibenclamide (6Q@/kg body weight) 1
ml with vehicle by oral administration daily, fob4lays.

Group IV. Diabetic mice of this group wegiven single dose of ethanolic leaf extracPbfllanthus amarus

(400 mg/kg body weight) 1ml with vehicle by oeiministration daily, for 45 days.

2.5 Evaluation of antidiabetic activity

The blood glucose level (BGL) was monitored aftéxanisation in blood samples collected by ampatabf the
tail tip under mild anesthesia. Using a blood ghectest strip (Glucocaiti 01 sensor) and a glucometer ARKRAY
Glucocard 01-mini Blood glucose testing systemeAfl2 h Swiss albino mice having blood glucose lleb®ve
200 mg/dl of blood were selected for the study.dBlglucose levels were tested before the treatnsemtson 48
day of treatment on fasting mice. The mice of allrfgroups were fasted and sacrificed by cervieglagitation.
The liver was dissected out and washed with icd-saline immediately. A portion of the tissue wasnlogenized
using a potter- Elvejham homogenizer, and the h@mate was used for estimation of protein, glucadefiEb],
glucose 6-phosphatase, [16]and fructose 1, 6- diptetase[17].

2.6 Statistical analysis
Values were recorded as Mean * standard error ®f niean. Statistical difference between theans was
determined by ANOVA followed by Duncan post Hocttés< 0.05 was accepted significance level.

RESULTSAND DISCUSSION

Changes in blood glucose level and body weight anmal, diabetic and on treatment of diabetic migghw
Phyllanthus amarusextract, glibenclamide are presented in Tablell @dministration ofPhyllanthus amarus
ethanolic leakxtract (400 mg/kg body weight) for 45 days showigphificant(P<0.05)reduction in blood glucose
(310.20 to 141.0 mg/dlzand an improvement in body weight in diabetic micenpared with untreated diabetic
mice. This was almost similar to results obtainéith weference drug glibenclamide (312- 133 mg/Effect on the
hepatic glucokinase glucose 6-phosphatase andofmict-6, diphosphatase, due to administratioRhofllanthus
amarus ethanolic leaf extract and glibenclamide on di@betice is given in Table 2. The activity of hejpati
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glucokinase is significantly(P<0.05) decreased while activities of glucose-6-phospleatasd fructose 1-6-
diphosphatase were significan{l<0.05)elevated in alloxan diabetic control mice.

The administration oPhyllanthus amarusthanolic leakxtract for 45 days showed significantB<0.05)increased
activity of hexokinase in diabetic mice when congghto that of diabetic control group. There was algnificant
(P<0.05) decrease in activities of glucose -6-phosphatasefructose 1, 6- diphosphatase in diabetic misen
compared to those of diabetic control group. THmiaistration of glibenclamide to diabetic mice akshowed
similar results. The results showed tRdtyllanthus amarugxtract caused a significa<0.05)reduction in the
blood glucose levels in diabetic mice by stimulgtihe activity of hepatic enzymes involved in glseanetabolism.

Tablel. Changesin blood glucose levels and body weight in control, diabetic and diabetic mice treated with
Phyllanthus amarus ethanalic leaf extract and glibenclamide.
Values are mean +S.E.M (n=5).
Significance vs. control group.*P<0.05

Groups Blood glucose Body weight Change in body weight
Level (mg/dI) (gram) (gram)
Initial Final Initial Final
I 105.20+ 3.9 110+ 3.6 30.4&.10 32.60t0.18 +2.2
Il 310.20+8.24 352 5.26 30.28.22 28.22+0.14* -4.32
1] 312.60+ 7.67 133 7.67* 30.3&.28 27.28:0.28* - 3.0*
1Y, 310.20+7.88 141+ 2.3* 30.4@.16 28.22+0.14* -2.82*%

Table 2. Effect of Phyllanthus amarus ethanolic leaf extract on the activities of hepatic enzymesin control and
experimental animals after 45 days of treatment

Glucose-6- Fructose 1-
phosphatade 6-diphosphatase
I 135.6%4.28 0.1720.06 0.2520.024

I 98.92+1.89 0.2380.038 0.4120.07

i 143.7&3.21* 0.1680.02 * 0.2780.023*
v 125.482.78* 0.1920.028*  0.2820.024*

a moles of glucose phosphorylated/g/h.
b, moles of pi liberated/min/mg.
¢, moles of pi liberated/min/mg.
Values are mean +S.E.M (n=5).
Significance vs. control group.*P<0.05

Groups Glucokinasg

Number of plants has been used traditionally iattreent of diabetes and some have been proven ificedht to
have hypoglycemic activity. These plant extract taon compound like polysaccharides[18], flavono{d$],
terpenoids and tannins[20], steroid[21], polypegdif2] and alkaloids [23], and these compoundsesponsible
for the antidiabetic activityPhyllanthus amarudeaf extract is reported to contain compounds likhans,
alkaloids, flavonoids, galloatnoids and glycosid®&k The higher blood glucose levels are expectedlloxan
induced diabetic mice, since alloxan causes a m@ssduction in insulin release, by the destructibthep cells of
the islets of Langerhans and inducing hyperglyce@4d. In the present study oral administrationPtiyllanthus
amarus extract (400 mg/kg body weight) caused a significeP<0.05 reduction in the blood glucose and
improvement in body weight compared to untreateabelic mice. The antihyperglycemia actionRifyllanthus
amarusethanolic leaf extract may be due to potentiatbbmpancreatic secretion of insulin. Plants likearjuna,
Tapinanthus butungii, Lagerstroemia speciosa, Fibeagalensis etdhave also showed anti hyperglycemic and
insulin release stimulatory effect [28hyllanthus amaru¢eaf extract is also known for its liver prote&iaction
[22]. Liver is an insulin dependent tissue, whidays a vital role in glucose and lipid homeostasid is severely
affected during diabetes. Decreased glycolysis dadeglycogenesis and increased gluconeogenesieare of the
changes of glucose metabolism in the diabetic [i22}.

Insulin influences the intracellular utilization gfucose in a number of ways. It increases hemgjicolysis by
increasing the activity and amount of several keéygyenes including glucokinase, phosphofructokinased
pyruvate kinasg¢25]. Hepatocytes also contain a form of hexokinastedatexokinase D or glucokinase that is
more specific for glucose and differ from othernfer of hexokinase in kinetic and regulatory progsrtj24].
Glucokinase catalyzes the conversion of glucoggucose -6- phosphate and play a central roleemthintenance
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of glucose homeostasis. In the liver this enzymanismportant regulator of glucose storage andadiep [26]. In
the present study, the glucokinase activity wagesesed in alloxan induced diabetic mice which maydbe to
insulin deficiency. Insulin stimulates and actiwgucokinase in the liver.Phyllanthus amarugthanolic leaf
extract or glibenclamide elevates the activity lnfcgkinase in liverPhyllanthus amarusextract like glibenclamide,
may stimulate insulin secretion which may activghecokinase thereby increasing utilization of glseand this
increased utilization leads to decreased bloodrdegal [27]. Insulin decreases gluconeogenesiddureasing the
activity of key enzymes such as glucose-6-phosgkatéructose 1, 6- diphosphatase, phosphoenolpiguva
carboxykinase, and pyruvate carboxylase [28]. b ghesent study, increased activities of glucopld@sphatase
and fructose-1, 6- diphosphatase were observetkifiver of alloxan-diabetic mice. Glucose 6-phcapke is one
of the key enzymes in the homeostatic regulatiomlobd glucose levels, it catalyzes the terminapsh both
gluconeogenesis and glycogenolysis [28] and frecths6-diphosphatase, catalyzes one of the irribokerstep in
gluconeogenesis, and serves as a site for theategulof these process [29]. Increased activitieshese two
gluconeogenic enzymes in alloxan induced diabet@ermay be due to insulin insufficiency. In alloxamluced
diabetic mice treated witRhyllanthus amarusthanolic leaf extract, activities of these twoyenes were reduced.
This may be due to increased insulin secretion kigcresponsible for the repression of the glucgee@ key
enzymes.The present observation provide evidence that etltaaxtract ofPhyllanthus amaruseaves exhibited
antidiabetic or hypoglycemic activity on alloxamirced diabetic mice.

CONCLUSION

The present observation provide evidence that etltaextract ofPhyllanthus amarugeaves exhibited antidiabetic
or hypoglycemic activity on alloxan induced didabehice may be due to enhancing the peripherakatibn of
glucose by correcting the impaired liver or kidnglycolysis and by suppression of its gluconeogeattivity
similar to insulin. This effect may be due to theegence of phyllanthin ,hypophyllarnthin, niruliftevonoids
terpens, tripenes, alkaloids, and other constitugiresent in the leaves which could act syneigical
independently in enhancing the activity of glycayand gluconeogenic enzymes. However, Further pcehensive
chemical and pharmacological investigation showddchrried out to isolate the active compound argt@piate
elucidation of its mechanism of action. The resulggests that it is worth undertaking further staddn possible
usefulness of thBhyllanthus amarukeaves in diabetes mellitus.
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