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ABSTRACT

The aim of the present study was to evaluate the possible pancreatic pro-
tective effects of Momordica charantia methanolic extract (M CE) against

pancreas B-cells’ damage and antioxidant defense systems in alloxan in- Oxidative stress,
duced diabetesrats. Experimental diabeteswasinduced by asingle dose of Antidiabetic;
alloxan (150 mg/kg) administered by intraperitonea way. The oxidative stress Antioxidant.

was measured by tissue MDA levels, reduced glutathione (GSH) content
and by enzymati ¢ activities of superoxide dismutase (SOD), catalase (CAT),
and glutathione peroxidase (GPx) in pancreas. Biochemical observations
were further substantiated with histological examination of pancreas. The
increase in blood glucose and MDA levels with the decreasein GSH con-
tent and in enzymatic activities were the salient features observed in dia-
betic rats. Administration of MCE (300 mg/kg bw/day, orally) for 30 days
caused asignificant reduction in blood glucose and MDA levelsin alloxan
treated rats when compared with diabetic rats. Furthermore, diabetic rats
treated with MCE showed a significant increase in the activities of both
enzymatic and non-enzymatic antioxidants when compared to those of dia-
betic rats. Degenerative changes of pancreatic B-cells in alloxan treated rats
were minimized to near normal morphology by administration of MCE as
evidenced by histopathological examination.

© 2015 Trade Sciencelnc. - INDIA

INTRODUCTION

Theincreasingincidenceof diabetesrepresentsan
€normous socio-economic burdenin the devel oping
countries. TheWorld Heath Organi zation estimatesthat
over 300 million peopleworldwidewill have (Diabetes
mellitus) DM by the year 2025 with aarming propor-

tionsfrom devel oping countries¥l.

DM isachronic disease caused by inherited or ac-
quired deliciency in insulin secretion and by decreased
respons veness of the organsto secreteinsulin. There
aretwo mainformsof diabetes. Type 1 diabetesisdue
primarily to autoimmune-mediated destruction of pan-
cregticidet beta-cdls, resultingin dramaticinsulin defi-
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Its frequency (~ 10%) is low relative to Type 2
diabetes(T2D), which accountsfor over 90% of cases.
T2D ischaracterized by abnormal insulin secretion, as-
sociated with varying degrees of insulinresistance?.

B cells normally compensate insulin resistance by
secreting moreamountsof insulintomaintaintheglu-
cose homeostasis. In the course of time, however, this
betacell function getsimpaired leadingto deterioration
in glucose homeostasi s and subsequent devel opment
of impaired glucosetoleranceand frank diabetes. There
occursonly arelativeinsulin dediciency as the day-long
circulatinginsulin concentrationsin diabetic patientsthat
areamost comparableor dightly elevated in absolute
termstothevauesin normd individual 2.

B cell dysfunction results from prolonged exposure
to high glucose, ROS or acombination of both. B-cells
areparticularly sensitiveto ROS becausethey arelow
infree-radica quenching (antioxidant) enzymessuchas
(CAT), (GPx) and SOD. Therefore, the ability of oxi-
dative stressto damage mitochondriaand (markedly
blunt insulin secretionisnot surprising®.

Asaconsequence, blood glucoselevelsrise, pass-
ingfrom normd toimpaired glucosetolerancefirst, and
to overt diabeteseventually. Notably, deterioration of
diabetes control andinsulin secretary function occurs
withyearsin diabetic patientsdespiteinsulin resistance
remainsstable. Thus, B-cell dysfunction is central to the
devel opment of diabetes, possibly dueto acombina
tion of decreased beta-cell massand insulin secretion
defects®.

Alloxan, ap-cytotoxin, has demonstrated severe

physiologica and biochemica derangementsof thedia
betic state. The alloxan rats exhibited severe glucose
intolerance and metabolic stressaswel | as hyperglyce-
miadueto aprogressive oxidativeinsult interrel ated
with adecrease in endogenousinsulin secretion and
rel easd®.

Momordica charantia (MC, family
Cucurbitaceae), commonly known as bitter melom
(BM). The seeds, fruit, leaves, and root of the plant
havebeen usedintraditional medicinefor microbid in-
fections, inflammation, hypertension, and asalaxative
andemetic. Clinica conditionsfor whichMCfruit ex-
tractsarecurrently being used in treatment of diabetes
and dydipidemid™.

The seeds, fruit, leaves, and root of the plant have
been used intraditional medicinefor microbia infec-
tions, sluggish digestion and intestinal gas, menstrual
stimulation, wound healing, inflammation, fever reduc-
tion, hypertension, and asalaxativeand emetic. Clini-
cd conditionsfor whichMC fruit extractsare currently
being used in treatment of diabetes, dydipidemia, mi-
crobid infections, and potentialy asacytotoxic agent
for certain typesof cancer. Although they havenot been
definitively determined.

Methanolic extract of Momordicacharantia(M CE)
contain lectin, insulin-like peptide (plant (p)-
insulin),Oleandlic acidglycod dethat delay intestind Suger
absorbtion, Citrullinethat increasethehdf ilfeof NOin
blood vessels and vitamin C that scavenger ROS as
showninFigure1.

Thepresentinvestigationiscarried out inorder to
study the possibl e antihyperglycemic and antioxidant

Lectin , hasinsulin

like activity
Oleanolic Vi ine C
acidglycoside: L MCE itamine
lintestinal sugar o Lreactive oxygen
absorbtion species

Citrulline: TNO half life

in blood vessel

Figurel: Componentsof M CE and their syner gistic effect.
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effectsof MCE in order to attenuate pancreatic dam-
ageinaloxan-diabeticrats.

MATERIALSAND METHODS

Chemicals

Alloxan monohydrate was purchased from sigma
Finechemicals. All other chemical sused for thisstudy
were of analytical grade and obtained from Stanbio
Laboratory USA Kits. Kitsfor the estimation of total
cholesteral, triglycerideand HDL-cholesterol werepur-
chased from Diamond Diagnostic Egypt.

Plant material

Thefruitswere collected fromwildly growing popu-
lations on El-K etar mountain, Hurghada, Egypt were
authenticated by Dr. Hany Ezzat Khdil (Pharmacognecy
Department, Faculty of Pharmacy, El Minia, Egypt.

Prepar ation of plant extract

Thefreshly wholeripefruits (purchased fromloca
suppliers) collected and washed with ditilled water and
air-dried under the control conditions and powdered.
The powdered plant material was percolated with pe-
troleum ether to removefatty substances, themarc was
further exhaustively extracted with of 80% methanol
for 3days. The extract wasfiltered, concentrated on
rotavapour and then freeze-dried under high vacuum
(1.3 Pa) and at temperature of - 40+ 2. The extract will
bedissolvedin 0.5 g Carboxy methyl cellulose (0.5w/
V) © for oral administration. Oral dose: 300 mg/kg BW
of ratsdaily in accordancewith(®.

Animald

30 Healthy male albino rats (5-7 months old,
weighing 190-210 g) were procured from Faculty of
Agricultural, El MiniaUniversity, Egypt. They were
housed under standard | aboratory conditions of light
(12:12hL: D cycle), temperature (23+2°C) and rela-
tive humidity (55+ 5%). The animals were provided
standard rat pellet feed and tap water ad libitum. Main-
tenance and treatment of all theanimalswasdonein
accordancewith the principlesof Institutional Animal
Ethics Committee constituted as per the directions of
the Committeefor the Purpose of Control and Super-
vison of ExperimentsonAnimals, Egypt.

Induction of experimental diabetes

For the present study, animalsweredivided into
following 3groups:

NC (normal control), DC (diabetic control) and
M CE (diabetic + Momordicacharantiamethanolic ex-
tract treated). After fasting for 18 hours, rats of group
DC, MCE weremade diabetic by asingleintra-perito-
nedl injection of dloxan monohydrate, 150 mg/kg body
wt, freshly dissolved in normd saling?. Subsequent to
aloxan administrationtherats had free accessto food
and water and were provided with 50% glucose solu-
tiontodrink overnight to counter drug induced hypogly-
cemic shock. Oneweek after dloxaninjection, thefast-
ing blood glucose (FBG) concentration was determined
by means of onetouch ultraglucometer (Johnson &
Johnson Company, USA) and compatible blood glu-
cosestripgtt. Ratsshowingfasting blood level greater
than 140 mg/dl were considered diabetic and sel ected
for treatment with methanolic extrcat of Momordica
charantia(M CE) (300mg/kg body wt.). TheMCE were
administered orally, onceinaday for 30 days.

Experimental design

Theratswererandomly dividedintofour groupsof
sevenanimaseach:

Group | (NC): normal control rats, received ve-
hiclesolution (1 ml/kg, intraperitoned way) for 30 days.

Group I1 (DC): diabetic control rats, received al-
loxaningngledose (150 mg/kg bw, intraperitoned way).

Group 1l (DC + MCE): MCE-treated digbeticrats
received by oral way, 3 days after alloxan treatment,
300mg /kg.bw of MCE extract for 30 days.

Onthelast day of experiment, animalswere sacri-
ficed and blood sampleswere collected without hep-
arinfor biochemical estimations. Some pancreaswere
removed, cleaned and washed inice-cold normal sa-
linesolutionfor biochemicd analysis. Other portionsof
pancreas were taken out, washed in ice-cold saline
solutionandimmediatdy fixedin 10% neutra buffered
formdinsolution.

Biochemical assays
Biochemical estimationsin blood and serum insu-
lin

Fasting blood glucose (FBG) concentration of al
the four experimental groups was determined by
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TABLE 1: Body weight, serum glucoseand insulin levelsin adult rats(controlsand experimental groups).

Body weight (g)

Serum glucose levels (mg/dl)

Serum insulin levels (ng/ml)

Groups — -
Initial Final 3days 30 days 30 days
Normal Control (NC) 200+£11.2 217.3t11.2  69.1242.3 73+4.2 1.18+0.07
Diabetic Control (DC) 193+8.2  173+4.5  265+21.8° 283+7772 0.48+0.07***2
DiabetictMCE (DC+MCE) ~ 182+6.1  201+7.5 253+12""%  201+18.04° 0.81+0.08"

Valuessignificantly different compared to normal P*** < 0.01. Valuesar e expr essed asmeans+ SEM. Means not sharing

common letter aresignificantly different (p <0.05).

TABLE 2: Triglycerides(TG) and total cholesterol (TC) lev-
elsin theserumadult rats(controlsand experimental groups).

TABLE 3: MDA, GSH levelsin thepancreastissue of adult
rats(controlsand experimental groups).

T.G T.C
Group
mg/dl mg/dl
Normal Control (NC) 74.2+6.8 87.2£8.4
Diabetic Control (DC) 178.2+10.4""® 163.2+7.97"
Diabetic +tMCE(DC +MCE)  121.049.5°  110.2+3.8"

Values significantly different compared to normal P*** <
0.01. Valuesareexpressed asmeans+ SEM. Means not shar-
ingcommon letter aresignificantly different (p <0.05).

glucometer during different phases of the experiment
by withdrawing blood fromthetail vein. Seruminsulin
was assayed in the Radioactive Isotopes Unit, Central
Department of Scinentificia Analyssand Tet, Nationd
Research Center (Dokki, Giza) by radioimmunoassay
kits of DPC (Diagnostic Products Corporation, Los
Angeles, USA) [ coat-A-count] 2., For estimating se-
rum lipid profile, serum wasisolated from the blood
collected by cardiac puncture under mild ether anes-
thesiafrom overnight fasted rats on day 30th of CME
treatment and serumtotal cholesterol (TC) and triglyc-
eride(TG) wereestimated by usingdiagnostic kits(Erba
Mannheim Cholesteral kit, TransasaBio-MedicasLtd.,
Daman).

Biochemical estimation in tissue homogenates

Pancreaswereremoved, freed from adhering tis-
sues and washed with ice-cold normal salinesolution
(0.9%). Weight of all the organswastaken only after
dryingthetissue. 1 gtissuewashomogenizedin 10 mi
of 0.2 M tris-HCI with the help of homogenizer. The
homogenatewasfiltered and then centrifuged at 10,000
rpmfor 20 minutesat 4°C. The supernatant obtained
was used for estimation of superoxide dismutaseg®¥,
catalase™¥, glutathione peroxidaseé™, reduced glu-
tathione® and thiobarbituric acid reactive substances™.

Pancreatic MDA Parg:g;anc
Group M MDAMMG e
protein 9
Normal Contral (C) 96.23+13.26 14.25+0.69
(D[')%t;e‘"’ Control - 452 2617.50%4 %2 8.36:0,26%2
Diabetic +M CE(DC b b
+MCE) 378.49£24.21 28.23+1.68

Values significantly different compared to normal P*** <
0.01. Valuesareexpressed asmeans+ SEM. Means not shar-
ingcommon letter aresignificantly different (p <0.05).

Histological examination of pancreas

Some pancreas were cleaned and Gixed in 10%
neutra buffered formalin solution. After dehydrationin
graded ethanol solutionsand intoluene, they wereem-
bedded in parafiin. Sections of 3—5um thickness were
stained with hematoxylin and eosin (H.E.) for histo-
pathol ogica examination.

RESULTS

Effects of Momordica charantia methanolic ex-
tracts on body weight, hyperglycemia and
hypoinsulinemiainduced by alloxan

TABLE 1depictstheinitid andfina body weight,
thelevelsof fasting blood glucoseand plasmainsulinin
control and experimenta groupsof rats. Diabeticrats
(alloxan) presented at theend of treatment asignificant
lossof body wel ght ascompared to control oneswhich
ganed aggnificantweaght. Inaddition, thelevelsof blood
glucose weresignificantly increased by and those of
seruminsulinweresignificantly decreased inthedia-
betic ratswhen compared to the control group.

Ord administration of MCE tothediabetic ratsfor
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TABLE4: Antioxidant enzymesactivities(SOD, CAT and GPx) in the pancr eastissueof adult rats(controlsand experimental

groups).
Pancreatic CAT Pancreatic Pancr eatic SOD
Grou GSH-Px
P p moles H202 png GSH consumed/min/mg Units/min/mg
decomposed/min/mg protein, protein protein
Normal Control (C) 265.12+15.59 714.26+51.23 321.02+31.20
Diabetic Control (DC) 165.24+8 49%#*2 478.23+34 36%**3 293.58+24.19***3
Diabetic b b b
+MCE(DC+MCE) 321.56+17.52 645.29+65.14 338.97+29.76

Valuessignificantly different compared to normal P*** <0.01. Valuesar e expr essed asmeans+ SEM. Means not sharing

common letter aresignificantly different (p <0.05).

30 dayssignificantly reduced glycemiaand increased
seruminsulinlevels, when compared to those of dia-
beticrats.

Effects of Momordica charantia methanolic ex-
tract on lipid profile of alloxan-induced diabetic
rats

The effects of Momordica charantia methanolic
extract onlipid parametersare presented in TABLE 2.
Our results showed that the administration of aloxan
increased significantly total cholesterol (TC) andtrig-
lycerides(TG) level safter 30 daysof trestment, incom-
parisonto control rats. Theadminigtrationof Momordica
charantiamethanolic extract countered the significant
riseinthelevelsof the parameters.

Effects of Momordica charantia methanolic ex-
tract on alloxan-induced lipid peroxidation and
GSH content

TABLE 3representsthelevelsof MDA and GSH
inpancrestictissueof thecontrol and experimenta rats.
Thediabeticratsshowed asignificantincreasein MDA
levelsand adecreasein GSH levelswhen compared to
those of control group.

Increased levdsof MDA weresgnificantly declined
inthediabetic ratstreated with M CE associated with
an increase of GSH content when compared to dia-
beticrats (aloxan).

Effects of Momordica charantia methanolic ex-
tract on alloxan-induced changesin the antioxi-
dant enzymeactivities

TABLE 4 Theactivities of enzymatic antioxidants
such as SOD, CAT and GPx inthecontrol and experi-
menta groupsof rats. Theactivitiesof theseenzymatic

Figure 2.A : Pancreatic tissue of normal male albinorats.
Thepancreasissubdivided by septainti pancreaticlobules.
Theexocrineportion of the pancreasconsistsof pancreatic
acini while endocrine portion consists of isets of Langer-
hans(H& E x 400).

Figure2.B : Pancreatictissueof diabeticrats. Normal ar chi-
tectureof theidetsisdisrupted idetsof L angerhansexhib-
ited hydrophobic cells, necrotic cells, vacuolizationsand ir -
regular hyperchromic nuclei (H& E x 400).

antioxidantsweresignificantly decreasedinthediabetic
rats when compared to those of control group. Oral
administration of MCE to the diabetic rats showed a
significant increasein theactivitiesof SOD, CAT and
GPx.

Effects of Momordica charantia methanolic ex-
tract on alloxan-induced histological changesin
pancreas
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Figure2.C : Pancreatictissue of diabeticratstreated with
M CE (orally 300 mg/kg body weight of ratsfor 30consecutive
days) showing hypertrophy and vacuolationsof p- celsof is-
letsof Langerhans(H& E x 400).

Theresultsof Momordica charantiain histopatho-
logicexaminationareshowninFigure2. Asrevededin
(Figure 2B), aclear decreasein theareaoccupied by
the B cells was observed in the pancreatic sections of
alloxan-induced diabetic rats. Treatment with MCE
showed adight hypertrophy of Langerhansidetsand
hyperplasiain pancreas compared to all oxan treated
rats (Figure 2C) reveding the protectiveeffect of MCE.

DISCUSSION

Glucoseisthekey physiologica regulator of insulin
secretion; indeed, short-term exposureof B-cells to in-
creasing glucose concentrationsinducesproliferationin
aconcentration-dependent manner. In additiontoiits
effect onp-cell turnover, hyperglycemia also impairs -
cell secretary function. Thisglucotoxic effect isevident
before apoptosisleadsto asignificant decreasein 3-
cell mass*.

Alloxan—induced diabetic rats exhibited severe glu-
coseintolerance and metabolic stressaswell ashyper-
glycemiadueto aprogressive oxidativeinsultinterre-
lated with adecreasein endogenousinsulin secretion
and releasg®¥, Treatment with antidiabetic drugsbased
ontheir pancreati c antioxidant activity might beapro-
tective strategy for protecting -cell due to dispropor-
tionate generation of free radica 2024

Thepresentinvestigationindicated that asngledose
of aloxan (150 mg/kg) intraperitoned ly to adult male
albino rats (190-210g) was suitable to induce histo-
logical changesof theidetsof Langerhans character-
ized appearance, hypoinsulinemiaand hyperglycemic
state. The present dose aswell asthe observed histo-

pathol ogica and biochemicd manifestationg?.

A gradud lossof B-cells due to apoptosis signifi-
cantly hindersinsulin production andinhibitscell vigbil-
ity. During gpoptod's, cdlsshrink; chromatin condenses,
DNA iscleaved into piecesat inter nucleosomal re-
gions. A proactiveway toincrease B-cell viability is to
decreasegpoptosisleve inorder toretainthecdl popu-
lation and increaseinsulin production?3,

Exposureof idetsto dloxan showssgnificantly in-
creased formation of peroxynitrite, NO and ROSwith
markedly elevated lipid peroxidation and reduced cell
viability. Idetsexposed to dloxan dso show sgnificantly
increased mitochondrial membrane potentia. Appar-
ently, alloxan causes severe oxidative and cytotoxic
sresstoidetsthatislikely to compromisetheir insulin
releasing capacity!,

Overproduction of ROS or exhaustion of antioxi-
dantsmay cause oxidative stresswhichisamaor fac-
tor of defective insulin secretion and
increases apoptosis of pancreas!®. Moreover, ROS
produced by B-cell in response to metabolic stress af-
fect mitochondrid structureand functionandlead to 8-
cell failure. Specifically, ROS oxidize mitochondria
membrane phospholipids such ascardiolipin, which
impairsmembraneintegrity and leadsto cytochromec
releaseand apoptosis. In addition, ROS activate UCP2
viaperoxidation of themitochondrial membrane phos-
pholipids, which resultsin proton leak leading tore-
duced ATPsynthesisand content in -cells!?.

However, continuoustrestment of diabeticanimals
with M CE for 30 days caused significant decreasein
levelsof serum glucose, Pancreatic MDA and signifi-
cant increasein seruminsulin?” asthe active compo-
nents of M CE, Momorcharinand Momorcidinarebe-
lieved to exert their hypoglycaemic effectsviadifferent
physiologyica and biochemical processes. Thesein-
cludeinsulinsecretagoguelikeeffect, stimulation of skdl-
etd muscleand periphera cell glucose utilization, inhi-
bition of intestind glucose uptake, inhibition of hexoki-
naseactivity, suppression of key gluconeogenic enzymes,
stimulation of key enzymes, HM P pathway and preser-
vation of pancregticidet cellsandtheir functions.

Similarly, dloxan caused body weight losswasd so
regained toitsabove-initia valuesby M CE treatment,
whichreflectsanimproved hedth of M CE trested ani-
mas.

ﬁjogecénokyy C—
e Tudian ounadl



BTAIJ, 11(7) 2015

M.A.Nagy and S.A.Mohamed

251

————, FyuLL PAPER

Thehistological observation of the pancreatictis-
suesfurther substantiatestheclaim that MCE hasapro-
tective nature on pancrestictissue.

Thecharacterigticfeaturesof digbetic dydipidemia
areahigh plasmatriglyceride concentration, low HDL-
cholesterol concentration and increased concentration
of smal denseLDL-cholesterol particles. Faulty glu-
cose utilization causeshyperglycemiaand mobilization
of fatty acidsfrom adiposetissuefor energy purpose.
Thelipid changesassociated with diabetesmelitusare
attributed to increased flux of freefatty acidsinto the
liver secondary toinsulin deficiency/ resistance. This
resultsinexcessfaty acid accumulaionintheliver, which
isconvertedtotriglycerides. Theimpaired ability of in-
aulintoinhibit freefatty-acid releaseleadsto elevated
hepatic VLDL-cholesterol production. Theincreased
VLDL-cholesterol and triglyceridelevel sdecreasethe
level of HDL-cholesterol and increase the concentra-
tion of small dense LDL-cholesterol particlesby acti-
vation of lipoproteinlipaseand |l ecithin acyl-cholesterol
transferase

Inour study, elevated levelsof sscum TCand TG
concentration in alloxan-induced diabetic rats?4. On
other hand, Induction of diabetesby aloxanresultedin
loss of body weight in the diabetic control ratsini that
may dueto catabolic effect on protein metabolism by
retarding protein synthesisand stimul ating protein deg-
radation.

However, treatment with MCE normalized dll the
lipid profile parametersasM CE improvesthelipid pro-
fileby modul ating peroxisome proliferator-activated re-
ceptor-y (PPAR-y) gene expression'®. On other hand,
MCE may thelipid profile by enhancement of sympa-
thetic activity and lipolysig=-#2,

Earlier it has been explored that oxidative stress
formsthefoundationfor theinduction of multiplecdlu-
lar pathwaysthat can ultimately lead to both the onset
and subsequent complicationsof DM. Diabeticsand
experimentd anima mode sexhibit high oxidativestress
dueto persistent and chronic hyperglycemia, which
thereby depl etestheactivity of antioxidative defense
system and thus promotes de novo freeradicalsgen-
eration=,

GSH oxidation is a magjor contributor to cell
gpoptosismediated by oxidants. Accumul ated evidence
from our |aboratory has cons stently shownthat anearly

spikein GSSG formation, typically within minutes of
oxidant exposure, preceded oxidant-induced activation
of mitochondria gpoptotic signdingand cell apoptosis
hourslater®4,

In our study, thelevel of pancreatic GSH wasre-
duced in diabeticrats, whichisconsistent with an ear-
lier report®,

Thedecreaseintissue’s GSH content could be the
result of decreased synthesisor increased degradation
of GSH by oxidative stressthat prevailsduring diabe-
tes. Furthermore, lipid peroxidation isoneof thechar-
acterigticfeaturesof chronic diabetes®). Inthe present
study, along with decreased level of reduced GSH, a
marked increasein the concentration of TBARSwas
also observed in pancreas of diabetic mice; however,
treatment of these animalswith M CE decreased the
elevatedleved of TBARS. Smultaneoudy, reduced GSH
content wasa soincreased significantly whichindicates
that the CDE can either increase the biosynthesi s of
GSH and/or reducethe oxidative stressthat ultimately
reducesthe degradation of GSH. Similar resultswere
alsowitnessedinan earlier study®.

Cataaseisacommon enzymefoundin nearly all
living organisms. Itsfunctionsinclude catalyzingthede-
composition of hydrogen peroxideto water and oxy-
gen. One of the most commonly used ROS for neu-
ronal oxidative stress preconditioningisH202. Itis
formed by the dismutation of superoxide (O2 (spon-
taneously or enzymatically in areactionthat is cata-
lyzed by superoxide dismutase (SOD). H202 isless
reactive compared to other ROS, easily crosses mem-
branes, and diffusesfromitsorigina Steof production.

Many more studiesdocumented apivotal rolefor
H202 inthe devel opment of vascular dysfunctionin
pathologica conditions, such asatheroscleross, hyper-
tension, and diabetesmellitus. It hasal so been specu-
lated that, inthevessdl wall, H202-mediated mecha
nisms may compensate for theloss of NO-mediated
dilation during thedevel opment of variousdiseases™.

To prevent damage, it must be quickly converted
into other, lessdangerous substances. Tothisend, cata
laseisfrequently used by cellstorapidly catalyzethe
decomposition of hydrogen peroxideinto lessreactive
gaseous oxygen and water molecules. Superoxide
dismutases are a class of enzymesthat catalyze the
dismutation of superoxideinto oxygen and hydrogen
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peroxide. Assuch, they are animportant antioxidant
defensein nearly dl cellsexposed to oxygen.

However, Ora administration of MCE causessig-
nificant increaseinlevd of pancreatic GSH content and
significant enhancementinlevel of and theactivity of
pancreatic CAT, pancreatic GSH-Px and pancreatic
SOD,

M CE may also act through inhibition of glucose
absorption, enhancement of glucose disposal and re-
cover of impaired periphera nerves. Firstly, Na'- and
K*-dependent glucose absorption wasreducedin the
brush border membranevesicles of thejgunum by ad-
ministration of MCE. Also, MCE inhibit digestion of
carbohydrate by reducing mataseactivity inintestine.
Secondly, M CE was ableto stimulatethe glucose up-
takein L6 myotubes, which may beviatheinsulin path-
way sinceit can be completely blocked by wortmannin,
aninhibitor of PI3 kinase. Findly, thestructural abnor-
madlitiesof peripherd nerveswerenormaizedwithMCE
inaloxandiabeticratd™®. Theincreased activity of CAT,
SOD and GSH-Px suggest acompensatory response
to oxidative stress asit reducesthe endogenous H202
produced thusdiminishing thetoxic effectsdueto this
radical or other freeradical sderived from secondary
reactions

Resultsof thisstudy do not allow definite conclu-
sion to bedrawn on the mechanism of action of MCE
intheexperimentd animd paradigmsused. However, a
number of investigatorshave shownthat ahost of vari-
ous plant secondary metabolites possess hypoglyce-
mic, hypotensive, anti-inflammatory and other pharma-
cological properties®d. Asmentioned earlier, MCE is
also known to contain various secondary metabolites.
Therefore, itisnot unreasonableto speculatethat some
of these chemica compounds are presumably respon-
sible for imparting the antihyperglycemic,
anti hyperlipidemicand antioxidative propertiesto M CE

CONCLUSION

From theresultsobtained, it can be concluded that
MCE possess significant antihyperglycemic,
antihyperlipidemic and pancreeti c antioxidative prop-
erties. Hence, apart from controlling hyperglycemiait
would aso bebeneficid inthedleviation of associated
diabetic complicationsincluding the prevention of the

development of atherosclerosisand other coronary ar-
tery diseases. However, further studiesare needed to
investigate and el ucidate the possible mechanism of
action of theactiveingredients, establish complete safety
profilesand evd uatethe potentia valueof MCEfor the
management of diabetesand hyperlipidemiainthedinic.

Moreover, additiona parameterssuch asassay of
fructosamine, HbA 1c, C-peptide etc should also be
gudied. Thismay provehed pful for developing new drugs
from this plant for managing diabetes and associated
complications.
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