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ABSTRACT

Alloxan administration in male albino rats, induced diabetes by increasing
blood glucose concentration and reducing hepatic glycogen content as
compared to normal control group. Besides, serum lipid profile parameters
such astotal-cholesterol, triglyceride, low-density lipoprotein and very low-
density lipoprotein cholesterol were also elevated, whereas, the level of
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high-density lipoprotein-cholesterol was reduced significantly (P<0.05) in
diabetic rats. Treatment of diabetic animals with hot aquous extract of
Cystoseira myrica for 30 days, significantly lowered blood glucose level,
elevated hepatic glycogen content and maintained body weight and lipid-
profile parameterstowards near normal range. Declined activity of antioxi-
dant enzymes and concentration of non-enzymatic antioxidants were also
normalized by drug treatment, thereby reducing the oxidative damagein the
tissues of diabetic animals and hence indicating the anti-diabetic and anti-
oxidant efficacy of the extract. Biochemical observationswere further sub-
stantiated with histological examination of pancreas and liver.

© 2014 Trade Sciencelnc. - INDIA

INTRODUCTION

Theincreasingincidenceof diabetesrepresentsan
enormous soci o-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 countriesy.

DM is achronic disease caused by inherited or
acquired deficiency ininsulin secretion and by decreased
responsiveness of the organsto secreteinsulin. There
aretwo mainformsof diabetes. Type 1 diabetesisdue
primarily to autoimmune-mediated destruction of pan-

cregticidet beta-cdls, resultingin dramaticinsulin defi-
ciency!.

Oxidetivedressrepresentsas gnificant mechanism
for thedestruction of cellsthat caninvolve apoptotic
cell injury and apoptosisin avariety of cell typesthat
involveendothelial cells(ECs), cardiomyocytes, and
smooth musclecdllsthrough multiplecdlular pathways.
The production of Reactive oxygen species(ROS) can
lead to cell injury through anumber of processesthat
involvetheperoxidation of cellular membranelipids®.

Oxidative stressformsthefoundation for thein-
duction of multiplecd lular pathwaysthat can ultimately
lead to both the onset and subsequent complications of
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DM. Diabeticsand experimenta anima mode sexhibit
high oxidative stressdueto persistent and chronic hy-
perglycemia, which thereby depletes the activity of
antioxidative defense system and thus promotesdenovo
freeradicalsgenerationd.

The source of oxidative stressisacascade of ROS
leaking from the mitochondria. Thisprocesshasbeen
associated with the onset of type 1 diabetes(T1DM)
viatheapoptosisof pancrestic -cells, and the onset of
(T2D) viainsulinresistance®.

In recent years dueto the adverse effects of syn-
thetic hypoglycemic drugs, interestsin aternatethera-
peutic approach have becomevery popular Nowadays,
herbal drugsaregaining popularity inthetreatment of
diabetesand itscomplicationsduetotheir efficacy, low
incidence of sideeffectsand low costl.

Egypt haslong seashoresrepresented by theMedi-
terranean and the Red Sea. These shorescontain ana-
tiona wedth of marine organisms, especidly dgae. An
increasing number of studies have demonstrated that
certain compounds produced by marineorganismshave
potentia therapeutic uses.

Brown marinea gaeto berich sources of antioxi-
dant compoundswith potential freeradical scavenging
for the prevention and treatment of various diseases
caused by oxidative damage. Fucoidans, polysaccha-
rides contai ning substantia percentagesof L-fucoseand
sulfate ester groups, are constituents of brown algae
that have numerous other biological properties such
antioxidant, anti-inflammeatory immuno-modul aory and
apoptosis-inducing activities™.

Cystoseiramyrica(S. G Gmelin) C. Agardh (Gulf
of Suez) isbrown marinealgeethat canbeclassfied as
one of the more advanced species (phytochemically)
of the Cystosaragenus based on the complexity of the
terpenes produced. Hot water extract of C. myrica
(CME) isrichinbioactivemetabolitesderived from al-
geeareas sulfated polysaccharidesthat have antioxi-
dant activity®9,

But till date, Itisthefirst study about the anti-dia-
betic and antioxidant potentid of Cystosairamyrica. In
the present study, the effect of 30 day chronic oral treet-
ment with CME with adose of 400 mg/kg body wt on
diabetesand resultant oxidative stresswasinvestigated
by eva uatingitsantihyperglycemic, antihyperlipidemic
and antioxidative propertiesin aloxaninduced diabetic
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rats confirmed by histological examination of Pancrea
and liver of aloxaninduced diabeticrats.

MATERIALSAND METHODS

Chemicals

Alloxan monohydrate was purchased from sigma
Finechemicas. All other chemica sused for thisstudy
were of analytical grade and obtained from Stanbio
Laboratory USA Kits. Kitsfor theestimation of total
cholesteral, triglyceride and HDL-cholesterol were
purchased from Diamond Diagnostic Egypt.

Prepar ation of extract

Cystoseiramyricawascollected from El Zafrana,
Gulf of Suez. About 100 g of the fresh alga, corres
pondingto 10— 12 g of dry alga material was homog-
enizedin 500 ml hot doubledigtilled water. Themixture
wasclarified by filtration using Whatman No.1 filter
paper and thelight brown extract resulted. Thewater
extract of H. clathratuswere sterilized by filtration and
autoclaving, respectively.

Animal careand monitoring

30 Healthy male albino rats (4-5 months old,
weighing 190-210 g) were procured from Faculty of
Agricultural, El MiniaUniversity, Egypt. They were
housed under standard laboratory conditions of light
(12:12hL: D cycle), temperature (23+2°C) and rela-
tive humidity (55=+ 5%). The animals were provided
standard rat pell et feed and tap water ad libitum. Main-
tenance and treatment of al theanimalswasdonein
accordancewith the principlesof Ingtitutional Animal
Ethics Committee constituted as per the directions of
the Committeefor the Purpose of Control and Super-
vision of ExperimentsonAnimals, Egypt.

Induction of diabetesand treatment with drugs

For the present study, animalsweredivided into
following 3groups.

NC (normal control), DC (diabetic control) and
CME (diabetic + Cystoseiramyricaextract treated).
After fagtingfor 18 hours, ratsof group DC, CME were
made diabetic by asingleintra-peritoneal injection of
aloxan monohydrate, 150 mg/kg body wt, freshly dis-
solved in normal saling™®, Subsequent to alloxan ad-
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ministration therats had free accessto food and water
and were provided with 50% glucose solution to drink
overnight to counter drug induced hypoglycemic shock.
Oneweek after dloxaninjection, thefasting blood glu-
cose (FBG) concentration was determined by means
of one touch ultra glucometer (Johnson & Johnson
Company, USA) and compatible blood glucose
stripg™. Ratsshowing fasting blood level greater than
140 mg/dl were considered diabetic and sel ected for
treatment with hot water extract of Cystoseiramyrica
(CME) (400 mg/kg body wt.). The CM E wereadmin-
istered orally, oncein aday for 30 days.

Biochemical estimationsin blood and serum insu-
lin

Fasting blood glucose (FBG) concentration of all
the four experimental groups was determined by
glucometer during different phases of the experiment
by withdrawing blood fromthetail vein. Seruminsulin
was assayed in the Radioactive Isotopes Unit, Central
Department of Scinentifica Analyssand Test, Nationd
Research Center (Dokki, Giza) by radioimmunoassay
kits of DPC (Diagnostic Products Corporation, Los
Angeles,USA)[coat-A-count]*2,

For estimating serum lipid profile, serumwasiso-
lated fromtheblood collected by cardiac punctureun-
der mild ether anesthesiafrom overnight fasted ratson
day 30th of CME treatment and serum total
cholesterol (TC), triglyceride(TG) and HDL-cholesterol
wereestimated by using diagnogtickits(ErbaMannhem
Cholegterol kit, TransasaBio-MedicasLtd., Daman)
and their resultswereexpressed inmg/dl.

Biochemical estimation in tissuehomogenates

Liver and pancreaswere removed, freed from ad-
hering tissuesand washed withice-cold normal sdine
solution (0.9%). Weight of all the organs was taken
only after dryingthetissue. 1 gtissuewashomogenized
in 10 ml of 0.2 M tris-HCI with the help of homog-
enizer. Thehomogenate wasfiltered and then centri-
fuged at 10,000 rpm for 20 minutesat 4°C. The super-
natant obtai ned was used for estimation of superoxide
dismutase (SOD)™?, catalase (CAT)!*4, glutathione
peroxidase (GSH-Px)[*®!, Reduced glutathione
(GSH)1¢l, and thi obarbituric acid reactive substances
(TBARS)¢, Hepatic G-6-Pase was measured™” and
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glycogen phosphorylasewas measured™.,
Histopathological examination of tissues
Histopathological examination of pancreas

Some pancreaswere cleaned and fixedin 10% neu-
tral buffered formalin solution. After dehydrationin
graded ethanol solutionsand intoluene, they wereem-
bedded in paraffin. Sectionsof 3-5um thickness were
stained with hematoxylin and eosin (H.E.) for histo-
pathol ogica examination.

Histopathological examination of liver

Someliver werecleaned and fixedin 10% neutral
buffered formain solution. After dehydrationin graded
ethanol solutionsand in toluene, they were embedded
in paraffin. Sectionsof 3-5um thickness were stained
with hematoxylinand eosin (H.E.) for histopathol ogical
examination. Other sectionswere stained with (Peri-
odic acid staining) and PAS Stain for histopathol ogical
examination of glycogen.

Satistical analysis

Results are expressed as mean + Standard Error
of Mean (SEM). Statistical anaysiswas performed
usngone-way Anaysisof Variance(ANOVA) followed
by Tukey’s post-hoc multiple comparison test using
SPSS (version 16.0) and student’s‘t’-test using
SigmaPlot (version 8.0). Thevauesof P<0.05were
consdered asstetistically significant.

RESULTS

Effect on body weight

All animadstreated with aloxan in diabetic control
group (DC) reved ed asgnificant (P<0.05) lossin body
weight, whichwas persistently observed ill theend of
TABLE 1: Effect of 30daystreatment of Cystosaeiramyricahot

water extract on body weight and FBG level in alloxan-induced
diabeticrats. Valuesaremean + SEM of 7 observations

Parameters NC DC DC+CME
Body Weight (g) 190+£12.2 16524113 2575°
FBG Leve (mg/dl) 12112423  465+41.8""*  255+18.9°
Serum insulin levels (ng/ml) 1.18+0.07 0.48+0.07**** 1,12+0.07°

Values significantly different compared to normal P*** < 0.01.
Values are expressed as means + SEM. Means not sharing com-
mon letter are significantly different (p < 0.05)
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TABLE 2: Effect of 30daystreatment of Cystosairamyricahot water extract on activity of hepatic glycogen phosphorylaseand
hepatic glucose-6- phosphatase (G6Pase) content in alloxan-induced diabetic rats. Valuesaremean + SEM of 7 observations

Antidiabetic and antioxidative potential of Cystoseira myrica BCAIlJ, 8(6) 2014

Group

Hepatic glycogen phosphorylase

Hepatic glucose-6-phosphatase(G6Pase)

(mU/g tissue) (mU/g tissue)
Normal Control (NC) 0.95+0.13 1.42+0.21
Diabetic Control (DC) 6.47+0.76""2 8.45+0.97"2
Diabetic+CME(DC +CME) 3.9+0.39" 4.67+0.41°

Values significantly different compared to normal P** * < 0.01. Values are expressed as means+ SEM. Means not sharing common

letter are significantly different (p < 0.05)

TABLE 3: Effect of 30 daystreatment of Cystoseiramyrica
hot water extract on serum lipid profilein alloxan-induced
diabeticrats. Valuesaremean + SEM of 7 observations

Parameters NC DC CME

TC 87.2+8.4  163.2+7.9""*  115.6+7.1°
TG 74.246.8 178.2£10.4"7"* 135.5+9.4°
HDL 63.2+5.7 39.3+4.5""" 43.2+4.1°"
LDL 13.5+7.3 53.2+4.8"""2 35.2+3.0°

Values significantly different compared to normal P** * < 0.01.
Values are expressed as means+ SEM. Means not sharing com-
mon letter are significantly different (p < 0.05)

TABLE 4: Effect of 30 daystreatment of Cystoseiramyrica
hot water extr act on antioxidative statusin alloxan-induced
diabeticrats. Valuesaremean + SEM of 7 observations

Parameters NC DC CME
Hepatic GSH* 16.23£1.23  10.23+0.69***  1545+].772
Hepatic TBARS? 46.39+5.2 1248+133%+%2  1020.36+23.692
Hepatic CAT? 234.25+9.58 174.36+11.89%*+* 187.98+14.26°
Hepatic GSH-Px*  681.23+26.36 453.69+33.26%*** 480.36+26.96°
Hepatic SOD® 308.23+30.25 235.16+23.06%**% 241.74+24.92°
Pancreatic GSH* 14.25£0.69  8.36+0.26***®  3533+2.11°
Pancreatic TBARS®  96.23+13.26 452.26+17.59**% 330.29+24.16"
Pancreatic CAT®  265.12+15.59 165.24+8.49**+%  381.36+10.23"
Pancreatic GSH-Px*  714.26+51.23 478.23+34.36%*** 634.28+44.52°
Pancreatic SOD® 321.02+31.20 293.58+24.19%**%* 33328+30.44"

'mg/gm tissue, °nM TBARS/mg protein, *p moles H202 decom-
posed/min/mg protein, ug GSH consumed/min/mg protein,
SUnits/min/mg protein. Values significantly different compared
to normal P** * < 0.01. Values are expressed as means + SEM.
M eans not sharing common letter are significantly different (p
<0.05)

thestudy period (TABLE 1). Weight reductioninduced
by diabetesin group (CME) was cured by CM E treat-
mat.

Effect on fasting blood glucose level and serum
inaulin

Alloxaninjectionto DC and CME groupsresulted
inasgnificant (P<0.05) increasein blood glucoseleve
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ascomparedto normal control groupA. Treatment with
Cystosaeramyricahot water extract for 30 dayssignifi-
cantly enhanced theinsulin rel easeafter 30 daysof treet-
ment (TABLE 1).

Alloxaninjectionto DC and CME groupsresulted
inasgnificant (P<0.05) decreasein seruminsulinleve
ascomparedto normal control groupA. Trestment with
Cystoseiramyricahot water extract for 30 dayssignifi-
cantly enhanced theinsulin release after 30 days of
trestment (Table 1).

Effect of CM E on activity of hepatic glycogen phos-
phorylaseand hepatic glucose-6- phosphatasein
alloxan induced diabeticrats

Activity of hepatic glycogen phosphorylase and
hepati c glucose-6- phosphataseincreased significantly
in diabetic control group (DC) compared to normal
control group (NC). However, treetment with Cystoseira
myrica hot water extract for 30 days significantly
(P<0.05) decreased activity of hepatic glycogen phos-
phorylase and hepatic glucose-6- phosphatase as com-
paredto DC (TABLE 2).

Effect on serum lipid profile

Compared tonormal control group (NC), thelevel
of serumTC, TG LDL cholesterol wassignificantly
(P<0.05) increased whereasthelevel of HDL-choles-
terol wass gnificantly (P<0.05) reduced by in untrested
diabeticrats(DC) (TABLE 3). After treetment of group
CME with Cystoseiramyricahot water extract for 30
days, thelevel of serum TC, TG, and LDL -cholesterol
reduced significantly (P<0.05) wheress, thelevd of se-
rum HDL -cholesterol wassignificantly increased.

Antioxidativesatus

It was observed that after inducing diabetes, the
leve of hepatic and pancreatic GSH content decreased
sgnificantly indiabetic control group (DC) ascompared
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Figurela: Pancreatlcns&leof normal malealbmorats Thepancreasissubdivided by septainti pancreatlclobulee The
exocrine portion of the pancr easconsistsof pancr eatic acini whileendocrineportion consistsof isletsof Langerhans(H& E
X 400)

Figurel.b: Pancreatictissueof diabeticrats. Normal ar chitectureof theidetsisdisrupted idetsof langer hansexhibited
hydrophobic cells, necrotic cells, vacuolizationsand irregular hyper chromic nuclei (H& E x 400)

Figurelc: Pancreat|ct|ssueof d|abet|c ratstreated with CM E (orally 400 mg/kg bodyweght of ratsdaily for 30consecutive
days) showing hypertrophy, hyperplasiaand vacuolationsof p- cells of islets of langerhans (H& E x 400)

Figurel: Histological changesin pancreasesof diabeticrats(H& E)
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Figure2.b: Liver of diabeticrat showing kupffer cellsactivation, dilation and cong&stic;n of central vein and hepatic snusoids
(H& E x400)

Figure2.c: Liver section of diabeticratstreated with CM E (orally 400 mg/kg bodyweight of ratsdaily for 30consecutivedays)
showing kupffer cellsactivation and congestion of central vein (H& E x 400)

Figure2: Histological changesin Liver of diabeticrats(H& E)
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Figure3.a: Liver of normal control rat showing accumulation of reddish sained glycogen particlesat onepoleof hepatocytes
(PAsstain x 400)

showing no histlogical changes (PAsstain x 400)
Figure3: Histological changesin liver of diabeticrats(PAS)
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tonorma control group (NC). Treatment of group CME
with Cystoseiramyricahot water extract for 30 days
significantly(P<0.05) increased thetissue’s GSH level
ascomparedto DC (TABLE 4).

Dataof the present study also revealed asignifi-
cantly (P<0.05) increased concentration of TBARS, a
measure of lipid peroxidation, inthe hepatic and pan-
creatic tissuesof diabetic rats. However, asignificant
reductioninthelevel of TBARSwasobservedinthe
pancreas of CME treated group (CME) (TABLE 4).
Induction of diabetessignificantly (P<0.05) reduced the
activity of catalase and GSH-Px inliver and pancreas
of DC as compared to NC. However, 30 days treat-
ment of diabetic animalswith CME increased the ac-
tivity of theseenzymesin pancredtictissueonly (TABLE
4). Alloxaninjectionsignificantly (P<0.05) decreased
theactivity of SOD in pancreas after 30 daystreatment
with CME sgnificantly improved theactivity of SODin
the pancreas of CME treated group(TABLE 4).

Effects of CME on alloxan-induced histological
changesin pancreas

Theresultsof Cystoseiramyricain histopathologic
examinaionareshowninFigurel. Asrevededin (Fig-
ure 1b), aclear decreaseintheareaoccupied by the 3-
cdlswasobserved in the pancrestic sectionsof dloxan-
induced diabetic rats. Treatment with CM E showed
hypertrophy, hyperplasiaand vacuol ations of - cells
of idetsof langerhans compared to all oxan trested rats
(Figure 1c) revealing the protective effect of CME.

Effects of CME on alloxan-induced histological
changesinliver (H& E Stain)

Theresultsof Cystosairamyricain histopathologic
examinaionareshowninFigure2. Asrevededin (Fig-
ure2b) kupffer cdlsactivation, dilation and congestion
of central vein and hepatic snusoidswere observedin
thehepatic sectionsof dloxan-induced digbeticrats Treet-
ment with CM E showed kupffer cdlsactivation and con-
gestion of central vein compared to dloxan treated rats
(Figure 2c) reveding thehepatotoxic effect of CME.

Effects of CME on alloxan-induced histological
changesinliver (PAS)

Theresultsof Cystoseiramyricain histopathologic
examinaionareshowninFigure3.Asrevededin (Fig-
ure 3b), variable sized positive Pasglycogen particles
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distributed throughout the hepatocytic cytoplasminthe
hepatic sections of dloxan-induced diabeticrats. Treat-
ment with CM E showed amoderate PAsparticlesdis-
tributed throughout the hepatocytic cytoplasm compared
todloxan treated rats (Figure 3c).

DISCUSSIONS

Glucoseisthekey physiologica regulator of insulin
Secretion; indeed, short-term exposure of B-cells to in-
creasing glucose concentrationsinducesproliferationin
aconcentration-dependent manner. In additiontoits
effect on B-cell turnover, hyperglycemia also impairs [3-
cdll secretary function. Thisglucotoxic effect isevident
before apoptosisleadsto asignificant decreasein -
cell mass®d. Alloxan—induced diabetic rats exhibited
severeglucoseintoleranceand metabolic stressaswel |
ashyperglycemiadueto aprogressive oxidativeinsult
interrel ated with adecreasein endogenousinsulin se-
cretion and rd easd®. Treatment with antidiabetic drugs
based on their pancreatic antioxidant activity might be
aprotectivestrategy for protecting -cell due to dis-
proportionate generation of freeradical g%,

Thepresentinvestigationindicated that asngledose
of dloxan (150 mg/kg) intraperitonedly to adult male
albino rats (190-210g) was suitabl e to induce histo-
logical changesof theidetsof Langerhans character-
ized appearance, hypoinsulinemiaand hyperglycemic
state. The present dose aswell asthe observed histo-
pathol ogica and biochemicd manifestationd?.

A gradud lossof B-cells due to apoptosis signifi-
cantly hindersinsulin productionandinhibitscd vighility.
During apoptoss, cellsshrink; chromatin condenses,
DNA iscleaved into piecesat inter nucleosomal re-
gions. A proactiveway to increase B-cell viability is to
decreaseapoptosislevd inorder toretainthecell popu-
lation and increaseinsulin production4,

Exposureof idetsto dloxan showssgnificantly in-
creased formation of peroxynitrite, NO and ROSwith
markedly el evated 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
rel easing capacity!®!,

Overproduction of ROS or exhaustion of antioxi-
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dantsmay cause oxidative stresswhichisamgjor 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 function andlead to 8-
cell failure. Specificaly, ROS oxidize mitochondrial
membrane phospholipids such ascardiolipin, which
impairsmembraneintegrity and leadsto cytochromec
releaseand gpoptosis. In addition, ROSactivate UCP2
viaperoxidation of themitochondrial membrane phos-
pholipids, which resultsin proton leak leading to re-
duced ATPsynthesisand content in -cells!?.
However, continuoustreatment of diabeticanimals
with CME for 30 days caused asignificant reductionin
FBG leve. Thisantihyperglycemic action may bedue
to sulphated polysaccharidesfrom marineageethat are
known to be important free-radical scavengers and
antioxidantsfor the prevention of pancreatic oxidative
damage, whichisanimportant contributor in DM 2%,
The observed depletion of liver glycogen storesin
diabetic rats is consistent with an earlier
studyindicating that it could bedueto thelossof gly-
cogen-synthase activating system and/or increased ac-
tivity of glycogen phosphorylasg® sincedloxan causes
sdectivedestruction of B-cells of the islets of langerhans
resultinginamarked decreaseof insulinlevels, itisra
tional to believethat the activity of hepatic glycogen
phosphoryl ase and hepatic glucose-6- phosphatase of
diabetic animalswill increased, as synthesisof glyco-
gendependsoninsulinfor theinflux of glucose. How-
ever, previousstudies show that thereduced activity of
glycogen phosphorylase and hepati ¢ glucose-6- phos-
phatase hepatic by insulin treatment(3Y,
Administration of CME for 30 daysa so showed a
trend towardsas gnificant increasein glycogen content
when comparedto diabetic rats, thusconfirmingitsin-
sulin potentiating effect to acertain extent.
Theantihyperglycemic efficacy of thisherba drug
can be corrdlated with thefindings of®2. Similarly, al-
loxan caused body weight losswasa soregained toits
above-initia valuesby CME treatment, which reflects
animproved hedlth of CME treated animals.
Thehistological observation of the pancreatictis-
suesfurther substantiatestheclaim that CME hasapro-
tective nature on pancrestictissue.
Thecharacterigticfeaturesof digbetic dydipidemia

= Regular Paper

areahigh plasmatriglyceride concentration, low HDL-
cholesterol concentration and increased concentration
of small denseLDL-cholesterol particles. Faulty glu-
coseutilization causeshyperglycemiaand mobilization
of fatty acidsfrom adiposetissuefor energy purpose.
Thelipid changes associated with diabetesmellitusare
attributed to increased flux of freefatty acidsinto the
liver secondary toinsulin deficiency/ resistance. This
resultsinexcessfatty acid accumula@ionintheliver, which
isconverted totriglycerides. Theimpaired ability of in-
asulintoinhibit freefatty-acid releaseleadsto devated
hepatic VLDL-cholesterol production. Theincreased
VLDL-cholesterol and triglyceridelevel sdecreasethe
level of HDL-cholesterol and increase the concentra-
tion of small denseLDL-cholesterol particlesby acti-
vation of lipoproteinlipaseand | ecithin acyl-cholesterol
transferase

Inour study, elevated levelsof serum TC, TG and
LDL cholesterol and decreased HDL cholesterol con-
centrationin aloxan-induced diabetic rats®4. On other
hand, Induction of diabetesby alloxanresultedinloss
of body weight in the diabetic control ratsthat may due
to catabolic effect on protein metabolism by retarding
protein synthesisand stimulating protei n degradation.

However, treatment with CME normalized adl the
lipid profile parameters. Thisantihyperlipidemic attrib-
uted to sul phated poly saccharides, mgor constituent
of extract as sul phated poly saccharides enhancethe
negeativechargesof cdl surfaceso asto effect theaggra:
dation of cholesteral in blood, thus decreasing the cho-
lesterol in serum®4,

Earlier it hasbeen explored that oxidative stress
formsthefoundation for theinduction of multiplecdlu-
lar pathwaysthat can ultimately |ead to both the onset
and subsequent complicationsof DM. Diabeticsand
expeimenta anima moddsexhibit high oxidativestress
dueto persistent and chronic hyperglycemia, which
thereby depl etestheactivity of antioxidative defense
system and thus promotes de novo free radicals
generation™),

GSH oxidation is a mgor contributor to cell
gpoptos smediated by oxidants. Accumul ated evidence
from our [aboratory hascong stently shown that anearly
spikein GSSG formation, typically within minutes of
oxidant exposure, preceded oxidant-induced activation
of mitochondria gpoptotic signdingand cell apoptosis
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hourslatert®,

In our study, the level of hepatic and pancreatic
GSH wasreduced in diabetic rats, whichiscons stent
with an earlier report!®,

Thedecreaseintissue’s GSH content could be the
result of decreased synthesisor increased degradation
of GSH by oxidative stress that prevails
duringdiabeted®". Furthermore, lipid peroxidaionisone
of the characteristic features of chronic diabeted®®!. In
the present study, dong with decreased level of reduced
GSH, amarked increaseintheconcentration of TBARS
wasasoobservedinliver and pancreasof diabeticmice;
however, treatment of these animalswith CME de-
creased thedlevated level of TBARS. Smultaneoudly,
reduced GSH content was a so increased significantly
which indicatesthat the CME can either increasethe
biosynthesisof GSH and/or reducetheoxidative stress
that ultimately reducesthe degradation of GSH. Smilar
resultswereal so witnessed in an earlier study™.

Catdaseisacommon enzymefoundinnearly all
living organisms. Itsfunctionsindude catalyzingthede-
composition of hydrogen peroxideto water and oxy-
gen. One of the most commonly used ROS for neu-
ronal oxidative stress preconditioning is H,O, It is
formed by the dismutation of superoxide (O, (sponta
neoudly or enzymaticdlyinareactionthat iscatayzed
by superoxidedismutase (SOD). H,0, islessreactive
compared to other ROS, easily crosses membranes,
and diffusesfromitsorigina siteof production.

Many more studies documented apivotal rolefor
H202 inthe devel opment of vascular dysfunctionin
pathol ogica conditions, such asatherosclerosis, hyper-
tension, and diabetes médllitus. It hasa so been specu-
lated that, inthevessel wall, H202-mediated mecha
nisms may compensatefor 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 catayzethe
decomposition of hydrogen peroxideintolessreactive
gaseous oxygen and water molecules. Superoxide
dismutases are a class of enzymesthat catayze the
dismutation of superoxideinto oxygen and hydrogen
peroxide. Assuch, they are animportant antioxidant
defenseinnearly all cellsexposed to oxygen.

However, CME therapy increased the activity of

BIOCHEMISTRY (mm—

CAT and GSH-Px in pancrestictissues of treated dia-
betic animal %!, Reductone-associated sulphonic
groups of polysaccharides can act aselectron donors
and canreact with freeradica sto convert these polysac-
charidesto more stable products and thereby termi-
nateradical chain reactiong*?.

Theincreased activity of CAT, SOD and GSH-Px
suggest acompensatory responseto oxidative stress
asit reducesthe endogenous H202 produced thusdi-
minishing thetoxic effectsduetothisradica or other
freeradical sderived from secondary reactiong 42,

Moreover, the observed antioxi detiveeffect of CME
may dueto synergidi caction of variouscompoundspresent
intheextract in contrast to the purified compound of the
drug.

However, theleve of Hepatic TBARS, Hepatic GSH
and activity of antioxidant enzymesin hepatic tissue of
diabeticratswasnot improved by CME treatment. This
perhapsisdueto different metabolic actionsof thetis-
suesandtheir different responsesto oxidative stressor
the hepatotoxic nature of theextract

Thehistological observation of the hepatic tissues
further substantiatesthe claim that CME hasatoxic
nature on hepatic tissue.

Results of thisstudy do not all ow definite conclu-
sionto bedrawn on the mechanism of action of CME
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™. Asmentioned earlier, CME s
a so known to contain various secondary metabolites.
Therefore, itisnot unreasonableto speculatethat some
of these chemica compoundsare presumably respon-
sible for imparting the antihyperglycemic,
antihyperlipidemic and antioxidative propertiesto CME

CONCLUSIONS

From theresultsobtained, it can be concluded that
CME possess significant antihyperglycemic,
antihyperlipidemic and pancrestic antioxidative prop-
erties. Hence, apart from controlling hyperglycemiait
would aso bebeneficid inthedleviation of associated
diabetic complicationsincluding the prevention of the
devel opment of atherosclerosisand other coronary ar-
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tery diseases. However, further studiesare needed to
investigate and el ucidate the possible mechanism of
action of theactiveingredients, establish complete sefety
profilesand evd uatethe potentia valueof CME for the
management of diabetesand hyperlipidemiainthedinic.

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