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ABSTRACT KEYWORDS
Ethnophar macological relevance: Cleomedroserifoliaisusedinegyptien Cleome droserifolia;
traditional medicinefor treatment of diabetesmellitus. The aim of the present Diabetesmellitus;
study wasto eval uate the possible protective effects of Cleomedroserifolia Oxidative stress;
methanolic extract (CDE) against pancreas B-cells’ damage and antioxidant Antidiabetic;
defense systemsin alloxan induced diabetesrats. M aterialsand methods: Antioxidant.

Experimental diabeteswasinduced by asingle dose of alloxan (150 mg/kg)
administered by intraperitoneal way. The oxidative stresswas measured by
tissue MDA levels, reduced glutathione (GSH) content and by enzymatic
activities of superoxide dismutase (SOD), catalase (CAT), and glutathione
peroxidase (GPx) in pancreas. Biochemical observationswere further sub-
stantiated with histological examination of pancreas. Results: Theincrease
in blood glucose and MDA levelswith the decreasein GSH content and in
enzymatic activities were the salient features observed in diabetic rats.
Administration of CDE (0.31 g/kg bw/day, orally) for 30 days caused a
significant reduction in blood glucose and MDA levelsin aloxan treated
rats when compared with diabetic rats. Furthermore, diabetic rats treated
with CDE showed a significant increase in the activities of both enzymatic
and non-enzymatic antioxidants when compared to those of diabetic rats.
Degenerative changes of pancreatic B-cells in alloxan treated rats were mini-
mized to near normal morphology by administration of CDE as evidenced
by histopathological examination. Conclusion: Resultsclearly indicatethat
Cleome droserifolia treatment exerts a therapeutic protective naturein dia-
betes by decreasing oxidative stress and pancreatic B-cells’ damage which
may be attributed to its antioxidative potential.
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INTRODUCTION countries. TheWorld Heath Organi zation estimatesthat

over 300 million peopleworldwidewill have (Diabetes

Theincreasingincidenceof diabetesrepresentsan  mellitus) DM by the year 2025 with aarming propor-
enormous socio-economic burdeninthedeveloping  tionsfrom devel oping countries.
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DM is achronic disease caused by inherited or
acquired dediciency in insulin secretion and by decreased
responsiveness of the organsto secreteinsulin. There
aretwo mainformsof diabetes. Type 1 digbetesisdue
primarily to autoimmune-mediated destruction of pan-
cregticidet beta-cdls, resultingin dramaticinsulin defi-
ciency.

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 homeogtasis. Inthecourseof time, however, this
betacdl 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 patientsthet
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 oxida-
tive stressto damage mitochondriaand (markedly blunt
insulin secretionisnot surprising.

Asaconsequence, blood glucoselevelsrise, pass-
ingfrom normd toimpaired glucosetolerancefirst, and
to overt diabetes eventually. Notably, deterioration of
diabetes control andinsulin secretary function occurs
withyearsin diabetic patients despiteinsulin 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
defectdd.

Alloxan, ap-cytotoxin, has demonstrated severe
physiologica and biochemica derangementsof thedia
betic state. The alloxan rats exhibited severe glucose
intolerance and metabolic Stressaswel | ashyperglyce-
miadueto aprogressive oxidativeinsult interrelated
with adecrease in endogenousinsulin secretion and
rel easd®.

Herba remediesthat semfrom egyptientraditiona
medecine hold agreat promiseagainst DM. Thedried
herb of Cleomedroserifolia (Forssk.) Ddl., isaplant
of the Cleomaceaefamily. It ispresent in the deserts,
especially the Eastern desert, Red Searegion, Sinai,
Gebd. Itsdecoction of leavesand stemsiswidely used
by the Bedouinsof the southern Sinai for thetreatment
of diabetes”.

Methanolic extract of leavesand stemsfor Cleome
droserifolia (CDE) isrich in Bioactive compounds as
flavanoids, flavonol glycosides, dkaoids, tanninsand
SteroidsasshowninFigure(1). Sofar asplant pheno-
lics congtitute one of the mgjor groups of compounds
acting asprimary antioxidantsor freeradical termina
tors, Flavonoids asone of themost diverseand wide-
spread group of natural compounds are probably the
most important natural phenolicsasthey possessradi-
cd scavenging properties®.

Flavonoidsarelow molecul ar weight substances,
foundindl vascular plants, with phenyl-benz opyrones
(phenylchromones) with an assortment of structures
based on acommon three-ring nucleus. Thisbasic struc-
tureiscomprised of two benzeneringslinked througha
heterocyclic pyran or pyrone (with adouble bond) ring
tothethirdringinthemiddles. Severd reportsareavail-
ableonthebeneiicial effects of lavonoids for various

Flavanoids

|
Alkaloids

CDE —

Tannins

Steroids

Figurel: Princiciple phytochemical componentsin CDE.
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freeradical mediated diseases. Also; flavonoidsinhibit
thevarious stagesthought to beinvolvedintheinitiation
of atherosclerosis, endothelial damage and leucocyte
activation!.

Flavonoids havelong been recognized to possess
anti-inGammatory, antioxidant, hepatoprotective,
antithrombotic and anticarcinogenic activities. The
tlavonoids are typical phenolic compounds and, there-
fore, act aspotent metal cheatorsand freeradica scav-
engersd,

The protective effect of Cleome droserifolia on
freeradicalsand on antioxidant enzymeactivitiesindia-
betes and its complication has never been examined.
Thus, the present investigationiscarried out in order to
study the possible antihyperglycemic and antioxidant
effectsof CDE in order to attenuate pancreatic dam-
ageinaloxan-diabeticrats.

MATERIALSAND METHODS

Chemicals

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

Plant material

Theaerid partsof werecollected fromwildly grow-
ing popul ationson El-K etar mountain, Hurghada, Egypt
were authenticated by Dr. Hany Ezzat Khalil
(Pharmacognacy Department, Faculty of Pharmacy, El
Minia, Egypt.

Prepar ation of plant extract

The freshly collected leaves and stem part of
Cleomedroserifoliawerewashed with distilled water
and air-dried under the control conditions and pow-
dered. The powdered plant material was percolated
with petroleum ether to removefatty substances; the
marc wasfurther exhaustively extracted with of 80%
methanol for 3 days. Theextract wasfiltered, concen-
trated on rotavapour and then freeze-dried under high
vacuum (1.3 Pa) and at temperatureof - 40+ 2 °. The
extract will bedissolvedin 0.5 g Carboxy methyl cdllu-
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lose (0.5w/v) ° for oral administration.
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 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 experimental diabetes

For the present study, animalsweredivided into
following 3groups.

NC (normal control), DC (diabetic control) and
CDE (diabetic + Cleomedroserifoliamethanolic ex-
tract treated). After fasting for 18 hours, rats of group
DC, CDE were madediabetic by asingleintra-perito-
nedl injection of dloxan monohydrate, 150 mg/kg body
wi, freshly dissolved in normd salind. Subsequent to
aloxan administration therats 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-
cosestrips®?. Ratsshowingfasting blood level greater
than 140 mg/dl were considered diabetic and sel ected
for treatment with methanolic extrcat of Cleome
droserifolia(CDE) (0.31g/kg body wt.). TheCDE were
administered oraly, oncein aday for 30 days.

Experimental design

Theraswererandomly divided into four groups of
sevenanima seech:

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

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

Group 11 (DC + CDE): CDE-treated diabeticrats
received by oral way, 3 days after alloxan treatment,
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0.31g/kg bw of CDE extract for 30 days.

Onthelast day of experiment, animal swere sacri-
ficed and blood sampleswere coll ected without hep-
arinfor biochemica estimations. Some pancreaswere
removed, cleaned and washed inice-cold normal sa-
linesolutionfor biochemicd andyss. 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 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] according to™*®l. For
estimating serum lipid profile, serumwasisolated from
theblood collected by cardiac punctureunder mild ether
anesthesiafrom overnight fasted rats on day 30th of
CME treatment and serum total cholesterol(TC) and
triglyceride(TG) usngdiagnostickits(ErbaMannheim
Cholegteral kit, TransasiaBio-MedicasLtd., Daman).
Resultswereexpressed inmg/dl.

Biochemical estimation in tissuehomogenates

Pancreaswereremoved, freed from adhering tis-
sues and washed with ice-cold norma saline solution

(0.9%). Weight of al the organswastaken only after
drying thetissue. 1 gtissuewashomogenizedin 10 ml
of 0.2 M tris-HCI with the help of homogenizer. The
homogenate wasfiltered and then centrifuged at 10,000
rpmfor 20 minutesat 4°C. The supernatant obtained
was used for estimation of SOD*, catalase CAT*,
glutathi one peroxidase GSH-Px[9, reduced glutathione
GSH*and thiobarbituric acid reactive substances
TBARS,

Histopathological 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

Effectsof Cleomedroserifoliamethanolic extracts
on body weight, hyperglycemia and
hypoinsulinemiainduced by alloxan

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

TABLE 1: Body weight, serum glucoseand insulin levelsin adult rats(controlsand experimental groups).

Groups Body weight (g) Serum glucose levels (mg/dl)  Serum insulin levels (ng/ml)
Initial Final 3days 30 days 30 days
Normal Control(NC) 200+£11.2  217.3+11.2 69.12+2.3 73+4.2 1.18+0.07
Diabetic Control(DC) 193+8.2  173+4.5 265+21.8"2 283+7"2 0.48+0.07+**2
Diabetic+CDE(DC+CDE) ~ 195+7.1 191+5.3 260£127"2 139+7.4° 0.90+0.04°

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

letter aresignificantly different (p < 0.05).

Ord adminigration of CDE tothediabetic ratsfor
30dayssgnificantlyreduced glycemiaand increased se-
ruminsulinlevel s, when compared to those of diabetic
rats.

BIOCHEMISTRY (mm—

Effectsof Cleomedroserifolia methanolic extract
on lipid profileof alloxan-induced diabeticrats

Theeffects of Cleomedroserifoliamethanolic ex-
tract on lipid parameters are presented in TABLE 2.
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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. The administration of Cleome
droserifolia methanolic extract countered the signifi-
cant riseinthelevelsof the parameters.

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

Group T.G T.C
mg/d| ma/d|
Normal Contral (NC) 74.2+6.8 87.2+8.4
Diabetic Control (DC) 178.2+10.4® 163.2+7.9 2
Diabetic +CDE(DC +CDE) ~ 110.3+7.1°  99.26+5.6"

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).

Effectsof Cleomedroserifolia methanolic extract
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 levelsof MDA weresgnificantly declined
inthediabetic ratstreated with CDE associated with
an increase of GSH content when compared to dia-
beticrats (adloxan).

Effectsof Cleomedroserifolia methanolic extract
on alloxan-induced changesin theantioxidant en-
zZymeactivities

TABLE 4 Theactivitiesof enzymatic antioxidants
such as SOD, CAT and GPx in thecontrol and experi-

menta groupsof rats. Theactivitiesof theseenzymatic
antioxidantsweresignificantly decreasedinthediabetic

—— Regdular Peper

rats when compared to those of control group. Oral

administration of CDE to the diabetic rats showed a
significant increasein theactivitiesof SOD, CAT and
GPx.

Effectsof Cleomedroserifoliamethanolic extract
on alloxan-induced histological changesin pan-
creas

Theresults of Cleomedroserifoliain histopatho-
logic examination areshown in Figure. 2. Asreveded
in (Figure. 2B), aclear decreaseinthe areaoccupied
by the 3 cells was observed in the pancreatic sections
of aloxan-induced diabeticrats. Treatment with CDE
showed adlight hypertrophy of Langerhansidetsand
hyperplasiain pancreas compared to aloxan treated
rats (Figure. 2C) reveding the protectiveeffect of CDE.

DISCUSSION

Glucoseisthekey physiologica regulator of insulin
secretion; indeed, short-term exposure of B-cellstoin-
creasing glucose concentrationsinducesproliferationin
aconcentration-dependent manner. In additiontoits
effect on B-cell turnover, hyperglycemia also impairs [3-
cdl secretary function. Thisglucotoxic effect isevident
before apoptosisleadsto asignificant decreasein -
cell mass™9.

Alloxan—induced diabetic rats exhibited severe glu-

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

Pancreatic GSH
mg/gm tissue
14.25+0.69

Pancreatic MDA
nM MDA/mg protein

96.23+13.26

Group

Normal Control (C)
Diabetic Control (DC)
Diabetic +CDE(DC +CDE)

452.26+17.59%*%2 8.36+0.26%** 2

358.45+19.26" 32.36+3.04°

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: Antioxidant enzymesactivities(SOD, CAT and GPx) in the pancreastissueof adult rats(controlsand experimental

groups).
G Pancreatic CAT Pancreatic GSH-Px Pancreatic SOD
roup
n moles H202 decomposed/min/mg protein, ng GSH consumed/min/mg protein Units/min/mg protein
Normal Control (C) 265.12+15.59 714.26+51.23 321.02+31.20
Diabetic Control (DC) 165.24::8 493 478.23+34.36***2 293.58+24.19%+#*3

Diabetic +CDE(DC+CDE) ~ 321.69+21.36°

645.29+65.14° 351.26+28.47°

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).
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coseintolerance and metabolic stressaswel | ashyper-
glycemiadueto aprogressive oxidativeinsult interre-
lated with adecreasein endogenousinsulin secretion
and releasg?, Treatment with antidiabetic drugsbased
on their pancreatic antioxidant activity might beapro-
tective strategy for protecting p-cell due to dispropor-
tionate generation of freeradical §%23
Thepresentinvestigationindicated that asngledose
of aloxan (150 mg/kg) intraperitoneally to adult male
albino rats (190-210g) was suitable to induce histo-
logical changesof theidletsof Langerhans character-
ized appearance, hypoinsulinemiaand hyperglycemic
state. The present dose aswell asthe observed histo-
pathological and biochemical manifestations agree
with®1, A gradual loss of B-cells due to apoptosis sig-
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nificantly hindersinsulin production and inhibitscell vi-
ability. During apoptosis, cellsshrink; chromatin con-
denses; DNA iscleaved into piecesat inter nucleoso-
mal regions. A proactiveway toincrease 3-cell viability
isto decrease apoptosislevel in order toretainthecell
population andincreaseinsulin production®4,

Exposureof idetsto aloxan showssignificantly in-
creased formation of peroxynitrite, NO and ROSwith
markedly elevated lipid peroxidation and reduced cell
viability. I9detsexposed to aloxan a so show sgnificantly
increased mitochondrial membrane potentid. Appar-
ently, alloxan causes severe oxidative and cytotoxic
stresstoidetsthat islikely to compromisetheirinsulin
releasing capacity!®!.

Overproduction of ROS or exhaustion of antioxi-

Figure2.A : Pancreatictissueof normal malealbinorats. The pancreasissubdivided by septainti pancreaticlobules. The
exocrineportion of thepancr easconsistsof pancr eatic acini whileendocrine portion consistsof idetsof Langerhans(H& E

x 400).
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Figure2.B : Pancreatictissueof diabeticrats. Normal ar chitectureof theidetsisdisrupted isletsof L anger hansexhibited
hydrophobic cells, necrotic cdls, vacuolizationsand irregular hyper chromic nuclei (H& E x 400).
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of ratsfor 30consecutive

days).These still few vacuolizations and appear highly divided B-cells in the islets of Langerhans (H& E x 400).

dantsmay cause oxidative stresswhichisamgor factor
of defectiveinsulin secretion and increases apoptosis of
pancreas?®. Moreover, revea ed that ROS produced
by B-cell in response to metabolic stress affect mitochon-
drid sructureandfunction and lead to B-cell failure. Spe-
dficdly, ROSoxidizemitochondria membranephospho-
lipidssuchascardiolipin, whichimpa rsmembranein-
tegrity and leadsto cytochromecreleaseand apoptosis.
Inaddition, ROS activate UCP2 viaperoxidation of the
mitochondrial membrane phospholipids, whichresultsin
proton lesk leading to reduced ATPsynthesisand con-
tentin B-cells.

However, continuoustrestment of diabeticanimas
with CDE for 30 days caused asignificant reductionin
FBG leve accompaniedwith sgnificant enhancement in
seruminsulinin accordancewith?,

CDE hasahypoglycemic effect through potentiation
of peripherd, hepaticinsulin sengtivity and diminishing
intestina glucoseabsorption.

On other hand, Flavonoids, the ma or active con-
stituentin CDE are potentid antidiabetic agentsbecause
they exert multiple actionsthat are both hypoglycemic
(insulinomimetic action) and antihyperglycemic (insulin
secretagogue)t®. Also, tiavonoid-enriched extract from
effidently inhibited a-glucod daseactivity and may inhibit
the non-Nat dependent facilated diffusion of monosac-
charidesinintestina epithdid cells. Consequently, the
parallel concentrative Na+ dependent transport AT-
Pasefor monosaccharides gainsefficiency®Y.

Similarly, dloxan caused body weight losswasa so
regainedtoitsabove-initial valuesby CDE trestment,

which reflectsan improved health of CDE treated ani-
mals. Thehistol ogical observation of thepancreetictis-
suesfurther substantiatesthe claim that CDE hasapro-
tective nature on pancrestic tissue.

Thecharacterigticfeaturesof didbetic dydipidemia
areahigh plasmatriglyceride concentration, low HDL-
cholesterol concentration and increased concentration
of small dense LDL-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/ resstance. This
resultsinexcessfatty acid accumula@ionintheliver, which
isconvertedtotriglycerides. Theimpaired ability of in-
aulintoinhibit freefatty-acid releaseleadsto devated
hepatic VL DL-cholesterol production. Theincreased
VLDL-cholesterol and triglyceridelevel sdecreasethe
level of HDL-cholesterol and increase the concentra-
tion of small dense LDL-cholesterol particlesby acti-
vetion of lipoprotein lipaseand lecithin acyl-cholesterol
transferase

Inour study, elevated levelsof serumTC, TG and
LDL cholesterol and decreased HDL cholesterol con-
centration inalloxan-induced diabeticratsarein accor-
dancewitht®?d,

On other hand, Induction of diabetes by alloxan
resulted inlossof body weight in the diabetic control
rats®Ithat may dueto catabolic effect on protein me-
tabolism by retarding protein synthesisand stimul ating
protein degradation.
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However, treatment with CDE causes significant
decreaseintheserumlevelsof triglycerides, tota cho-
lesterol and enhancement of body weight(4.

Flavonoidsin CDE inhibit the activity of CAMP-
dependent protel n phosphokinase, the consequenceis
that the cCAM P concentration increases and that phos-
phorylation of theHydroxy methyl glutaryl-CoA reduc-
tase, but endogenouscholesterol productionisdimin-
ished. Inaddition, theflavonoids caninteract with the
enzyme protein phosphatase, which liberatesthe dli-
phatic phosphoestersfrom Hydroxy methyl glutaryl-
CoA -CoA HMG-CoA reductase, thusrestoring the
activity of this. Thus, flavonoidsinhibit HM G-CoA re-
ductase by adua mechanism(*!,

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 free radicals
generation’®.GSH oxidationisamajor contributor to
cdll gpoptos s mediated by oxidants. Accumulated evi-
dencefrom our laboratory has consistently shown that
anearly spikein GSSG formation, typicaly withinmin-
utes of oxidant exposure, preceded oxidant-induced
activation of mitochondria gpoptotic signding and cell
apoptosis hourslater®,

In our study, thelevel of pancreatic GSH wasre-
duced in diabeticrats, whichisconsistent with an ear-
lier report’®. The decreasein tissue’s GSH content
could betheresult of decreased synthesisor increased
degradation of GSH by oxidative stressthat prevails
during diabetes®. Furthermore, lipid peroxidationis
oneof thecharacteristic featuresof chronic diabetes®!,
Inthe present study, along with decreased level of re-
duced GSH, amarked increasein the concentration of
TBARSwasdso observedin pancreasof diabeticmice;
however, treatment of these animals with CDE de-
creased thedevatedlevel of TBARS. Simultaneoudly,
reduced GSH content was a so increased significantly
whichindicatesthat the CDE can either increasethe
biosynthesisof GSH and/or reducetheoxidative stress
that ultimately reducesthe degradation of GSH. Smilar
resultswereasowitnessedin an earlier study™™?. Cata

BIOCHEMISTRY (mm—

laseisacommon enzymefoundinnearly dl living or-
ganiams. Itsfunctionsinclude catal yzing the decompo-
sition of hydrogen peroxideto water and oxygen. One
of themaost commonly used ROSfor neurona oxida
tivestresspreconditioningisH202.1t isformed by the
dismutation of superoxide (O2 (spontaneoudly or en-
zymaticalyinareactionthat iscatayzed by superoxide
dismutase (SOD). H202 islessreactive compared to
other ROS, easily crossesmembranes, and diffusesfrom
itsorigind steof production.

Many more studiesdocumented apivotal rolefor
H202 inthe development of vascular dysfunctionin
pathol ogica conditions, such asatherosclerosis, hyper-
tension, and diabetes mellitus. It hasal so been specu-
lated that, inthevessel wall, H202-mediated mecha
nisms may compensate for theloss of NO-mediated
dilation during thedevel opment of variousdiseases*Y.

To prevent damage, it must be quickly converted
into other, less dangerous substances. Tothisend, cata
laseisfrequently used by cellstorapidly catalyzethe
decomposition of hydrogen peroxideintolessreactive
gaseous oxygen and water molecules. Superoxide
dismutases are a class of enzymesthat catalyze the
dismutation of superoxideinto oxygen and hydrogen
peroxide. Assuch, they are an important anti oxidant
defensein nearly al cellsexposed to oxygen.

However, Oral administration of CDE causessig-
nificant decreasein Pancregtic MDA and significant en-
hancement inlevel of pancreatic GSH and the activity
of pancreatic CAT, pancreatic GSH-Px and pancrestic
SOD. Thesefindings can be complemented with previ-
ous study!*?. Flavonoids usually contain oneor more
aromatic hydroxyl groups, which actively scavengefree
radicalsand arerespons blefor theantioxidant activity.
On other hand, lipophilicity of flavenoidswerefactors
deciding the antioxidant property, most probably af-
fecting the depth of incorporation of acompoundinthe
lipid phase of membrang®!,

Results of thisstudy do not all ow definite conclu-
sontobedrawn onthemechanism of action of CDEIn
the experimental animal paradigmsused. However, a
number of investigatorshave shown that ahost of vari-
ous plant secondary metabolites possess hypoglyce-
mic, anti-inflammatory and other pharmacol ogical prop-
erties*,

Asmentioned earlier, CDE isalso knownto con-
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tain various secondary metabolites. Therefore, itisnot
unreasonabl eto specul ate that some of these chemical
compoundsare presumably respons blefor imparting
the antihyperglycemic, antihyperlipidemic and
antioxidative propertiesto CDE

From theresultsobtained, it can be concluded that
CDE possess significant antihyperglycemic,
antihyperlipidemic and pancreeti c anti oxidative 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 sefety
profilesand eva uatethe potentid value of CDEfor 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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