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ABSTRACT KEYWORDS
Background : Oxidative stress associated with insulin —dependent diabe- Cleome droserifolia;
tes mellitusisarisk for inflammatory disorders that induce renal dysfunc- Diabetes mellitus;
tion. Cleomedroserifoliaisawidely used for itsantioxidant and antiinflam- Lipid profile;
matory effects. This study aims to evaluate antihyperglycemic, Oxidative stress;
antihyperlipidemic, antioxidant and anti inflammatory effectsof methanolic Inflammation.

Cleomedroserifolia extract (MCD) against alloxaninduced diabetesin male
albino rats and explore possible effects of MCD on insulin and oxidative
stress profile. Biochemical observations were further substantiated with
histol ogical examination of pancreasand kidney. M ethod : Thisstudy was
carried on 30 malealbino ratsweighing 190+10, 90 days old, classified into
3 groups, control (NC), diabetic (DC) and treated diabetic group (MCD).
Alloxan was given in adose of 150 mg/kg intraperitoneally (1P). Result :
Alloxan produced significant increasein serumglucose, Triglyceride (TG),
Total cholesterol (TC), Low density lipoprotein cholesterol (LDL-C), urea
and creatinine (Cr), renal reduced glutathione (GSH), renal nitrotyrosine,
Renal TNF-o. On other hand, alloxan produced significant decreaseininsu-
linlevelsand activity of renal catalase (CAT), renal glutathione peroxidase
(GSH-Px) and rend superoxideoxide dismutase (SOD).Oral MCD (0.31g/kg
body weight of rats daily for 30 days)significantly ameliorated these ef-
fects. Conclusion : Treatment with MCD ameliorated DM and its related
late consequences. Furthermore, it has antioxidant and antiinflammatory
effects. Commonly, MCD isaway to surmount the diabetic state and it has
antioxidant and antiinflammatory effects. It may be apromising adjuvant to
anti diabetic therapy. © 2015Trade Sciencelnc. - INDIA

INTRODUCTION betacdl dysfunction'.
Diabeticsand experimenta anima modesexhibit
DiabetesMéellitus(DM) isaheterogeneousdisor- — high oxidative stress dueto persistent and chronic hy-
der characterized by aprogressivedeclineininsulin  perglycemia, which thereby depletes the activity of
action (insulinresistance), followed by theinability of  antioxidative defense system and thuspromotesdenovo
B-cells to compensate for insulin resistance (pancreatic ~ freeradicalsgeneration??,
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The source of oxidativestressisacascade of ROS
leaking fromthemitochondria Thisprocesshasbeen
associated with the onset of type 1 diabetes(T1DM)
via the apoptosis of pancreatic -cells, and the onset
of (T2D) viainsulinresistance®!.

Chronicand sustained hightoxiclevelsof ROSare
associ ated with severa pathological conditionsinclud-
inginGammatory diseases and the complications of dia-
betes®®. Tumor necrosis factor-a (TNF-a) is an im-
portant proinflammeatory cytokineinvolvedinthepatho-
genesisof autoimmune T1D. Low-gradeinflammation
isacommon featurein subjectswith T2D. Heart dis-
ease, themetabolic syndromeand T2D dl havein com-
mon theincreased concentration of circulatory cytokines
asaresult of inflammation(*9.

Nitrotyrosine (N-tyr) wasinitially proposed to be
aspecitic marker of increased oxidative stress related
to the generation of peroxynitritefromnitric oxidein
vascular endothelial cellsand other tissues. Although
several non-nitric oxide biosynthetic pathwaysfor N-
tyr havea so been described, inal casestyrosinenitra-
tionisbdievedtoinvolvefreeradica chemistry reac-
tiong*2.

DM isassociated with alarge number of lipid ab-
normalities. which inturn depend on theextent of insu-
lindeficiency, insulin resistance, obesity, diet and the
presence of concomitant primary and other secondary
causesof hyperlipemia. In diabetic hyperlipemia, ase-
riesof bizarrelipoproteinsand other lipids appear and
interaction of thiswith oxidativestressand freeradicas
leadsto enhanced lipid peroxidationin plasma, tissues
and membranes, causing extensivetissuedamage’®Y.

Diabeticrend dysfunctionwhoseincidenceisupto
47.66% isthemost common and difficult diabetic mi-
crovascular complicationto treat and hasbecomethe
first cause of end-stagerend disease. Itisreported that
about 43% of the chronic renal failure (CRF) patients
ondiaysisare DN, 60% casefatdity of diabetesmel-
litus (DM) patientsare DN, DM patientswho died of
rend falureare 17 timesmorethan non-DM patients™.

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

Methanolic extract of leavesand semsfor Cleome
droserifolia (MCD) isrichin Bioactive compoundsas
flavanoids, flavonol glycosdes, akaoids, tanninsand
Steroidsasshownin Figure (2.8). Sofar asplant phe-
nolicscongtitute oneof themgor groupsof compounds
acting asprimary antioxidantsor freeradical termina
tors, Flavonoids asone of themost diverseand wide-
spread group of natural compoundsare probably the
most important natural phenolicsasthey possessradi-
cal scavenging properties??. The present work was
conducted to evaluate the possible hypoglycemic,
hypolipidemic, antioxidant and anti inflammeatory prop-
ertiesof MCD inadloxan - induced typell iabetesmel -
litus(DM).

MATERIALAND METHODS

Materials
Experimental animals

300Whitema edhbinoratsweighting about 190+10
gwereused asexperimental animalsinthepresentin-
vestigation. The animals were housed in standard
polypropylene cages and maintai ned under controlled
room temperature (22+2 °C) and humidity (55+5%)
with 12 hlight and 12 h dark cycle and were fed a
standard diet of known compostion, and water adlibi-
tum. Thechow waspurchased from El-GomhoriaCom-
pany, Cairo, Egypt. They were housed for two weeks
for accommodation. Our work was carried out in ac-
cordancewiththeguiddinesof El MiniaUniversity for
animal use. These animalswere used for induction of
Diabetes mellitus

Plant material preparation of MCD

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 temperature of - 40+ 2C°. The
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extract will bedissolvedin 0.5 g Carboxy methyl cellu-
lose (0.5w/v) for ora adminigtration. Theextract was
prepared at the Department of agriculture chemistry,
Faculty of Agriculture, MiniaUniversity.

Experimental design and animal grouping

Experimental Diabeteswasinducedin20ratsby a
adose of 150 mg/kgintraperitonealy (IP)“?. Above
200 mg/dI blood glucoselevel were considered dia-
beticrats. TheseDM anima sweredividedinto 2 groups,
oneserved asuntreated DM group, the other astreated
DM group, whichwasgiven MCD as0.31 g/kg body
weight of ratsdaily for 30 days Control ratswerein-
jected with samevolume of vehicle (sdinebuffer). At
theend of the experiment, all groupswerebled by vein
puncture, fasting blood sampleswere centrifuged, sera
werekept at -80°C right the time of analysis, mean-
while, kidney and brain were collected, bl otted between
2filter papers, frozendirectly intoliquid Nitrogen, then
kept at -80°C till tissue biochemical investigations.

Methods
Biochemical investigationsin blood and tissue

Biochemicd estimationsinblood and seruminsulin:
Fasting blood glucose (FBG) concentration of al the
three experimental groups was determined by
glucometer during different phases of the experiment
by withdrawing blood fromthetail vein. Seruminsulin
was assayed in the Radioactive sotopes Unit, Central
Department of Scinentifica Analyssand Test, Nationd
Research Center (Dokki, Giza) by radioimmunoassay
kits of DPC (Diagnostic Products Corporation, Los
Angeles, USA) [Maier et d.,1974]. 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 MCD
treatment and serum total cholesterol (TC)® and trig-
lyceride (TG)™ using diagnostickits (ErbaMannheim
Cholesteral kit, TransasiaBio-MedicadsLtd., Daman).
Resultswere expressed in mg/dl. On other hand, se-
rum ureaand creatinine® wereal so measured.

For determination of tissuebiochemica parameters,
ratswere sacrificed by decapitation andincisonswere
immediately donefor separation of thekidney. Theiso-
|ated kidney was quickly weighted and dissected into
pieces, homogenizedinvolumesof icecold de-ionized
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water to yield 20% W/V homogenate using ice cold
Teflonhomogenizer (Potter Elvehjemtype). Also, rend
reduced glutathione (GSH)™, nitrotyrosine®!, TNF-
a and activity of renal (CAT),®7 GSH-Px[
(SOD)™1,

Histopathological examination of pancreas

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

Histopathological examination of kidney

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

Satistical analysis

Statistical andysiswascarried out using Graph Pad
Instat software (version 3, ISS-Rome, Italy). Groups
of data were compared with ANOVA, followed by
Tukey-Kramer (TK) multiple comparisons post-test.
Vauesof P<0.05wereregarded assignificant. Data
were expressed as mean + standard error (SEM).

TABLE 1: Effect of MCD on studied blood parametersin
diabetic rats, compared to normal control (Values are
expressed in M+SE, N= 10 for each group)

Parameter NC DC MCD
Glucose (mg/d) 112.3+9.8 465+4]1.8***3  139+7.4°
Insulin (ng/ml) 1.18+0.07 0.48+£0.07***% (0,90+0.04°

Triglycerides(mg/dl) ~ 74.2+6.8 178.2+10.4™"% 110.3+7.1°

T Cholesterol (mg/dl)  87.2+8.4  163.2+7.9”"2 99.26+5.6°
H.D.L-C (mg/dl) 63.2£5.7 39.3t4.57"%  46.2+3.2°
L.D.L-C (mg/dl) 13.5+73 53.2+4.87"2  30.2+2.9°

a***Significantly different from control at P < 0.001.
b***Significantly different from DM at P <0.001

RESULTS

Serum glucoselevelsweresignificantly increased,
butinsulinlevd sweredecreased indloxan didbetic rats
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TABLE 2: Effect of MCD on studied renal parameter sin diabeticrats, compared to normal control (Valuesareexpressed in

M=SE, N=10 for each group)

Parameter NC DC MCD

Renal MDA nM MDA/mg protein 110.23+14.36  974.23+28.12%**2 638.24+39.58 ¢
Renal GSH mg/gm tissue 15.23+1.06 9.36+0.89%**3 34.26+2.96"
Renal Nitrotyrosine (nM) 124.36+8.13 253.68+4 43%**3 183.34+6.24°
Renal NO (nmol/mg protein) 1.87+0.17 4.24+0.3%**g 2.05+0.31***b
Renal CAT p moles H202 decomposed/min/mg protein 274.39+12.36  163.26+10.36%***2 316.36+24.26 ¢
Renal GSH-Px pug GSH consumed/min/mg protein 752.36£73.13  375.62+34.11%**®  700.21+70.36"
Renal SOD Units/min/mg protein 350.28+24.18  274.29+21.48***®  331.06+24.39"
rena TNF-a (pg/gm) 15148.5 61452 9%xx2 483.2+39.72°
renal caspase-3 (U/mg protein) 0.87+0.06 1.9+£0.19%**2 1.14+0.12°
Urea (mg/dl) 25.41+2.14 66.14+2.14%*% 31.2+2.11b
Creatinine (mg/dl) 0.65+0.07 1.31+0.01***a 0.87+£0.03 b

a***Ggnificantly different from control at P <0.001. b*** Significantly different from DM at P <0.001

compared to control, and treatment with M CD signifi-
cantly reduced glucose but non significantly elevated
inaulininrdaiontodiabeticrats. Bothtriglycerides, tota
cholesterol and LDL-C levelsweresignificantly in-
creased, while HDL-C was significantly decreased by
induction of diabetes, thesefiguresweresignificantly
amdiorated after MCD treatment (TABLE 1). Activity
of rend (CAT), (GSH-Px) and (SOD) weresgnificantly
decreased inthe alloxan group compared to control,
treatment with MCD significantly ameliorated these
changes(TABLE 2)..

Also, Rend MDA, ntrotyrosine, NO, TNF-a, urea
and Crestinine contentsweresignificantly increased, in
thealoxan group compared to control, trestment with
MCD significantly amdiorated thesechanges (TABLE
2).

On other hand, Levelsof renal GSH weresignifi-
cantly decreased in the al oxan group compared to con-
trol, treatment with M CD significantly changed these
parameters (TABLE 2)In contrast, Activity of renal
casaspase was significantly increased in the alloxan
group compared to control, treatment withMCD sig-
nificantly decreased the cctivity of renal casaspase
(TABLE?2).

DISCUSSION
M ethanalic extract of leavesand semsfor Cleome

droserifolia (MCD) isrichin Bioactive compoundsas
flavanoids, flavonol glycosides, dkaoids, tanninsand

pancr easissubdivided by septainti pancreaticlobules. The
exacrineportion of the pancr easconsistsof pancr eatic acini
whileendocrineportion consistsof idetsof Langerhan (H&
E x 400).

Steroids. Sofar asplant phenolics congtitute one of the
major groups of compounds acting as primary antioxi-
dantsor freeradical terminatorg?.

Alloxan is toxic glucose analogues that preferen-
tially accumulate in pancreatic betacellsviathe Glu-
cosetransporter -2 (GLUT?2). Inthe presenceof intra-
cdlular thiols, especidly glutathione; alloxan generates
reactive oxygen species (ROS) inacyclic redox reac-
tionwithitsreduction product, dialuric acid. Autoxida-
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Figure2: Pancreatictissueof diabeticrats. Normal ar chi-
tectureof theidetsisdisrupted idetsof L anger hansexhib-
ited hydrophobic cells, necrotic cells, vacuolizationsand ir -
regular hyperchromicnuclei (H& E x400).

i & - P O W, S T i
Figure3: Pancreatictissueof diabeticratstreated with CDE
(orally 0.31 g/kg body weight of ratsfor 30consecutivedays).
Thesestill few vacuolizationsand appear highly divided p-
cellsintheidetsof Langerhans(H& E x 400).

tion of dialuric acid generates superoxideradicas, hy-
drogen peroxideand, inafina iron-catalysed reaction
step, hydroxyl radicals. Thesehydroxyl radicasareul-
timately responsiblefor thedegth of thebetacdls, which
have aparticularly low antioxidative defence capacity.

Thepresentinvestigationindicated that asngledose
of aloxan (150 mg/kg) intraperitonedly to adult male
abinorats(190+10 g) was suitable to induce histologi-
cal changesof theidetsof Langerhans characterized
gppearance, hypoinsulinemiaand hyperglycemic state.
The present dose aswell asthe observed histopatho-

Figure4: Kidney of normal rat showing nor mal histological
structureof renal parenchyma (H& Ex400).

of endothelial lining glomer ular tuftsand epithelial lining
renal tubules(H& Ex400).

Figure6: Kidney of diabéticrat treated by CDE (orally 0.31g
/kg body weight of ratsfor 30consecutivedays) showing no
histological changes(H& E x400).

logica and biochemica manifestationsagreewith the
literature of 7,

A gradud lossof B-cells due to apoptosis signifi-
cantly hindersinsulin production andinhibitscdl viabil-
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ity. During gpoptos's, cdllsshrink; chromatin condenses,
DNA iscleaved into piecesat inter nucleosomal re-
gions. A proactiveway toincrease f-cell viability is to
decreaseapoptosislevd inorder toretainthecell popu-
lation andincreaseinsulin productiont®2.

Exposureof idetsto dloxan showssignificantly in-
creased formation of peroxynitrite, NO and ROSwith
markedly el evated lipid peroxidation and reduced cell
viahility. Idetsexposedto aloxan dso show significantly
increased mitochondrial membrane potentid. Appar-
ently, alloxan causes severe oxidative and cytotoxic
sresstoidetsthatislikely to compromisetheir insulin
rel easing capacity!*®l,

Ora adminigtration of MCD causessignificant de-
crease in levels of blood glucose in accordance
withi?22, reveal ed that MCD hasahypoglycemic ef-
fect through potentiation of periphera, hepaticinsulin
sengtivity and diminishingintestina glucoseabsorption.

On other hand,? explained that flavonoids, the
major activecongtituent in MCD arepotentia antidia-
beti c agents because they exert multiple actionsthat
are both hypoglycemic (insulinomimetic action) and
antihyperglycemic (insulin secretagogue). Also,
tiavonoid-enriched extract from efficiently inhibited a-
glucosidase activity and may inhibit the non-Nat+ de-
pendent facilated diffusi on of monosaccharidesinin-
testing epithdia cdls. Consequently, theparalldl con-
centrative Na + dependent transport ATPase for
monosaccharides gainsefficiency!™.

Antidiabetic effect of MCD wasfurther evidenced
by histol ogica observationsmadeonthepancregtictis-
sueof MCD treated ratsthat show few vacuolization
and highly divided B-cells in the islets of Langerhans

Inour study, devated levelsof ssrum TC, TG LDL
and VLDL-cholesterol and decreased HDL cholesterol
concentration in alloxan-induced diabetic ratsarein
accordance withi*! that representsthe characteristic
featuresof diabetic dydipidemiaarethat attributed to
increased flux of freefatty acidsinto theliver second-
ary toinsulin deficiency/ res stancewhichinturnresult-
inginexcessfatty acid accumulationintheliver, which
isconvertedtotriglycerides.

Ora adminigtration of MCD causessignificant de-
creaseintheserumlevesof glucose, triglycerides, totd
cholesterol and LDL-cholesterol in contrast to signifi-
cant el evationin HDI.-chol esterol and body weight in
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accordance with®,

Flavonoidsin MCD inhibit the activity of CAMP-
dependent protel n phosphokinase, the consequenceis
that the cAM P concentration increases and that phos-
phorylation of theHydroxy methyl glutaryl-CoA reduc-
tase, but endogenous cholesterol productionisdimin-
ished. In addition, theflavonoids can interact with the
enzyme protein phosphatase, which liberatesthe di-
phati c phosphoestersfrom Hydroxy methyl glutaryl-
CoA -CoA HMG-CoA reductase, thusrestoring the
activity of this. Thus, flavonoidsinhibit HM G-CoA re-
ductase by adua mechanism(4,

Alloxanledtoasignificant increasein serumurea,
serum cregtinine, renal MDA, rend nitrotyrosinelevels
and activity of rend caspase-3. Onother hand, Alloxan
causes significant decreasein renal GSH content and
significant decreasein activity of renal SOD, CAT and
GPx. A similar effect wasrecorded by,

Santamaria et al® revea ed that enhanced protein
catabolism and accd erated amino acid deamination for
gluconeogenesisis probably an acceptable postul ateto
interpret theel evated levelsof ureaand creatinine. Fur-
thermore, Alloxan increased the productions of reac-
tive oxygen species, enhanced lipid peroxidation and
protein carbonylationin association with decreased in-
tracel lular antioxidant defenseinthekidney tissue.

Inaddition, hyperglycemiaenhanced thelevel s of
proinflammatory cytokins (TNF-a)!. suggests that
devel opment of diabetic renal dysfunction may dueto
activation of endoplasmic reticulum stressthat canme-
diate progressive endothelial damagethrough growth
and migration of vascular smooth muscleand inflam-
matory cells, alteration of extracellular
matrix, apoptosis of endothelial cells, over-expression
of inflammatory cytokinesas TNF-a.

Moreover,[” revealed that DM increase the gen-
eration of NADPH oxidase-derived reactive oxygen
speciesand induce apoptosis of glomerular epithelial
cells(podocytes) and | oss of podocytes contributesto
progression of kidney disease.

On other hand™ reved ed that DM may impair the
protein systems anchoring the podocytefoot processes
inglomerular basement membrane, thereforeblunting
res stance of these cellsto mechanical forces. Modula
tion by thesefactors of expression and activity of nu-
merousstructural and functional proteinsresultsinthe
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(auto) inflammatory responses,
dysfunction, apoptosis or necrosis of the podocytes

Also®, revealed that TNFa-pathway has a broad
range of inflammatory and apoptotic propertiesand
dysregulation of these processes may contributetoin-
jury of the diabetickidney. In addition, the TNFa-path-
way directly increasesglomerular vasoconstriction and
a bumin permeability. Exposure of thekidney to TNFo
increasesMRNA expression of TNF receptorsinrena
tubulointergtitiumand triggerscedll degth.

Ora adminigtration of MCD causessignificant de-
creaseinlevel of seum ureaand creatininein accor-
dancewith¥,

Furthermore, oral administration of MCD causes
significant decreasein renal MDA and significant en-
hancementinlevel of rend GSH and renal TNF-a.and
theactivity of rend CAT, rend GSH-Px andrena SOD
renal caspase-3in accordancewithi®,

The mechanism by whichthe M CD preventsrena
oxidative stressmay includeanincreasingrate of GSH
or by induction of itssynthesisor by ascavenger effect.
Instead of thetoxic reactive metabolitesbinding to glu-
tathione and consume, they will be captured by thefla-
vonoids®!,

Ora administration of MCD causessignificant de-
creaseinrena TNF-o inaccordance with™® duetoits
high content of flavonoidsthat inhibit eicosanoid syn-
thesis. Reno- protective effect of MCD was further
evidenced by histologica observaionsmadeontherend
tissue of MCD treated ratsthat reveal ed showing no
histological changes.

CONCLUSIONS

Treatment with M CD improved associated meta-
bolic consequencesto Typel DM, showing hypogly-
cemic, insulin sensitization, and antioxidant and
hypolipidemic actions. Theresultssuggest MCD asa
beneficia adjuvant for thetreatment of typel diabetes
mellitusand possibly asaprotector against long term

nephropathy.
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