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ABSTRACT

Objective: To investigate antidiabetic, hypolipidemic histopathological
analysisof Cleome droserifolia methanolic extract (CDE) extract in alloxan
induced diabetic rat by administering oral dose (0.31 g /kg body weight /
day). Methods: Optimal cutoff level of each of the four plasma glucose
values of oral glucosetolerancetest in alloxan diabetic rat was done. Other
parameters as liver profile, renal profile and total lipid levels were deter-
mined in normal and alloxan induced diabetic rats after oral administration
of the extract for 30 days. Histopathological changesin diabetic rat organs
(pancreas, liver and kidney were also observed after extract treatment. Re-
sults: Daily oral administration CDE (0.31 g /kg body weight) and glimebride
(10 microg/g body wt) showed beneficial effects on blood glucose level
(P<0.001) aswell asimproving kidney, liver functionsand hyperlipedemia
dueto diabetes. The extract treatment a so showed enhanced seruminsulin
level and body weight of diabetic rats as compared to diabetic control
group. Furthermore, the extract has a favorable effect on the histopatho-
logical changes of the pancreas, liver and kidney in alloxan induced diabe-
tes. Conclusion: Cleome droserifolia posses antidiabetic property as well
asimprovebody weight, liver profile, renal profileand total lipid levels. CDE
has also favorable effect to inhibit the histopathological changes of the
pancreas and kidney in alloxan induced diabetes.
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INTRODUCTION

Diabetesmellitus (DM) isavery commonly oc-
curring metabolic disorder characterized by hypergly-
cemiaand atered metabolism of carbohydrates, lipids
and proteins. DM occurs due to absolute or relative
deficiency of insulinor insulin resistanceg ™.

Thismetabolic disorder affects approximately 4%
of the population worldwide and isexpected to bein-
creased by 5.4%in 2025. Because DM isassociated
with oxidative stresss, it dtersthecellular microenvi-
ronment inmany different typesof tissuescausngmyriad
untoward effects, collectively referred to as’diabetic
complications’. Two cellular processes affected by dia-
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betesareinflammation and apoptosig®.

Glimepirideisamedium-to-long acting sulfonylurea
anti-diabetic drug. sometimesdassified asthefirg third-
generation sulfonylureaand sometimesclassfied assec-
ond-generation. Glimepirideactsasan insulin secreta
gogue. It lowersblood sugar by stimulating therel ease
of insulin by pancreatic betacellsand by inducingin-
creased activity of intracellular insulin receptorg®.

Synthetic drugsusualy comewith consderablesde
effects, such ashypoglycemia, drug-resistance, dropsy,
and weight gain In recent yearsdueto the adverse ef-
fectsof synthetic hypoglycemicdrugs, interestsin ater-
nate therapeuti c approach have become very popular
Nowadays, herbal drugsaregaining popularity inthe
treatment of diabetesand itscomplicationsduetotheir
efficacy, low incidence of sideeffectsand low Cost.

Themedicind plantsprovideauseful sourceof ora
hypoglycemic compoundsfor thedevel opment of new
pharmaceuticd leads. Someof theplantswhicharebeing
used for thetreatment of diabeteshavereceived scien-
tific or medicinal scrutiny and even the WHO expert
committee on diabetesrecommendsthat thisareawar-
rant further attention®,

Cleome droserifolia (Forssk.) Dél., isaplant of
the Cleomaceaefamily. Methanolic extract of leaves
and stemsfor Cleome droserifolia (CDE) isrichin
Bioactivecompoundsasflavanoids, flavonol glycosdes,
dkdoids, tanninsand SteroidsasshowninFigure(2.8).
So far asplant phenolics constitute one of the major
groupsof compounds acting as primary antioxidantsor
freeradica terminators, Flavonoidsasoneof themost
diverse and widespread group of natural compounds
are probably the most important natural phenolicsas
they possessradica scavenging properties.

MATERIALSAND METHODS

Glimepiride
Thedrug was purchased from (DeltaPharmafor
Pharmaceuticals, Egypt). Ord dose: Ora administra-

tion of (10 microg/g body wt) daily in accordance
withi6l,

Plant material

Maturewhole Cleomedroserifoliawerecollected
from Eastern desert, Red Searegion, Sinal, Egypt and

= Regular Paper

authenticated as Cleomedroserifolia by Dr. H. Ezzat,
Department of Pharmacognacy, Faculty of pharmacy,
Miniauniversty.

Extract preparation

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
extract will bedissolvedin 0.5 g Carboxy methyl cellu-
lose (0.5w/v) for ord administration.

Chemicals

Alloxanwaspurchased from LobachemiePuvt. Ltd.
Mumbal, India Tota cholesterol (TC), serumhigh-den-
sty lipoprotein (HDL), serum Creatinine (SC), serum
urea(SU), alaninetransaminase (ALT), serum aspar-
tatetransaminase (AST) and triglyceride(TG) sandard
kitswere obtained from Erbadiagnostics Mannheim
Gambh, Germany. Blood glucoselevel was measured
using Elegance glucose meter (CT-X10) of Conver-
gent Technologies, Germany. All reegentsused instudy
wereanalytical grade.

Animals

40Whitemalealbino ratsweighting about 190+10
gwereused asexperimental animalsinthepresentin-
vestigation. The animals were housed in standard
polypropylene cages and maintai ned under controlled
room temperature (2242 &%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
Diabetesmellitus.

Induction of diabetes

Ratswere madediabetic by asingleintraperitoned
njection of alloxan monohydrate (Loba Chemie,
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TABLE 1: Effect of CDE on optimal cutoff level of each of thefour plasma glucosevaluesof oral glucosetolerancetest in

alloxan induced diabeticrats(A-D)(n=10).

Optimal cutoff level

Group Fasting glucose level 1. h glucose level 2. h glucose level 3. h glucose level
Normal (N) 69.12+2.3 112.3+9.8 89.3+7.2 74.9+6.8
Diabetic Control (DC) 142+12.3 *x**3 465+41.8 ***2 435+30.25 ***2 412+38.5***2
Diabetic +Glimepride (G) 176+16.2°2 484+40.28° 401+29.8° 314+27.1°¢
Diabetic+ CDE (CDE) 125+9.4° 435+36.44 2 215+17.49° 139+7.4¢

* Values significantly different compared to normal P***<0.001; * Values are expressed as means + SE. Means not sharing
common letter are significantly different (p<0.05) based on one —way ANOVA with Tukey’s post —hoc test.

Bombay; 150 mg/kgi.p.) ingterilesdine. Twelvedays
after Alloxaninjection, ratswith blood glucoseleve of
>200 mg/dL were separated and used for the study.
Blood glucoselevel swere measured using blood glu-
cosetest stripswith e egance glucometer (Frankenberg,
Germany) at weekly intervastill theend of study (i.e. 3
weeks). Blood glucose estimationwasdoneon0, 1, 2
and 3 hoursafter administration of extract orally at the
30™ day of starting experiment.

Experimental design

Overnight fasted ratsweredividedinto four groups
and for each group 10 animalsand treated orally once
aday for 30 daysasfollows:

o Group I: Normal healthy control: given only
vehicle(Tween)

. Group I1: Diabetic control: givenonly vehicle
(Tween 80, 5%80, 1% v/v) v/v)

. Group I11: Digbeticratsgiven Glimepiride (10
microg/g body wt.)

. Group 1V: Diabeticratsgiven CDE 0.31g/kg
b body weight /day

Biochemical parameters

Optima cutoff level of each of thefour plasmaglu-
cosevauesof ora glucosetolerancetestindloxandia
betic was measured with elegance glucometer
(Frankenberg, Germany) at hour intervasi.e. 0,1, 2
and 3 hoursafter daily administration of extract orally.
After blood glucose estimation on day 30, whole blood
was collected by cardiac puncture under mild ether
anesthesiafrom rats. Serum cholesteral, triglycerides,
creatinine, urea, and HDL cholesterol levelsweredso
evauated innormal and alloxaninducesdiabeticrats.
Serum alaninetransaminase (ALT) and serum aspar-
tatetransaminase (AST) weremeasured by autoand yser

TABLE 2: Effect of CDE on seruminsulin level in alloxan
induced diabeticrats(A-D)(n=10)

Serum insulin levels (ng/ml)

Group
After 30 days of treatment
Normal (N) 1.18+0.07
Diabetic control (DC) 0.48+0.07***2
Diabetic + Glimepride (+G) 0.62+0.04 2
Diabetic+ CDE (CDE) 0.90+0.04°

* Values significantly different compared to normal P***<0.001;
* Values are expressed as means + SE. Means not sharing
common letter are significantly different (p<0.05) based on one
—way ANOVA with Tukey’s post —hoc test.

(ErbaChem 7, Mannhem, Germany) using Erbadiag-
nogtickits. Seruminsulinlevelsweredetermined using
insulin ELISA kit.

Satistical analysis

Statigtica 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 compari sons post-test.
Vauesof P<0.05wereregarded assignificant. Data
were expressed as mean + standard error (SEM).

RESULTS

Antidiabeticactivity

Singledosedloxan monohydrate (150 mg/kg) Sg-
nificantly (P<0.01) increasesthebl ood glucoseasshown
inTABLE 1. After thedaily oral administration with
CDE, for 30 days, significant decreased (P<0.01) in
the blood glucoselevel swas observed inthe diabetic
rats (TABLE 1. Thereduced insulinlevel indiabetic
ratswas a so significantly improved by treatment of
CDE. At theend of experiment (30"day) blood glu-
coselevel was(139+7.4) mg/dL of the groups treated
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TABLE 3: Effect of CDE on body weight, triglycerides(T.G) and total cholesterol (T.C) in alloxan induced diabeticrats.

Grou Body weight gain T.G T.C
P gm mg/dI mg/dl
Normal (N) 37+3.21 74.2+6.8 87.2+8.4
Diabetic Control (DC) -27+3.4""8 178.2£10.47"2 163.2£7.97"2
Diabetic + Glimepride (G) -21+2.62 120.3+8.6" 102.3+7.4°
Diabetic+ CDE (CDE) -9+1.22 110.3+7.1°¢ 99.26+5.6°

* Values significantly different compared to normal P***<0.001; * Values are expressed as means + SE. Means not sharing
common letter are significantly different (p<0.05) based on one —-way ANOVA with Tukey’s post —hoc test.

TABLE 4: Effect of CDE on HDL cholesterol and L DL choles-
terol in alloxan induced diabeticrats

HDL.C LDL.C
Group
mg/dl mg/dl
Normal (N) 63.2+5.7 13.5+7.3
Diabetic Control (DC) 39.3+4.57® 532+4.8?
Diabetic + Glimepride (G) ~ 45.2+3.4°  351+33°
Diabetic+ CDE (CDE) 46.2+32°  30.2+2.9°

* Values significantly different compared to normal P***<0.001;
* Values are expressed as means + SE. Means not sharing
common letter are significantly different (p<0.05) based on one
—way ANOVA with Tukey’s post —hoc test.

with CDE (TABLE 2).
Effect on body weight of rats

Indiabeticrats, continuousreductionin body we ght
was observed asshownin TABLE 2. CDE treatment
sgnificantly (P<0.05) improved thebody weight of dia-
beticrats.

Effect on lipid profile

Indiabeticrats, therewasasignificant increase of
serum total cholesterol, triglycerides (TABLE 3) and
sgnificant decreasein HDL cholesterol incomparedto
that of normal control. The standard drugsaswell as
CDE usedintheexperimental study significantly de-
creased (P<0.05) thelevel sof cholesterol and triglyc-
erideswhereasHDL cholesterol significantly increased

(TABLE4).
Effect on liver functions

Theeffect of CDE onliver functionsisrepresented
intheTABLES.ALT, AST weresignificantly el evated
inaloxaninduced diabetes. Theratstrested with CDE
showed significant (P<0.01) reductioninthedevated
levelsof liver enzymes (transaminase) in adose depen-
dent manner asshownin TABLEDS.

Effect on kidney functions

Kidney function markerslike ureaand creatinine
weredevatedin thealloxaninduced diabetic ratswhen
compared with thenormd rats. CDE reduced both the
levelsin dose dependent manner (TABLE6).

Histology of pancreas

Histology of pancreas (Figure 1) showed normal
acini, and normal cellular intheidetsof langerhansin
the pancreas of normal control (1.8). In diabetic ani-
mal streated extensive damageto idets of langerhans
and reduced dimensionsof idetswereobservedindia
betic rats(1.b). On other hand, CDE treatment show-
ing few vacuolizationsand gppear highly divided 3-cells
intheidetsof Langerhans(1.d).

Histology of liver
Photomicrographsof liver (Figure 2) showed nor-

TABLE5: Effect of CDE on liver parameter sin normal and diabeticrats

SALT SAST
Group
ul/l ul/l
Normal (N) 19.51+0.84 23.17+0.75
Diabetic Control (DC) 62.39+0.87***2 84.20+(.94%**3
Diabetic + Glimepride (G) 59.18+0.91?2 70.06+0.892
Diabetic+ CDE (CDE) 44.27+0.38° 47.18+0.54°

* Values significantly different compared to normal P***<0.001; * Values are expressed as means + SE. Means not sharing
common letter are significantly different (p<0.05) based on one —-way ANOVA with Tukey’s post —hoc test.
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TABLE 6: Effect of CDE on kidney parameter sin nor mal and diabeticrats(n=10)

Urea Creatinine
Group
(mg/dl) (mg/dl)
Normal (N) 25.4142.14 0.65:0.07
Diabetic Control (DC) 66.14+2.14%%%2 1.31:£0.01%**2
Diabetic + Glimepride (G) 29.26+2.65° 0.98+0.03°
Diabetic+ CDE (CDE) 31.2+2.11° 0.87+0.03°

* Values significantly different compared to normal P***<0.001; * Values are expressed as means + SE. Means not sharing
common letter are significantly different (p<«0.05) based on one —-way ANOVA with Tukey’s post —hoc test.

Figure2: Effect of CDE on liver of alloxan induced diabeticrats
BIOCHEMISTRY comm—
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ma hepatic cdlswithwell preserved cytoplasm, nudleus,
nucleolus and central vein (2.a). In case of group Il
diabeticrats, thenormd lobular structurewas preserved.
The centra vein was prominent and prominently con-
gested. Focd areasof hemorrhagewerea so seen. Fatty
changewasevident.

The portal tractsappeared normal (2.b). Ingroup
IV [digbeticrats+ CDE mg/kg], showing kupffer cells
activation (2.d).

Histology of kidney

Histology of kidney (Figure 3) innormal animals
showed normal structure (3.8). In diabetic rats, mild
thickening of the basement membrane of thearterioles
of glomeruli along with mild change of density of
mesangid mesangiumwereobserved. No other Sgnifi-
cant changeswere seen (3.b). After CDE 400 mg/kg
treatment, these changeswereimproved towards nor-
mal condition (3.d).

DISCUSSION

Glucoseisthekey physiologica regulator of insulin
secretion; indeed, short-term exposure of 3-cells to
increasi ng glucose concentrationsinduces proliferation
inaconcentration-dependent manner. Inadditiontoits
effect onp-cell turnover, hyperglycemia also impairs -
cell secretary function. Thisglucotoxic effect isevident
before apoptosisleadsto asignificant decreasein 3-
cell mass™.
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Thepresentinvestigationindicated that asingledose
of aloxan (150 mg/kg) intraperitoneally to adult male
albino rats (210-220g) was suitabl e to induce histo-
logical changesof theidetsof Langerhans character-
ized gppearance, hypoinsulinemiaand hyperglycemic
state. The present dose aswell asthe observed histo-
pathol ogica and biochemicd manifestationsagreewith
theliterature of*3.

A gradud lossof B-cells due to apoptosis signifi-
cantly hindersinsulin productionand inhibitsce | viabil-
ity. During gpoptod's, cellsshrink; chromatin condenses,
DNA iscleaved into piecesat inter nucleosomal re-
gions. A proactiveway toincrease -cell viability is to
decrease apoptosis level in order to retain the cell
popul ation and increaseinsulin production.

Ord adminigtration of glimepiride causessgnificant
decreaseinlevesof blood glucosein accordancewith
whorevea ed that glimepirideexertsitsinsulin-releas-
ing effect mainly by inhibiting ATP-sengtive potassum
channels. Inthe pancreatic -cell this action induces
depolarization of thecell membrane, dlowing aninflux
of cdcduminthecdl. Thisinturninducesinsulinrelease
intotheblood.

Pfiitzner et al [* reveal ed that theincreasein the
number of B-cells in the islets of Langerhan’s in
glimepiride-treated diabetic ratsin comparisonto a-
loxan induced diabetic ratscan be attributed to thefact
that glimepirideaffect the activation of theredox seng-
tivetranscription factor NF (Kappa) p inaloxanin-
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duced diabeticrats. Although the mechanism of 3-cell
neoformation isnot clear but thereisstrong evidence
that idet stem cellsmay exist inthe pancreatic duct and
that theseductd epithelial cellsmay beswitchedintoa
proliferative /regenerative phase leading to
nesideoblastosis (neogenesis of islets)

Antidiabetic effect of glimepiridewasfurther ex-
amined by histological observationsmade onthe pan-
cregtictissueof glimepridetreated ratsthat show vacu-
olizationand necrogsof somep cells of islets of Langer-
hans.

Ora administration of CDE causessignificant de-
creaseinlevelsof blood glucosein accordance with?2,
lreved ed that CDE hasahypoglycemic effect through
potentiation of peripherd, hepaticinsulin sendtivity and
diminishingintestind glucoseabsorption.

On other hand, “explained that flavonoids, the
major active congtituent in CDE arepotentia antidia-
betic agents because they exert multiple actions that
are both hypoglycemic (insulinomimetic action) and
antihyperglycemic (insulin secretagogue). Also,
tavonoid-enriched extract from efficiently inhibited a-
glucosidase activity and may inhibit the non-Nat+ de-
pendent facilated diffusi on of monosaccharidesinin-
testind epithdia cells. Consequently, theparallel con-
centrative Na + dependent transport ATPase for
monosaccharides gainsefficiency.

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

Thecharacterigticfeaturesof digbetic dydipidemia
areahigh plasmatriglyceride concentration, low HDL-
cholesterol concentration and increased concentration
of small dense LDL-cholesterol particles. Thelipid
changes associated with diabetes mellitus are attrib-
uted toincreased flux of freefatty acidsinto theliver
secondary toinsulin deficiency/ resstance. Thisresults
inexcessfatty acid accumulationintheliver, whichis
convertedtotriglycerides. Theimpaired ability of insu-
lintoinhibit freefatty-acid releaseleadsto elevated
hepatic VLDL-cholesterol production. Theincreased
VLDL-cholesterol and triglyceridelevel sdecreasethe
level of HDL-cholesterol and increasethe concentra-
tion of small denseLDL-cholesterol particlesby acti-

BIOCHEMISTRY (mm—

vation of lipoproteinlipaseand | ecithin acyl-cholesterol
transferase®.

Inour study, devated levelsof ssrum TC, TG LDL
and VLDL-cholesterol and decreased HDL -choles-
terol concentrationin aloxan-induced diabeticratsare
in accordancewithi*¥, On other hand, Induction of dia-
betes by alloxan resulted inloss of body weight inthe
diabetic control ratsin accordance with that may due
to catabolic effect on protein metabolism by retarding
protein synthesisand stimulating protei n degradation.

Ord adminigration of glimepiridecausessignificant
decreaseintheserum level sof triglycerides, total cho-
lesterol and L DL-cholesteral in contrast to significant
elevation in HDI.-cholesterol and body weight in ac-
cordancewith4,

Motoyama et a* revealed that glimepirideim-
proved HDL-c level via improvement of plasma
adiponectinlevel asadiponectin couldincreaseHDL-c
levelsdirectly viaincreased lipoprotein lipase and de-
creased hepatic lipase activity. On other hand, the
antilipidemicaction of glimepiridemay residein their
ability to stimulate insulin secretion and action.

Ora administration of CDE causessignificant de-
creaseintheserumlevesof triglycerides, total choles-
terol and LDL-cholesterol in contrast to significant el -
evationinHDI.-cholesterol and body weight in accor-
dancewith!?3,

Flavonoidsin CDE inhibit the activity of CAMP-
dependent protein 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. Inaddition, theflavonoids caninteract withthe
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 mechanismi?.

Theliver playsanimportant roleinthemaintenance
of blood glucose levelsby regulating its metabolism.
Alloxan causessignificant increasein activity of SAST
and SALT, inaccordancewiththat isdirectly related to
changesin metabolism inwhich theenzymesarein-
volved. Theincreased activitiesof transaminases, which
areactiveintheabsenceof insulinduetotheavailability
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of amino acidsin the blood of DM and are also re-
sponsiblefor theincreased gluconeogenesisand keto-
genesis®,

Thepresent invedtigationindicated thet, asngledose
of aloxan (150 mg/kg) intraperitoned ly to adult male
albino rats (210-220g) was suitabl e to induce histo-
logicd changesintheliver of alloxaninduced diabetic
raswith characterized appearance, enlarged and swol-
len hepatocytesY.

Ora administration of CDE causessignificant de-
creasein activity of SAST, SALT, hepatic Glycogen
phpsphorylase, hepatic G6P in accordance withi¥ due
to estrogen-like plant-derived mol ecul es as potent an-
tioxidants.

Also, explained that Flavonoids, mgor active
comstituent in CDE possess common effects, namely,
induction of apoptosisinvolving therel ease of cyto-
chromecfrom mitochondria, activation of caspasesand
down-regulationor up-regulation of Bcl-2family mem-
bers, but dsoinduction of cdl cyclearrest and inhibi-
tionof survivd/proliferationsignas.

Hepatic protective effect CDE of wasfurther evi-
denced by histological observations made on the he-
patic tissue of CDE treated ratsthat showing kupffer
cdlsactivation.

Alloxanledtoaggnificantincreaseinserumurea
and serum creatinine A smilar effect wasrecorded by!™.
[?8reveal ed that enhanced protein catabolism and ac-
celerated amino acid deamination for gluconeogenesis
isprobably an acceptable postulateto interpret the el -
evated levelsof ureaand creatinine. Furthermore, Al-
loxanincreased the productionsof reactive oxygen spe-
cies, enhanced lipid peroxidation and protein
carbonylation in association with decreased intracel lu-
lar antioxidant defenseinthekidney tissue.

Cao et d® suggeststhat devel opment of diabetic
rend dysfunction may dueto activation of endoplasmic
reticulum stressthat can mediate progressive endothe-
liad damagethrough growth and migration of vascular
smooth muscleand inflammatory cells, dteration of ex-
tracellular matrix, apoptosis of endothelial cells, over-
expression of inflammatory cytokines.

Ord adminigration of glimepiride causessignificant
decreaseinleve of seum ureaand creatininein accor-
dancewith,

—— Regdular Peper

Inthepresent study theimprovementin blood urea,
serum creatinine and subsequent amelioration of
histomorphol ogical changesinkidneysof glimepiride
treated rats can be attributed to the recovery of rend
function which isexplained by theregenerative capa-
bility of therenal tubulesasgood metabolic control is
beneficia indowingtheprogression of rena dysfunc-
tionin diabetes™.

Glimepiride could amelioratethe glomerular and
tubular lesionsthat characterize diabetic rena dysfunc-
tion and subsequently recover renal morphology and
function. Reno- protectiveeffect glimepirideof wasfur-
ther evidenced by histol ogical observationsmadeon
therend tissueof glimepiridetreated ratsthat reved ed
normal structureof rena parenchyma.

Rend dysfunctionisadowly progressive process
that ispostul ated to be accel erated by intervening dis-
eases, such as diabetes, due in part to the addition of
excessivestressand i nflammation™™.

Ora administration of CDE causessignificant de-
creasein level of seum ureaand creatininein accor-
dancewithf?.

Themechanism by which the CDE preventsrena
oxidative stressmay includeanincreasingrate of GSH
or by induction of itssynthesisor by ascavenger effect.
Instead of thetoxic reactive metabolitesbindingto glu-
tathione and consume, they will be captured by thefla-
vonoids?4,

Reno- protective effect of CDE wasfurther evi-
denced by histologica observationsmadeontherend
tissue of CDE treated rats that reveal ed showing no
histological changes.
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