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ABSTRACT KEYWORDS
Background: Cleome droserifoliais considered to have protective effects Alloxan;
against several diseases. The hepatic dysfunction associated with Diabe- Cleome droserifolia;
tes mellitus (DM) has been reported and was found to be associated with Hepatic dysfunction;
oxidative damage. This study was conducted to eval uate the role of Cleome Oxidative stress;
droserifolia to protect against alloxan -induced liver dysfunction in rats. Caspase-3;
M ethod: Alloxanwas administeredi.p. in asingle dose (150 mg/kg) to adult Tumor necrosis factor- o.

male rats. Alloxan-induced diabetic ratswere orally administered Methanol
water extract of Cleome droserifolia (MWCD) (0.31 g /kg body weight)
daily in accordance to (Nicola et al., 1996) of rats daily for 30 days after
alloxaninjection). Result: Alloxan administration to ratsresulted in signifi-
cant elevation of serum transaminases (SALT and SAST), depletion of he-
patic reduced glutathione (GSH), catalase (CAT) and glutathione peroxi-
dase (GPx), elevation of lipid peroxides (L PO) expressed asmalondial dehyde
(MDA). Significant risesin liver tumor necrosis factor-alpha (TNF-o) and
caspase-3 level swerenoticed in alloxan-induced diabetic. Treatment of the
alloxan-induced diabetic rats with MWCD significantly prevented the el-
evationsof SALT and SAST, inhibited depl etion of hepatic GSH, GPx, CAT
and inhibited MDA accumulation. Furthermore, MWCD had normalized
serum total proteins and hepatic CAT, TNF- o and caspase-3 levels of
alloxan-induced diabetic rats In addition, MWCD prevented the alloxan -
induced apoptosisand liver injury asindicated by the liver histopathol ogi-
cal analysis. Resultsshowed significant correlation in either alloxan MWCD
group between TNF- o and each of serum ALT, AST and liver GPX, CAT,
GSH, MDA and caspase-3 levels. Conclusion: our dataindicate that MWCD
protects against alloxan -induced liver injury in rats through antioxidant,
anti-inflammatory and antiapoptotic mechanisms. However, further merit
investigations are needed to verify these results and to assess the efficacy
of MWCD therapy to counteract the liver dysfunction and oxidative stress
status. © 2015 TradeSciencelnc. - INDIA
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INTRODUCTION

Although, the spread of folk traditiona medicine,
recent pharmaceutical researchisasofocusngon ma
rineorganismsthat havedeve oped biologicdly unique
molecul es as sul phated poly saccharidesfor their bio-
logical activityAsaconsequence of the research ef-
forts, itisclear that themarine environment represents
an important source of unknown natural compounds
whosemedicina potential must be eval uated. Recent
studiesinthefield of diabetic research havereveaed
promising compounds, isol ated from natural sources,
with proven antidiabetic activity™*”.

Cleomedroserifolia (Forssk.) Del., isaplant of
the Cleomaceaefamily. Itsleaf decoctioniswidely used
by the Bedouinsof the southern Sinai for the treatment
of diabetes, Skin diseases and open wounds?.

Alloxan, ap-cytotoxin, has demonstrated severe
physiologica and biochemica derangementsof thedia-
betic state. The alloxan rats exhibited severe glucose
intolerance and metabolic stressaswell ashyperglyce-
miadueto aprogressiveoxidativeinsult interrelated
with adecrease in endogenousinsulin secretion and
releasd™.

When aloxan monohydrateisinjectedinto various
laboratory animals, destruction of insulin-secreting 8
cdlsintheidetsof Langerhansoccurs, whileother cdls
(0, g, d) are resistant to alloxan. Disappearance of 3
cellswithin afew daysisaccompanied by typical and
permanent hypoinsulinaemiaand hyperglycaemia Al-
loxan-treated animal swereconsidered asexcdllent tools
to study the pathogenesi s of human diabetes, although
inaloxandiabetes, in contrast to T1D in humans, there
ISno autoimmune component and noinsulinresistance
asin T2D. Thusaloxan diabetes can beregarded asa
pureform of hypoinsulinaemid?¥.

Alloxan is toxic glucose analogues that preferen-
tially accumulate in pancreatic betacellsviathe Glu-
cosetrangporter -2 (GLUT2). Inthe presenceof intra-
cdlular thiols, especidly glutathione; alloxan generates
reactive oxygen species(ROS) inacyclic redox reac-
tionwithitsreduction product, dia uric acidi¥. Autoxi-
dation of dialuric acid generates superoxideradicals,
hydrogen peroxide and, in afind iron-catal ysed reac-
tion step, hydroxyl radicals. These hydroxyl radicals
areultimately responsiblefor thedegath of thebetacdlls,
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which haveaparticularly |low antioxidativedefenceca-
pacity!?3,

In this study, we aimed to evaluate the role of
Cleomedroserifoliaintaketo al oxan-intoxicated rats
viamonitoring theliver histopathol ogical changesand
thegoinsight the changes of different biochemical pa-
rameters such as serum alaninetransaminase (SALT),
aspartatetransaminase (SAST) and endogenous hepatic
antioxidantse.g. reduced glutathione (GSH), and cata
lase (CAT) enzymeleves; lipid peroxidesexpressed as
malondialdehyde (MDA). Moreover, the hepatictis-
sue damage marker; tumor necrosisfactor (TNF-a)
and an apoptotic marker; caspase-3 were measured.

MATERIALSAND METHODS

Animal license

Maintenance and treatment of all theanima swas
donein accordancewith the principlesof Institutional
Anima EthicsCommittee constituted as per thedirec-
tionsof the Committeefor the Purpose of Control and
Supervison of ExperimentsonAnimals, Egypt

Animalsand experimental design

130-190 g were used as experimental animals in
thisstudy. totd of 30 adult male Swissabinorats, weigh-
ing Theanimal swerekept inwire-floored cagesunder
standard |aboratory conditionsof 12 h/12 hlight/dark,
25+2 °Cwith free accessto food and water.. Therats
were randomly divided into three groups of ten ani-
mals, each asfollows:

e Group 1: NCrats: normal control untreated rats
received ordly an equivadent volumeof norma sa-
line based on body weight

e Group 2: (DC)Alloxan-induced didbeticrats. rats
weretreated with singledose of alloxani.p. (150
mg kg-1) dissolvedinnormal saline

e Group 3: (MWCD) Cleome droserifolia rats:
ratswereoraly administered MWCD (0.31g/kg
body weight day-1) for 30 days.

The sdlection of MWCD dosesusedin thisstudy,
was based on the work conducted by other investiga-
torg?2, After thelast treatment, ratswerefasted for 8
h. Animalswere subjected to light ether anesthesaand
sacrificed by cervical didocation. The blood sample
were collected and centrifuged to obtain serumin or-
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der to estimatetotal proteins, SALT, SAST and SALP.
Each right hepati c | obe samplewaswashed thoroughly
inice-cold salineto removethe blood after thawing,
blotted the saline gently using filter paper. A 10% of
liver homogenatewas prepared inice-cold 0.1M po-
tassium phosphatebuffer, pH 7.5. Theobtainedrat liver
homogenateaiquoted andimmediately frozen &-80°C
for biochemical andyss.

Estimation of serum hepatic enzymes(sAST and
SALT)

To assesstheliver function, theserum activity (U/l)
of SAST and SALT wereanalyzed. ThesAST wasde-
termined spectrophotometrically at 340 nmin presence
of a-ketoglutarate, aspartate, NADHand malate dehy-
drogenase. The SALT was assayed in presence of a-
ketoglutarate, pyruvate, NADH and lactate dehydro-
genase at 340 nm34,

Determination of MDA in liver homogenate

Thelipid peroxidationlevd inrat liver homogenate
was measured as MDA which isthe end product of
lipid peroxidation that reactswith thiobarbituric acid
(TBA) asaTBA reactivesubstance (TBARS) to pro-
duce ared colored complex which has peak absor-
bance at 532 nm!*°l, Phosphoric acid 1% (3 ml) and
TBA 0.6% (1 ml) was added to 0.5 ml of liver homo-
genatein acentrifugetube and the mixturewas heated
for 45 mininboiling water bath. After cooling, 4ml of
n-butanol was added to themixture and vortexed for 1
min followed by centrifugation at 20,000 rpm for 20
min. Organiclayer wastransferred tofreshtubeandits
absorbance was measured at 532 nm.

Deter mination of GPx and CAT activitiesin liver
homogenate

Determination of GPx activity inrat liver homoge-
nateisbased on the oxidation of GSH by GPx, usingt-
butyl hydroperoxideasasubstrate, coupledtothedis-
appearance of NADPH by glutathione reductase?.
Theresultsexpressed asmU/mg protein. The CAT ac-
tivity was measured using H202 as substrate that can
be decomposed by CAT enzyme. A mixture of
50mM phosphate buffer (pH 7.0), 20mMH202 and
0.1 ml liver homogenatein afina volumeof 3ml was
incubated at room temperaturefor 2 min. Thechange
inabsorbanceat 240 nmin 2 minwas calculated. One
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unit of CAT isdefined asthe amount needed to decom-
pose 1 nmol H202 of per minute and the specific ac-
tivity isexpressed asp moles H202 decomposed/min/
mg protein™.

Estimation of GSH in liver homogenate

Toesimatethe GSH liver homogenatecontent, liver
homogenate (0.5 ml) was mixed with 0.5 ml of 10%
trichloroacetic acid. The contentswere mixed well for
complete preci pitation of proteins and centrifuged at
2000 rpm for 5min. An aliquot of clear supernatant
(0.1 ml) was mixed with 1.7 ml of 0.1M potassium
phosphate buffer (pH 8). A 0.1 ml of DTNB wasadded.
After 5min, the absorbance was measured at 412 nm
against blank®. The GSH va uewas expressed asmg/
gmtissue.

Determination of TNF-a in liver homogenate

Thedetermination of TNF-a. in rat liver homoge-
nateinvolved solid phase sandwich ELIZA usingtwo
kinds of high specific antibodies. Tetramethyl benzi-
dine was used as chromogen. The strength of color
measured at 450 nmisproportional to the quantities of
rat TNF-a that expressed as pg/gm liver.

Estimation of caspase-3level in liver homogenate

The caspase-3 colorimetric assay in liver rat ho-
mogenate (U/mg protein) based on the spectrophoto-
metric detection of the chromophore p-nitroanilide
(PNA) after deavagefromthelabel ed subsirate DEVD-
PNA (acetyl-Asp-Glu-Val-Asp p-nitroanilide). The
PNA can be quantified using spectrophotometer at 405
nm.

Liver histological examination

Theliver tissueswere removed, plotted with nor-
mal sdlinebetweenfilter paper and fixedin 10% neutra
buffered formalin and subsequently embedded in par-
affinanddicedintodicesof 5 mthicknessfollowed by
stai ning with hematoxylin and eosin and examined un-
der light microscope (Olympus BX-200, Tokyo, Ja-
pan).

Satistical analysis

Statigtica anadysiswascarried out usng GraphPad
Instat software (version 3, ISS-Rome, Italy). Unless
differently specified, groupsof datawere compared
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with un-pairedt-test and one-way analysisof variance
(ANOVA) followed by Tukey-kramer (TK) multiple
comparisonspost-test. Vauesof P<0.05wereregarded
assgnificant. Thedata, asclearly indicated arereported
intablesand figures as mean + standard error (S.E).

RESULTS

Alloxanintaketo normal rats showed significant
elevationsof SALT and SAST levelscompared tothe
normal control rats, p<0.001. Theora administration
of MWCD to diabetic rats at a dose of 400 mg/kg
body weight of ratsfor 30 days blocked the Alloxan-
induced elevationsof SALT and SAST asnoticed by
significant decrease compared to diabetic rats, p <
0.001. (TABLE1).

TABLE 1: Effect of MWCD on sALT and sAST in alloxan
induced diabeticrats

ALT AST
Group
ull ull
Normal (N) 19514084 2317075
Diabetic Control (DC)  62.39:0.87%*%2 84,2010, 94%*2
Diabetict MWCD (DC+ 1) 57,038 47.18+0.54°

MWCD)

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

Alloxan—induced diabetic rats produced significant
increment in hepatic MDA level sascompared to nor-
mal control rats, p < 0.001. MWCD administration
reduced sgnificantly theliver MDA leve by compared
todiabeticrats, p<0.001(TABLE.2).

Alloxansgnificantly decreased the GSH level com-
pared to control rats, p < 0.001 (TABLE. 3C). The
MWCD intaketo diabeticratsproduced sgnificant dic-
ited anincreasein hepatic GSH level comparedto dia-
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betic, p<0.001 (TABLE. 2).

HWHC exhibited sgnificantincreaseinliver CAT
level comparedtothecontrol rats, p<0.001 (TABLE
3). Alloxan significantly decreased hepatic diabeestic
rats produced significant increasein liver CAT level
compared to diuabeticrats, p<0.001 (TABLE. 3).

Ontheother hand, aloxan significantly decreased
theliver GPx level compared to control rats, p<0.001
(TABLE. 3A). MWCD intaketo dloxan—induced dia-
betic rats produced significant increasein GPx level
compared to alloxan-intoxicated rats, p < 0.001
(TABLE. 3).

Cagpase-3-activity wass gnificantly increased upon
adminigtration of alloxanto normal ratsascomparedto
diabeticrats(Figure4B). Thisincreasewas s gnificantly
declined upon HWHC intaketo diabetic compared to
aloxan—induced diabetic rats, p<0.001 (TABLE. 4).

Additiondly, dloxan significantly increased thehe-
paticlevel of TNF-o. compared to control rats (TABLE.
4A). Administration HWHC to alloxan -treated rats
decreased the hepatic TNF-a. level significantly com-
pared tothediabeticrats, p<0.001 (TABLE. 4).

To confirmthe protective effect of MWCD onal-
loxan-induced liver tissuedamage, weperformed his-
tological examinations. Thenormal control rat liver
showed normal architectureof hepaticlobulesand hepa-
tocytes. The hepatocytesform columnsof cellsadher-
ent to each other by one or more surfaces. Thesinuso-
idswerevariablein diameter andlined with discontinu-
oussheet of endothdid cdlswithflat nucle (Figurel).

However, Alloxan-trestedrat liver dicited decrease
inthenumber of hepatocytesand widely dilated centra
veins. Thecytoplasm showed areaof hemorrhageand
inflammatory cell infiltration around the blood Sinusoids
which appeared widely dilated (Figure 2).

Alloxan —treated rats administered MWCD re-
veal ed degeneration of some hepatocytesand normal
architectureof the others. Theblood sinusoidsarestill

TABLE 2: Effect of MWCD on level of hepatic M DA and hepatic GSH in alloxaninduced diabeticrats

Group Hepatic TBARS Hepatic GSH
nM TBARS/mg protein mg/gm tissue
Normal (N) 46.39+5.2 16.23+1.23
Diabetic Control (DC) 1248+133%+**2 10.23+0.69%***2
Diabetic+ MWCD (DC + MWCD HWHC) 590.39+33.4° 19.21+2.02°

* Valuessignificantly different compared to normal P***<0.001; * Values are expressed as means + SE.Means not sharing
common letter aresignificantly different (p<0.05) based on one —way ANOVA with Tukey’s post—hoc test
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TABLE 3: Effect of treatmentson activity of hepatic CAT, hepatic GSH-Px and hepatic SOD in alloxan induced diabeticrats

Group Hepatic CAT Hepatic GSH-Px
i moles H202 decomposed/min/mg protein, pg GSH consumed/min/mg protein
Norma (N) 234.25+9.58 681.23+26.36
Diabetic Control (DC) 174.36:£11.89% %8 453.69+33.26%**2
Diabetict MWCD (DC + MWCD) 220.89+14.69° 608.21:£30.21°

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

TABLE 4: Effect of MWCD on activity of hepatic caspase-3
and level of hepatic TNF-a in alloxan induced diabetic rats

Hepatic Hepatic TNF-
Group caspase-3 a
(U/mg protein) (pg/gm liver)
Norma (N) 0.6+0.06 86+7.5
Diabetic control (DC) 1.8+£0.05%**%  498+40.25%**2
Diabetict MWCD (DC 1 55,0070 235521.04°

+ MWCD)

* Values significantly different compared to normal
P***¢0.001; * Values are expressed as means + SE.Means
not sharing common letter aredgnificantly different (p<0.05)
based on one—way ANOVA with Tukey’s post —hoc test
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widely dilated and appeared congested and showed
inflammeatory cdl infiltration. Thediabeticratsadminis-
tered MWCD showed marked regeneration of the
hepatocyteswith preservation of thenormal hepatic
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architecture (Figure 3).

DISCUSSION

DM causesadisturbancein the uptake of glucose,
aswell asglucose metabolism. Theliver playsanim-
portant rolein the maintenance of blood glucoselevels
by regulating its metabolism®!.

Thepresent investigationindicated that, asingledose
of aloxan (150 mg/kg) intraperitoneally to adult male
albino rats (210-220g) was suitable to induce histo-
logica changesintheliver of aloxaninduced digbetic
ratswith characterized appearance, enlarged and swol -
len hepatocytes.

DM inducesthe growth of HSCsviaM AP kinase
pathways, which are activated by ROS produced by
the NADPH oxidase system under the regul ation of
protein kinase C. On other hand, hepatic oxidativestress
induces proinflammatory cytokines, such as TNF-a,
transforming growth factor-p (TGF-B), interleukin- 1,
andinterleukin-6, whicharecritical for HSC activation
and perpetuation’,

Theenlarged hepatocytes showed intense cytoplas-
mic stainingwith PeriodicAcid-Schiff stain, and nega-
tivestainingwith PeriodicAcid-Schiff Diastase. Thisis
suggestiveof glycogen accumul ation and cons stent with
glycogenic hepatopathy. The present doseaswell as
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theobserved histopathologica and biochemica mani-
festationsagreewiththeliterature of 4.,

Alloxan causes significant increasein activity of
SAST, SALT, hepatic caspase-3 and level sof hepatic
MDA and hepatic TNF-a.. On other hand, Alloxan
causes significant decreasein hepatic GSH content and
activity of hepatic CAT, and GPx in accordancewithi*3,

Inaloxaninducd diabeticrats, thechangesin the
levelsof SAST, SALT, aredirectly related to changesin
metabolisminwhichtheenzymesareinvolved. Thein-
creased activitiesof transaminases, whichareactivein
the absence of insulin dueto the availability of amino
acidsintheblood of DM and area so responsiblefor
theincreased gluconeogenesisand ketogenesis4.

Francés et al.l’% reved ed that DM promoted a sig-
nificant increasein hydroxyl radical productionwhich
correlated withlipid peroxidation (LPO) levels Besides,
hyperglycemiasignificantly increased mitochondrial
BAX protein express on, cytosolic cytochromeclev-
els, and caspase-3 activity leading to an increase in
apoptoticindex

Hamden et a.™revealed that liver isbombarded
by ROSthat can directly causeinflammationwithinthe
liver clls, whichthen rdeasefurther pro-inflammeatory
cytokines, |eading to more hepatocyteinjury and ac-
celerated apoptosisthat affect theintegrity and archi-
tectureof liver cellg#.

As consequence of DM, the hepatocel lular accu-
mulation of triglycerides, initially leadsto an altered
metabolism of glucoseand freefatty acidsintheliver.
Increased expression of death receptorsin responseto
thisatered hepatic metabolism enhances the hepato-
cytes’ susceptibility for pro-apoptotic stimuli, thus elic-
iting excessive hepatocyte apoptosis and inflamma-
tiont=s,

Ingaramo et al.?Yexplained that DM enhances
TNF-a in the liver, which may be a fundamental key
leading to apoptotic cell death, through activation of
caspase-3, NFkB led to an induction of iNOS and
consequent increasein NO production.

Oral administration of MWCD causessignificant
decreasein activity of SAST, SALT in accordancewith@
dueto estrogen-like plant-derived mol ecul es as potent
antioxidants.

Also, ord administration of MWCD causessignifi-
cant decreasein hepatic MDA and significant enhance-
ment inleve of hepatic GSH and theactivity of hepatic
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CAT, hepatic GSH-Px and hepatic SOD in accordance
with*t,

Ora administration of MWCD causessignificant
decreaseinlevel of hepatic TNF-a and activity of he-
patic caspase-3 in accordance with® who explained
that flavonoids, major active constituentin MWCD
possesscommon effects, namely, induction of apoptosis
involving there ease of cytochrome c from mitochon-
drig, activation of cagpasesand down-regulation or up-
regulation of Bcl-2 family members, but asoinduction
of cell cyclearrest and inhibition of surviva/prolifera
tionggnas.

Hepatic protective effect MWCD of wasfurther
evidenced by histological observations made on the
hepatic tissue of MWCD treated rats that showing
kupffer cdlsactivation.

In conclusion, although additional studies are
needed, it could be suggested that Cleomedroserifolia
could partly protect hepatocytesthrough antioxidative,
anti-inflammatory and anti gpoptotic mechanismsagangt
liver injury induced by aloxan. Thesignaling mecha-
nismsassociated with protection against theliver dam-
age and oxidative stress statusinduced by aloxanvia
intakeof MWCD 4till need merit further investigations.

In conclusion, although additional studies are
needed, it could be suggested that Cleomedroserifolia
could partly protect hepatocytesthrough antioxidative,
anti-inflammatory and anti gpoptotic mechanismsagangt
liver injury induced by aloxan. Thesignaling mecha-
nismsassoci ated with protection against theliver dam-
age and oxidative stress statusinduced by aloxanvia
intake of Cleomedroserifoliastill need merit further
investigations.
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