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ABSTRACT: This study ains to evaluate thein-vitro and in-vivo
antioxidant activity of different extracts prepared from the aerial pafrts
Arthrophytumscoparium Polyphenols flavonoids and tannins contents were
determined.The acute toxicity of ASE was carried out based on OECD
during two weeks to ascertain the 4Din subacute toxicity, a 100, 200 and
400 mg/kg/day extractvas orally administrated for 21 days consecutively.
The results showed that decoction extract (DEC) wasi¢hestfractions in
Polyphenols, flavonoids and tannins content (23.29 mg/GAE, 99.77 mg/QE
and 113.33 mg/TAE), respectivelyArthrophytum scoparium hydro-
methanolic extract (ASE) had thstrongestintioxidant activity using DPPH
and ABTS scavenging assays with anl@f 0.045 and 0.0017 mg/ml,
respectively Moreover  t-tamten/linoleic acid bleaching assay showed
that ethyl acetate extract (EAE) had thghdst inhibiting activity (83.29%)
Furthermore all A. scopariumfractions exhibited a good ferric reducing
power. Theadmiistrated doses did nahdergo changes teneral behavior,
toxicity or mortality of the tested mice. The kJvas found to be super to

5 g/kg. Daily administration of ASE leads to an increase in GSH level and
decreasing the lipid peroxidation tine liver. In-vivo, ASE showed a strong
scavenging effect on DPPH and reducing powecolrclusionA. scoparium
extracts ekibited corsiderable antioxidant effecis-vitro andin-vivo. These
findings support the traditional use of this plastan antrinflammatoryin
therapeutics

INTRODUCTION: Free radicals are continuouslyOxidative stressis describedas a disproportion
produced by th@ormalbody using oxygen, which betweerthe producton of free radicals and reactive

is an indipensable element for life. Theormal

metabolites (oxidants), and their elimination by

cells use oxygen to generate energy; free radicgisotective mechanisms, referred to as antioxidants.
are producedby the mitochondrid. The reactive This imbalance leads to the damage of important
oxygen species (ROS) and reactive nitrogen specib®molecules and cells, with potential impact on
(RNS) are resulting from the cellular redox oxygerthe whole organisrfi

process?

In humanoxidative stress is thought to playkay
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role in the progression of many diseases ranging
from neurodegenerative disorders to carceéfhe
human body has multiple mechanisms especially

The aticle can be accessed onlinen
WWW.ijpsr.com

enzymatic andnonenzymaticantioxidant systems
to protect tle cellular molecules against (ROS)
induced damageSecondary metabolites such as
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polyphenols constitute a big family of naturally
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occurring substances in the plant kingdom. Thessandard diet and water and kept in a standard with
substances have considerable interest in the field wditural light and dark cycle (OECD, 200&}hics

food industry, pharmagyand medicine due to their
wide range of biological effect® Arthrophytum
scopariumbelongs tothe Chenopodiaceaéamily
and is locally known asmth. This plant hasbeen
reportedas a plant rich in alkaloids® °

This studyaims to evaluate therdgioxidant activity

approval number2017/005

Preparation of Plant Extracts: The phenolic
compounds extraction was conductasl reported
by Madouiet al *° Aerial parts ofA. scoparium
(100 gm) were extracted with orlger of methanol
water (85:15 v/v) and kept under agitation

of A. scopariumaerial part extracts using deferentovernight at £C the resulting solution was filtered
methods suchslipid peroxidation, reducing power to obtain the first filtrate. This procedure was

and radical scavenging capacifio valorize the

repated on the residue using wateethanol

traditional useof this plant from one hand and (50:50v/v) underagitation for4 h to obtainthe last

anotherhandto look for a new treatent which
may be usedas an alternative to the known

filtrate. The first andast filtrates were combined.
The solventwas evaporatednder reduced pressure

pharmaceutical medicine already used in treating get CrE. The hydronethanolic solution was

inflammation.

MATERIALS AND METHODS:
Plant Material: The vegetal materiavas collected
in April 2016 fromOuled djellal, Biskra, Algeria.

washed with hexane several times untilclear
upper layer of hexanavas obtained The lower
layer was then extracted successively with
chloroform and ethyl acetate to obt&rfractions;
chloroform extract (ChE), ethyl acetate extract

A. scopariumaerial parts were washed, cut, dried(EAE) and aqueous extract (AQE). Eafthction
for two weeks in free air in dark room, and theryas storedit-20 °C until use.

powdered usinghe traditional mill. The powder
was conserved ina glass bottle at ambient
temperature until use. The plant specimeas

identified by Pr. Oujhih B. Instute of Nutrition

And Agronomy University of Batna (Algeria) a
voucher specimerwas keptunder the number
227/ISVSA/ DA/UHLB1/17.

Chemicals: Li no | e i ecaroteme, kutylate®
hydroxytoluene (BHT)was purchasedrom Fluka
Chemical Co. (Buchs, Switzerldn Salicylate
sodium 2, 2diphenytl-picrylhydrazyl (DPPH),
ethylenediamine tetracetic acid (EDTA), gallic
acid, quercitin 2.2-Azino-bis (3-ethylbenzee
thiazoline 6sulfonic acid) (BTS), FolinCiocalteu

reagent, potassium  persulphate, potassium
ferricyanide  (KFeCNs), trichloroacetic acid
(TCA), thiobarbituric acid (TBA), ferrozine,

ferrous and ferric chloriddurosemide, DTNB(5-
5 <@lithiobis2nitrobenzoic acid), kD,, n-butanol

Antioxidant Activity in-vitro:

Estimation of Total Phenolic Content: Total
phenolic compounds iA. scopariumextracs, was
determined by the Foli€iocalteu reagent, using
the mentioned by Boussoualiet al, ** with slight
modifications. 0.1 ml of samples and relardwas
mixed with 0.5 ml of FolinrCiocalteu reagent
(diluted 10 fold). After incubation for 4 min, 0.4 ml

of 7.5% sodium carbonate (M20s) solutionwas
added After 1 h and 30 min of incubation in the
dark at room temperature, the measurement of the
alsorbance was affected at 760 nm using a
spectrophotometer and the results are expressed as
mg gallic acid equivalent (GAE)/g of extract.

Estimation of Flavonoid Content: Total
flavonoids content in each extract was estimated
using thealuminum chloride cdorimetric method
as described by Guemmat al. *? Briefly; 1 ml of

methanol. These chemicals were obtained fromiluted samplewas mixed with 1 ml of 2%

Sigma Clemical Co. (StLouis, MO) orMerck.

Animal Material: Healthy female adulVistar rats
(Nulliparous andchon-pregnant) weighing 266800y
were used They purchased from Pastdunstitute
Algiers, Algeria. The animalaere acclimatizedor
one weekprior to experimentsThey were fed with
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aluminumchloride in methanolAfter incubation at
room temperature for 10 min, the absorbanes
measuredat 430 nm and the flavonoids content
was expresseth mgqueretin equivalent per gram
of dry weight (QE).
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Estimation of Tannin Content: The capacity to b-Carotene/Linoleic Acid Assay:The capacity of
precipitate hemoglobin was determined usingp | ant extracts t o-caaenad ci p
bovine freshblood according to Bouaziet al. '®* was evaluated as described by Guemmiaal. *
Briefly, equal volumesof each extract and The s ol ut i o ncarotenekolaicraeid o f
hemolysed bovine blood (absorbance = 1.6) wereas prepareca s f ol | o wsaroterewaS mg
mixed. After 20 min, the mixturgvas centrifuged dissolvedi n 1 ml of chloroforr
at 4000 rpm for 10 min, and the absorbance of trecid and 200 mgtween 40. Chloroformwas
supernatantvas measuredt 756 nm. The results completely evaporatedand then, 100 ml distilled
were expresseds mgequivalentto tannic acid per water saturated with oxygemere addedInto test
gram dried weght (mg TAE/g DW). tubes, 2 5tBeOreaction mixtufe was

) ) o o disburseca nd 350 ¢idus extfactstwitte v ar
DPPH Radical Scavenging Activity:Quantitative ggme concentratiof2 mg/ml), were added and the
measurement of DPPH (2, -Diphenytl-  emyisionwas inculatedat room temperature for 48
picrylhydrazy) radical scavenging properties was, The same proceduveas repeatedith synthetic
carried out using the method described byntioxidant BHT asa positive control, and blanks
Aouachriaet al, =", with slight modifications. 1250 (MeOH and HO). The measurement obsorbance
pl of DPPH (0.4 mM in methanotyas mixedwith  of the reaction mixturevas effectedfter; 0, 1, 2, 4,
50 ul of extract. The reaction mixture was vortexeql;1 24 and 48 h at 490 nm. The antioxidant activity

The absorbancevas takenat 517 nm. DPPH g f -cdyotene by using the following equation:

radical 6s concentusirgttheo n wasAAo/gAaI clu/'IABaH% eld

following equation: ° =/ sampe X100

A sample: Absorbance in the presence of the
extract A BHT: Absorbance in the presence of
Ac: is the absorbance without extracts As the positive control BHT.

absorbance in the presencdlw sample

DPPH radical scavenging activity (%) ={A Ag/ Ac) x 100

Reducing Power of Plant Extracs: The ability to
ABTS Radical Scavenging Activity Assay:The reduce ferric ions was measured according to the
spectrophotometric measurement of AB¥$2 2-  methoddescribed by Bencheikbt al * Briefly,
azino bis3-ethylbenzothiazolines-sulphonic acid) 0.1 ml of each plant extract with different
radical scavenging activity was determinedconcentrationsvas mixedwith an equal volume of
acording to Bouazizet al. ** In this method, the phosphate buffer (0.2 M, pH 6.6) and 1%
radical cation was produced by reacting 2 mMotassim ferricyanide. After incubation for 20 min
ABTS in HO with 2.45 mM potassium persulfateat 50 °C, 0.25 ml of 10% trichloroacetic acid was
(K2$,0g), stored in the dark abom temperature added to the mixture and centrifuged at 3000 rpm
for 16 h. Before usage, the ABTSsolutionwas for 10 min. Then 0.25 ml of the supernatant was
diluted with sodium phosphate buffer (0.1 M, pHadded to 0.25 ml distilled water and 0.5 ml of ferric
7.4) to get an absorbance of 0.750 + 0.025 at 73®loride 0.1%). The absorbance was measured to
nm. Then, 2 rhof fresh ABTS+ solution was added determine the amount of ferric ferrocyanide
to 20 | of extract solution in methanol aifigrent  (Prussian blue) formed at 700 nm against a blank.
concentrations. The percentage of inhibition at 734 o o
nm was calculated for each concentration relativ@cute Toxicity and Determination of Lethal

to a blank absorbance after 7 min. The extent &0S€ (LDso): The acute toxicity study of A.
decolorization is calculated as the percentage SCOPariumextractswas performedaccading to
reduction of the absorbance. OECD (guidelines 425). L§ of A. scoparium

extractswas determinean rats. The animalwere
ABTS + Scavenging fect (%) = (Aci As)/ Ac x 100 divided into two groups of five animals eachhe
. crude extract was administrated orally in a single
Where AC: IS the absorbance_ of the controly,qe of 2000 and 5000 mg/k@ne female under
(ABTS); AS: is the absorbance in the presence %stirg for 4 h. Sequentially at intervals of 48 h,

the sample/ standard. the same dose was administered to four females.
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Five treated animals in total were received théAssessment of Reduced Glutathione
vehicle (distilled water) and kept under the sam€oncentration: The procedure to measure the
conditions for the purpose to make a negativeeduced glutathione (GSH) level was estimated
control group. Th animalswere observedf any following Bentahar et al, *’ with slight
sign of toxicity appears for 14 days (animamodifications. The mixture of the homogenate
response and general physical conditidRgsults tissue and TBA (20%) with equal volume was
of this assay permit to determine the doses whiatentriugation for 10 min at 2000 rpm. The
will be used in then- vivo tests and that which supernatant (200 pljvas addedo 1.8 ml of the
caused no lethality at all. Ellman's reagent (5, 8ithio bis-2-nitrobenzoic

o o o acid) (0.1 mM), whichwas preparedn phosphate
Sub-Acute Toxicity and Antioxidant Activity in-  pyffer (0.3 M). Estimation of GSH is based on the
vivo: Animals Treatment: The Sviss a | b i n@a8tign of DTNB with GH and vield a yellow
female mice of 280 gwere randomly dividedhto  ojored chromophore with a maximum absorbance

5 groups of five with _similar_ average body wei_g_ht.at 412 nm. The amount of GSH present in the
Neutral control (received distilled water). Positive;jsgyewas calculated si ng it s extinc:

control (reeived ascorbic acid at doseof 100 g pe 1.36x1OM' o lat 412 nm.
mg/kg) and three other groups tted witha crude
extract ofA. scopariumaerial parts (100, 200 and Assessment of Lipid Peroxidation: The lipid
400 mg/kg respectively orally once a day’. After  peroxidation in liver homogenate was determined
21 days otreatment blood samples were collectedby measuring the amounts of malondialdehyde
in tubes EDRA and centrifuged at 3000 rpom4fC (MDA) produced primarily, according to the
for 10 min. Plasmawas reservedor analyzingthe method metioned byZerrarguiet al, *® which is
antioxidant activity using DPPH scavenging assalgasedon spectrophotometric measurement of the
and the reducing power. Livers were removedyink color generated by the reaction of complex
washed and homogenized in-celd KCI (1.15%) TBA-MDA. Tissue homogenate (0.5 mhivas
with a ratio of 1/10, andhen centrifuged at 5000 mixed with TCA (0.5 ml, 206 w/v) and TBA (1
rom for 15 min at 4°C. The resulting supernatanil, 0.6®%6 w/v) and then heated at 96 on a water
was usedor the determination of catalase activity,bath for 15 min. Afterincubation the tubeswere
malondialdehyde (MDA) and glutathione contentgooledto room temperatureandfinal volumewas
in organs. madeto 5 ml in each tube4 ml of n-butanolwas
o added to each sample and centrifuged at 3000 rpm
Effect of Extracts on Plasma Antioxidant for 15 min, the upper organic layems takerand

Capacity Using DPPH Radical: The capacity of s oD read at 532 nm against an appropriate blank
plasma to scavenge the DPPH radicaBs \ithout thesample

evaluated according to themethod mentioned
previously in-vitro **. The appropriate volume of Assessment of Catalase ActivityCatalase activity
DPPH (0.004% in methanolvas addedto the was measuretly the method of Aouachriat al. **
plasma After 30 min of incubation in the darkness,The elimination of hydrogen peroxide in the
the absorbarcmeasured at 517 nm. presence of catalaseas followedby the decrease

' in absorption of peroxide solution the ultraviolet
Effect of Extracts on Plasma Reducing Power: (yv) region. Briefly, 0.1 ml of supernatanvas
The reducing power teswas carried out as aqdedto a cuvette containing 1.9 ml of 50 mM
described previouslin-vitro . Sodium phosphate pngsphate buffer (pH 7.0Fhe eactionwas started
buffer (0.2 M; pH 6.6) and potassium ferricyanideyy the addition of 1.0 ml of freshly grared 30
were addedto the plasma The mixture was mm H,0,. The rate of decomposition of,E, was
incubated for 20 min at 50 °C. After that, measured spectrophotometrically from changes in
trichloroaceticwere addedthe mixturewas then ghsorbane at 240 nm in an interval dime: the
centrifugedfor 10 min at 3000 rpm. Distilled water gpecific activitywas expresseds units per gram of
and ferric chloride (0.1%)vere mixedwith the tissye according to this formula:
aliqguot upper layer, and the absorbaneas

measureat 700 nm. U/g tissue = (B033/ T) x (log A/A,) /g tissue
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Ai: Absorbance at TO, AAbsorbance at T1 ant RESULTS:
Interval of time. Antioxidant Activity in-vitro:

o ) Polyphenol, Flavonoid and Tannin Contents in
Statistic Analysis Resultswere expresseds mean pjant Extracts: In  the present study, the
+ standard deviation. The differences betweegantification of total phenols was performed using
groups were determinedoy analysis of variance ggqjin-Ciocalteu reagent.
oneway ANOVA followed by Dunnett's t.

Statistical analysis for in-vitro results was The results showed that DEC was the richest
undertaken using student test. All results werfactions on phenolic, flavonoids and tarsjiras
analyzed using GraphPad Prism version 5.08hown inTable 1

Di ereneesowei dered®05igniycant at P<
TABLE 1: TOTAL POLYPHENOL, FLAVONOID , AND TANNIN CONTENT IN A. SCOPARIUMEXTRACTS
Extract Total phenolic content Total flavonoid content Total tannins content
mg/GAE mg/QE mg/TAE

CrtE 18.00+ 3.54 83.11+ 3.84 93.63+ 2.65
ChE 21.30+1.46 95.94+ 2.81 68.33+1.95
EAE 3.83+1.361 7.88+2.42 51.77+0.48
AQE 20.741+ 3.39 19.61+1.18 2497+ 1.83
DEC 23.29+1.01 99.77+ 3.75 113.33 + 0.08

Results are expressed as mearstandard (n = 3)CrE: crude extract, ChE: chlorofarextract, EAE: ethyl acetate extract,
AQE: aqueous extract, DEC: decoction, GAE: gallic acid equivalent, QE: quercitin equivalent, TAE: tannic acid equivalent

DPPH Radical Scavenging Activity:DPPH is the antioxidants but it is relatively constant>. The
Most frequently used methods to evaluate theesults shown inmable 2 revelated that all plant
radical scavenging activity of antioxidantsfractions scavenge the ABTS radic@tE exhibited
substances, because of its quickness, reliability, atide strongest antioxidantfe€t with 1G,= 0.001 £
reproducibility. The 1G value is the parameter 5.54-05 mg/ml, which is comparable to BHT as
used to measureadical scavenging activity. The standard.

CtEexhi bited a highes=scavenging e ect (1c
0.015 + 0.005 myml) that remains higher than thatP-Carotene/Linoleic” Acid Assay: The ability of

of standard with an 1G, of 0.087 + 0.001 myml extracts to inhibit the lipid peroxidation evaluated
Table 2 b y -cdbotene bleaching test showed thae

peroxidation of lipids was edttively inhibited by
ABTS Radical Scavenging Activity Assay:The A. scopariunextracts as mentioned Trable 2 The
ability of plant fractions to serve as electron oEAE showed aninteresting antioxidant activity
hydrogendonatorin free radical reactions indicates(83.29 + 2.9%40) when compared to the synthetic
their scavenmg activity against cationic ABTS antioxidant standard BHT96.93 + 1.8%) at the
radical. The ABTS radical is reduced by same concentration (2 mg/ml).

TABLE 2: ANTIOXIDANT ACTIVITIES; SCAVENGING OF DPPH, ABTS, AND Bh-CAROTENE BLEACHING AND
REDUCING POWER OF A. SCOPARIUMEXTRACTS

Extracts DPPH ICsq ABTS IC5, b-carotene Reducing power
(mg/ml) (mg/ml) AA% ECso(mg/ml)
CrE 0.015 + 0.005" 0.001 + 5.54-05" 58.28 + 1.25° 0.43 +0.036
ChE 0.041 + 0.007" 0.007 + 0.0002" 64.87 + 1.55 1.88 +0.104
EAE 0.052 + 0.002" 0.071 + 0.005 83.29 + 2.94° 0.72+0.1T
AQE 0.073 +0.004 0.006 +7.805" 80.16 + 3.73 1.36 + 0.084"
DEC 0.067 +0.002" 0.012 +0.0005 57.61 + 1.95" 0.063 + 0.021"™
BHT 0.087 + 0.001 0.18 + 0.028 96.93 +1.82 0.18 + 0.020

Datawere presenteds means + SD (n = 3BHT: butylated hydroxytoluene used as standakis.no significant difference
"0.05***, P "0.001;**, P 0.01.

Reducing Power:The presence of reducers causethe ferrous form. The measurement of the
the reduction of the Bé&ferricyanide complex to formation of Per | & s Prussian bl
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representing an indicator of the’Feorcentration Body and Relative Organ Weights: Non

at 700 nm. In this assay, all extracts showgdod si gni ycant wei ghtthetreateds wa

capacity of electron donation in a concentrationgroup with ASE at different doses and control

dependent mannédiable 2 groups. During the three weeks, an improvement in
body weightwas notedn all groupsTable 3. The

Acute '_I'oxicity: The present s_tud_was performed 5qministration of Vit C (100 mg/kg) and ASE
according to OECD guideline 425. Thec 100, 200 and 400 mg/ kg)

any behavioral changes during the study perioggneys, spleerandstomach) in the treated groups

throughout 14 days and, thus, the skDs higher

than 5000 mg/kg BW for animals. The body weigh|  sgq-
increased gradually throughout the study periog ~+- confrol
Statistical analysis of body weight did not reveal 5 & ASEy
any si gni yc anweendreated raedr £ -+ ASEg,
control groups-ig. 1. S 1751
=)
Sub-Acute Toxicity and Antioxidant Activity in E
viva: Observations and Mortality Patterns: The
administration of 100, 200, and 400 mg/kg AS | 45, . . .
doses to three groups of females did not indica wo w7 w14
any behavioral changes, visual symptoms Time(days)
toxicity or mortality in animals during the FIG. 1: BODY WEIGHT OF RATS TREATED WITH
treatment period (21 days). ASE. Values expressed as mean + SD,n =5
TABLE 3: BODY WEIGHT OF MICE TREATE D WITH ASE AND CONTROL GROUPS
Groups Control Vit. C ASE 100 ASE 200 ASE 400
100 mg/kg mg/kg BW mg/kg BW mg/kg BW
0 23.64 +0.88 24.2+0.83 26.0+0.18 28.4 +0.89 25.25+ 1.59
w7 26 .0 +£0.82 26.0+0.8 27.4 +0.54 29.4 +0.14 25.64 +0.13
wia 27.83+0.8 26.6 + 103 27.6 £0.14 29.8 + 0.83 27.88+ 0.38
w21 30.44+ 0.97 26.8 +1.08 28 + 0.71 30.8+0.11 28.27 £0.70

Values expressed as mean + SD, n = 5.

TABLE 4: RELATIVE ORGANS WEIGHT OF MICE TREATED WITH ASE, ViT . C AND CONTROL GROUP

Groups Control Vit. C ASE ASE ASE
100mg/kg BW 100mg/kg BW 200mg/kg BW 400mg/kg BW
Liver 47.73 £6.05 43.58 + 9.44° 49.81 +12.89° 52.85+8.81™ 49.64+10.32"™
Kindey 8.78+1.23 11.49 + 1.03° 10.74 £ 1.91° 13.30 +1.56™ 11.26 +2.17°
Spleen 4.73 +0.61 5.66 + 058" 5.24 + 1.14° 6.11 + 1.33° 5.92 +0.82"
Stomach 8.43 + 3.45 10.78 + 1.40° 9.40 + 2.75° 10.96 + 2.89° 9.34 + 2.34°
Val es expressed as mean.N SD (n = 5). Ns: non signiycant

Effect of Extracts on Plasma Antioxdant concentrations of plant extract has important
Capacity Using DPPH Radical: The DPPH reducing capacity.

scavenging assay of plasma revelated that the o o

ability of scavengingvas si gni yc anlf8 kesults jpdicatgd, thag there as significant .
following the administration of ASE and Vvic. difference 0. 00 1) bet ween Wi
The results showed that treatment with ASE: 10®0sitive and treated groups as showiiable 5.

200 and 400 mg/kg improve the scavenging\ o ,
L ssessment ofCAT Activity, GSH, and MDA
capady in a dosedependent manner (65.81 + 2'31’1'he changes in the activity of CATthe contentof

67 £0.63 and 90.22 £ 0.54%, respectivdigple 5 GSH and MDA in livers of treated animalgere

Effect of Extracts on Plasma Reducing Power: Investigated The CAT activity in bth livers and
Plasma of animals treated with the differenk i d neys homogenates has

International Journal of Pharmaceutical Sciences and Research 4172
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changes during treatment with ASE (100 and 20and Vit C (100 mg/ k g) | eads t o
mg/kg). Also, no chang&as noticedin positive increase in GSH level in liverg\ccording to the
control andthe grouptreated with 400 mg/kg. The results Table 6, a significant decrease of MDA
analysis of these results indicated that theevelwas observeith mice treated with VitC and
admnistration of ASE (100, 200 and 400 mg/kg)ASE (100,200 and 40 mg/kg).

TABLE 5: IN-VIVO EFFECTS OF DIFFERENT CONCENTRATIONS OF A. SCOPARIUMEXTRACT ON PLASMA
ANTIOXIDANT ACTIVITIES; SCAVENGING DPPH AND REDUCING POWER

Groups Control Vit. C ASE ASE ASE
100mg/kg BW 100mg/kg BW 200mg/kg BW 400mg/kg BW
DPPH% 46.66x 2.00 66.73 +0.25 65.81+2.31 67+0.63" 90.22+ 0.54~
Reducing power 0.50 +0.015 0.42 +0.016 0.57 +0.02™ 0.59+ 0.02" 0.75+ 0.021"*
Abs at 700hm

Datawere expresseds mearxr SEM; (n=5).** P 0. .00 1

TABLE 6: IN-VIVO EFFECTS OF ASE ON LIVER CATALASE ACTIVITY, GSH AND MDA CONTENTS

Liver Control Vit. C ASE ASE ASE
100mg/kg BW 100mg/kg BW 200mg/kg BW  400mg/kg BW
CAT (IU/mg protein) 12.40 £ 0.64 13.26 +0.08 7.17 £ 0.45 9.06 +0.88 11.81+0.74™

GSH (IU/mg protein) 44.08 £ 5.06 189.7 +5.54 72.07 + 3.51° 127.85+6.58" 139.1 +3.04
MDA (nmole/mg protein) 103.3 + 3.01 79.24 +1.36 78.66 + 3.17 74.84 +1.27 64.09 + 1.07°
Datawere expresseds mean = SEM; (n =5). Ns: nigificant. **P° 0. .00 1

DISCUSSION: Based on the represented data the strongestantioxidant activity in ABTS assay
canbe concludedhat the DEC extract possesses (ICso = 0.0017 + 5.45E5 mg/ml) superior to #n
high content of phenolic and flavonoid compoundsresults found forAtriplex hamilus and Haloxylon
The results reported for other extracts testescopariumfractions. According to the literature, It
(Atriplex halimus and Anabasisarticulata) shown was found that no significant difference in
thatthe content ranged from 3.77 = 0.06 to 43t14 antioxidant activities between ethyl acetate fraction
0.63 mg GAE/g DM', where these contents wereof Atriplex hamilus (AHAE), dichloromethane
lower than those reported foA. scoparium fraction d Atriplex hamilus (AHDCM), butanolic
extracts. The differences in total phenolic contentsaction ofAtriplex hamilus(AHB) 2.

could be due to genotypic and environmental . . o
variations  (climate, dcation, temperatuée), All extracts of A. scoparium highly inhibit the

within species plant part tested, harvesting time arRkidation d -cérotene compared to BHWhile
extraction procedur®. this effect is due to the inhibition of linoleic acid

peroxidation formed duringhe peroxidation of
The free radical scavenging capacities of thknoleic acid (scavenging effect)T h e b-e st
different extractsare shownin Table 2 In this carotene oxidizing inhibitor in 24 h was EAE
study, the methanolic extract exhibited high83.29 + 2.94%), followed by AQE (80.16 +
scavenging pency, whichmight be due to the 3.73%) and ChE (64.87 = 1.53%). EAE was the
presence of specific molecules. According to thenost active than other fractions. Was reported
results reported by BelyagouBenhammouwet al, thatanyampl e i nhi bits or- ret
%L the ethyl acetate fraction @. halimusprocess carotene can be described as a scavenger of free
an interesting radical scavenging effect againstadicals and as a primary antioxidafit The
DPPH (IGo = 2.04 mg/ml) These capacities could highest ferric reducing power adty was noticed
be attributed to the abundance of flavonolsby DEC (0.063+ 0.021 mg/ml), Table 2 This
(kaempferol,quercrtir) which constitute the main finding reveals that thefavorable antioxidant
class of Atriplex species®’. Because of the activity observed in the DEC is most possibly due
difference in amounts of total phenolic ando its high total contents of phenolic and flavonoid
flavonoids contents, antioxidant activities anere compounds. The results obtained by Benhammou
variable between species of plants (irgpecies) et al, showed that the ethyl acetate fractionfof
than within the same species (infeciesf’. The halimus exhibited an interesting antioxidant
results shown iTable 2 revealed thaCrE exhibits  activity to reduce irorR°.
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The presence of phenolic compounds in thesadicals especially in redox status balance.
fractions may be explained thereducingpower. Moreovet it can serve as a marker atlecreasen
Relations between Eereducing activity and total antioxidant protection susceptibility, early and
phenol content havbeen reportedh the literature reversible tissue damag® The treatmentwith
10 ASE significantly reducedP<0.001) the level of

_ o _ MDA in liver Table 6. The differences in the
According tothe OECD guideline, in the acuteinnipition of lipid peroxidation between plant

toxicity, the single administration of the ASE at theaytracts may be attributed to their different

doses of 2 and 5 g/kg did not cause any behaViBhenolic cotents and their compositiofs
change®r mortality during the periodf treatment.

These observations suggest that theoli® greater CONCLUSION: Biological systems are undéhre
than 5 g/ kgTo evaluate the suficute toxicity and coninuousinfluence of oxidative stress because of
the in vivo antioxidant activity ofA. scoparium ROS excessive generation. Theegent study
extracts healthymice were used and treated for 21demonstrates that. scopariumextracts contain an
successive daysSince the weight losswas not important amount of phenolics and flavomisi
recordedin all of the groupstreated it can be compounds, which, possess-vitro and in-vivo
concludedthat the imake of ASE did not affect the antioxidant activitis, and were capable of
body weight ofmice Statistically no-s i g n i yimhibiting lipid peroxidation.

di er ences organstwhightsnrbeth at i v e

control and treated groups were registered. These resultsexplaired the radical scavenging,
lipid peroxidation inhibition and antioxidant

To evaluatethe in-vivo antroxidant potential, the activity of A. scoparium and gave a scientific
DPPH scavenging and reducipgwer as well as clearance supporting the traditional use of this
the CAT activity, GSH and MDA levels in liver plant.

homogenatewas estimated The results indicate .

that the ASE improve free radical scavengind\CKNOWLEDGEMENT :  This work was
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