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ABSTRACT

The present study aims to investigate in vivo emfkmmatory and in vitro antioxidant activities @enista
guadriflora extracts. The n-butanol extract of thiant was evaluated in Wistar Albinos rats forianflammatory
activity using carrageenan-induced hind paw edenoaleh Antioxidant properties of n-butanol and ethgktate
extracts were assayed by scavenging abilities ob-diphenyl-2-picrylhydrazyl (DPPH), lipid peroxiian and
total phenolic content (TPC) using spectrophotornatrethod. Oral treatment with n- butanol extraétGenista
guadriflora elicited an inhibitory activity on thgevelopment of the paw edema induced by carragerés.extract
showed a significant reduction (p < 0.001; p < 0.01the paw edema volume in a dose-dependentawitaximum
that reaches 100 and 200 mg/kg. The n-butanol exshowed anti-inflammatory activity, while all tegtracts
showed significant antioxidant activity in vitro.
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INTRODUCTION

The side-effects of oxidative stress on human hdadive become a serious issue. The World Healtlar@zgtion
estimated that 80% of the earth's inhabitants tdedraditional medicine for their primary healtare needs, and
most of this therapy involves the use of plantaots and their active components [1, 2]. Inflamorats a complex
integrated host response found in the vertebrdesgned to eliminate any noxious stimulus intreduto the host
from internal and external environment [3]. Inflamion is commonly divided into three phases, acute
inflammation, immune system response and chrorfianmmation [4-6]. An inflammatory response impliest
macrophages and neutrophils which secrete a numbenediators (eicosinoids, oxidants, cytokine amticl
enzymes) responsible for the initiation, progressiod persistence of the acute or chronic staiaflaimmation [7].
Non-steroidal anti-inflammatory drugs (NSAIDs) reduthe pain and inflammation by blocking the meliabo of
arachidonic acid by isoform cyclo-oxygenase enzy@®X-1 and /or COX-2), and thereby reduce the pctida
of prostaglandin. However, due to the high gadegion risks of NSAIDs, there is much hope for firgl anti-
inflammatory drugs from traditional medicinal plaiwithout side-effects [8, 9]. One solution to thi®blem is to
supplement the diet with antioxidant compounds #rat contained in natural plant sources. Theseralaplant
antioxidants can therefore serve as a type of ptexe medicine [1]. Several anti-inflammatory, ditiee, anti-
necrotic, neuroprotective and hepatoprotective slhaye recently been shown to have an antioxidadfbaradical
scavenging mechanism as part of their activity. Techanism of inflammation injury is attributed, part, to
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release reactive oxygen species from activatedroghits and macrophages. This over production leadsssue
injury by damaging macromolecules and lipid peratioh of membranes [10].

Natural flavonoids are known for their significatavenging properties on oxygen radidalsivo andin vitro. In
addition to these important effects, they have nramdy-stabilizing properties aralso affect some processes of
intermediary metabolism. Moreover, many studiessstieimportance of the antiradical activity of flavonsiflL1].
Their actions in humans have been the subjeatxténsive research and they have been describ@dssess
numerous biological activities such astioxidant, anti-inflammatory, estrogenic, cytatpantitumor, antiviral and
others [12-14].

In the present study we investigated the anti-inffeatory effect of then-butanol extract ofGenista quadriflora
Munby [Fabaceae]. We also screened the antioxidetitity of n-butanol and ethyl acetate extrastsvitro. The
effects of these two extracts on I,l-diphenyl-2-picrylhydraz§DPPH) radical scavenging assay, on lipid
peroxidation and the total phenol contents weaedyaed using spectrophotometer [15].

MATERIALS AND METHODS

Plant material

Genista quadrifloraMunby (Fabaceae), an endemic species of North &f(islgeria and Morocco) [16] was
collected during the flowering phase in May 200&nirthe area of El Kala, in the East of Algeria anthenticated
by Dr. D. Sarri (Biology department, University ldfSila - Algeria). A voucher specimen (GQ/065/05/6&s been
deposited in the Herbarium of VARENBIOMOL reseatatit of university of Constantine 1.

Extraction

Air-dried aerial parts (1130 g) @&enista quadrifloravere macerated at room temperature with MeQB-k80:20,
v/v) for 24h, three times. After filtration, thdtfate was concentrated and dissolved ®K500 ml) under magnetic
stiring. The resulting solution was filtered anadtaessively extracted with petroleum ether, CEHIELOAc andn-
butanol. The organic phases were dried witbS@, filtered and concentrated in vacuo at room tempee to
obtain the following extracts: petroleum ether 80}, chloroform (3 g), EtOAc (4 g) amgbutanol (50 g).

In Vivo anti-inflammatory activity

Animals

FemaleWistar Albinosrats were purchased from Pasteur Institute Algi€he animals were kept in 12 h light/dark
cycles and maintained in an air-conditioned roor@2ato 25 °C, with free access to food and watelitgitim for two
weeks. The general guidelines for the use andafdieng animals in scientific investigations wedesigned according
to the ethical standards for animals use and apprtwy the local ethical committee of animal use ftidwed [17]
Animals weighing (150-200g) were used in the presardy.

Carrageenan-induced paw edema
Anti-inflammatory effect was evaluated by carrageemduced rat paw edema. Edema was induced bgtiimgeof
1% suspension of carrageenan in 0.9% sterile sstihgion into the right plantar region of the [fB38].

32 rats were divided into four groups (n = 8): GE@ G200: n-butanol extract treated rats (100 and 200 mg/kg
respectively), T: control rats received 0.9% of Na@d Asp.100: rats received aspirin (100 mg/kd).ahimals of
different groups were administered 30 min prioririfection of carrageenan. Paw volume was measusat u
plethysmometer at 0.5,1, 2, 3, 4, 5 and 6 h dfteiirijection of carrageenan. The increase in theg@ema volume
was considered as the difference from 0.5 to 6dfoi® oral administration of drugs, the averageunm of the
right hind paw of each animal was measured twogi(w®) by a plethysmometer. The volume of the righd paw
was determined again at 0.5,1, 2, 3, 4, 5 and &dn earrageenan treatment (Vt). The percent oibitibn in
increase of edema volume for each group of animatscalculated by the following formula [19].

% inhibition of edema=[(Vt - Vo)control - (Vt - Mogated]/(Vt - Vo)controk100 .

Assays of lipid peroxidation using vitellose

The inhibition of lipid peroxidation was determinky quantification of MDA decomposed from the ligidroxide,
which is based on the egg vitellose reacting tolthibituric acid. For then vitro studies, the fresh vitellose was
dissected and homogenized in ice cold PSB (20 Miin7 @) to produce a 10% homogenate (v/v). The hanatg
was centrifuged at 4000 rpm for 20 min. to remoxecipitation. 1ml aliquots of the supernatant wier@ubated
with the test samples in the presence of 5 mM ReB@7 °C for 1 h. The reaction was stopped bytamddf 1 ml
trichloroacetic acid (TCA, 20%, w/v) and 1.5 mildbarbituric acid (TBA, 1%, w/v) in succession, dhd solution
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was then heated at 100 °C for 15 min. After cemgration at 4000 rpm for 20 min to remove precipitiaprotein,
the color of the complex was detected at 532 nre. ddntrol group was run in parallel without samyheler similar
conditions, except that 1 ml trichloroacetic acidCA, 20%, w/v) was added before incubation and all
measurements were done in triplicate. The lipidopielation scavenging activity (K %) was calculateg the
following equation:

K (%) =Ac-As/Ac x 100% [20].
Where Ac was the absorbance of the control, and#ssthe absorbance of samples.

Radical scavenging activity using DPPH method

Hydrogen atom or electron-donation ability of tteeresponding extracts was measured from the blegabii the
purple-colored methanol solution of DPPH. This spgahotometric assay uses stable |,I-diphenyl-2yfiydrazyl

(DPPH) radical as a reagent. Various concentratifrtie samples in methanol were added to 3 ml 0f084%
methanol solution of DPPH. After a 30 min incubatjgeriod in the dark and at room temperature, tisoroance
was read against a blank at 517 nm. Inhibition BPBI free radical in percent (I %) was calculatetbisws:

1% = (AblanLAsampléAblank) x100

WhereAyank is the absorbance of the control reaction (coirtgiall reagents except the test extract), Agpicis
the absorbance of the test extract.

Extract concentration providing 50% inhibition {fCwas calculated from the graph plotting inhibitipercentage
against extract concentration. Tests were carnigdnariplicate [21].

Determination of total phenolics

100 pl aliquots of sample were mixed with 2 ml &6 RlgCO; and allowed to stand for 2 min. at room tempegatur
After incubation, 100 ul of 50% Folin-Ciocalteusgmol reagent were added, and the reaction mixtasemixed
thoroughly and allowed to stand for 30 min. at ra@mperature in the dark. Absorbance of all the@arsolutions
was measured at 720 nm using spectrophotometemé8iau, Kyoto, Japan). Phenolic contents are expdeas
Gallic acid equivalents per gram (GAE/g) of extraitl all measurements were done in triplicate [22].

Statistical analysis

Data are expressed as the mean = SD. Differente&&e means were evaluated by one-way analysisridnce
(ANOVA). Statistical interferences were based amdsnt's t-test for mean values comparing contrdl meated
animals. Differences were considered significaiR<.05.

RESULTS

Anti-inflammatory effect

The results of the anti-inflammatory effect @enista quadriflora(100 and 200 mg/kg) on carrageenan-induced
edema in hind paws of the experimental rats aregmted in Fig. 1. Tha-butanol extract showed a significant
reduction(p < 0.01)in the edema paw volume in a dose dependent metitbch maximum attend at 100 and 200
mg/kg. As indicated in Fig.2, a dose related irtiobi of hind paws edema was observed. With all s&sé after
carrageenan injection, Aspirin as reference stahd®0 mg/kg, orally) produced a significant inhioy effect
comparable to control groyp < 0.001).

Lipid peroxidation using vitellose

The effect ofh-butanol and ethyl acetate extract fr@anista quadrifloraon nonenzymatic peroxidation was shown
in Fig. 3. The IG, values of inhibition of the lipid peroxidation gty were: 287.23+0.21 pg/ml and 247.60+0.14
png/ml of n-butanol and ethyl acetate extract respectively.

Radical scavenging activity

In the present study, the DPPH radical scavenginiitya of ethyl acetate andh-butanol extract ofGenista
quadriflorawas calculated in a dose-dependent manner (Figh#) extracts ofsenista quadriflorgoroved to be an
effective scavenger of DPPH radicals.
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Fig. 1. Effects ofGenista quadriflora on rats pawedema induced by carrageenz
Groups of rats were prireated with vehicle (T: control group received%.8f NaCl, n=8), Asp100: received aspirin (100 ngy/k=8), G10C
and G200: rats treated with butanol plant extract (100 and 200mg/ kg respebtive=8). All animals were admirtered 30 min prior to
injection of carrageenan. Each value representstiean +S.D. Asterisks denote statistical sigaific'P<0.01, and ** P<0.001, in relation to
control group.Student’s t-test.
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Fig.2. Effect of n-butanol extract of Genista quadriflora on carrageeninduced rat paws edem
(Edema %)Asp100: received aspirin (100 mg/kg), G100; Gzn-butanol extract rats treated (100 mg/ kg; 200 ngtéspectively)
n=8. Each value represents the mean +S.D.

A significant decreas¢p < 0.05) in the concentration of DPPH radicals was exhibibgdall the extracts ar
standards. The reference compound used in thigstestcorbic acid. The scavenging effect of themasnon the
DPPH radical decreased in tleeder of ascorbic acid > ethyl acetate extra n-butanol extract, and was
concentration-dependent. Thes¢Gralue of ascorbic acid, ethyl acetate extract andutanolic extract, were:
5.18+0.12pg/ml, 64.96+0.08g/ml and 17.90+0.21 pg/ml respectively.

Total phenolic content

The total phenolic content @enista quadriflor. was determined using the Fol@iecalteu's phenol reag¢ (Fig.5).
The total phenolic content was found higher in ethybtate extract compared n-butanol extract :254+0.18;
245x0.16ug gallic acid equivalentsng plant extract respectively.

Scholar Research Library



N. Boubekri et al Der Pharmacia Lettre, 2014, 6 (1):1-7

~
o
J

—&o—cthyl acetate extract
=—n-butanol extract

N
o

inhibition , 1%
N w
o o

(=Y
o

o

0 100 00 300 00 500 600
Czoncentratlon (ug/mﬁ

Fig.3. Inhibition of FeSO, induced lipid peroxidation of egg vitellose by etyl acetate andn-butanol extract

from Genista quadriflora.
Values are expressed as mean of triplicates + StmhBeviation (S.D).
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Fig. 4. Free radical scavenging capacity of ethylcatate andn-butanol extract from Genista quadriflora on

DPPH (1,1-diphenyl-2-picrylhydrazyl).

Values are expressed as mean of triplicates + StahBeviation (S.D)

The anti-inflammatory effect af-butanol extract oGenista quadrifloravas evaluated in carrageenan-induced paw
edema. Carrageenan paw edema is a test widelytosttermine anti-inflammatory activity as it invek several
mediators. The development of edema induced bygaenan is a three-phase event: the early phasdir&h9o0
min.) involves the release of histamine and seintdhe second phase (90-150 min.) is mediatediibiy land the
third phase (after 180 min) is mediated by prostadin [3, 23, 24]. In the present work, previoual dreatment with
n-butanolextract ofGenista quadriflorashowed a significant inhibitory activity at tharthphase (after 3 h) of the
edema development [3]. This evidence allowed usuggest that anti-inflammatory actions of this astrare

related to the inhibition of one or more intrackllusignaling pathways involved in the effects @veral
inflammatory mediators [19].

The inflammation induced by carrageenan involvdsroigration, plasma exudation and production ofdmtors,
such as nitric oxide, prostaglandin E2, interleulir)-I, IL-6, and tumor necrosis factor (TNF)o-[25, 26]. These
mediators are able to recruit leukocytes, sucheagrophils, in several experimental models. Theaioled results
suggest that the extract possibly acts by inhigitime release and/or action of prostaglandin E2EBGince the
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extract showed a significant inhibitory activity tte third phase of the edema development. Baseithenvell-
known involvement of free radicals in inflammatgrgocesses it seems that at least a part of atairimfiatory
effects ofn-butanol extract may be attributed to its antiorideonstituents [27].

256 -
254 -
252
250 -
248 -

246 -

244 -

242

ug gallic acid equivalents/mg plant extract

240 . .
ethyl acetate extract n-butanol extract

Fig. 5. The total phenolic content of ethyl acetatand n-butanol extracts from Genista quadriflora.
Results represent means of triplicates of diffecemicentrations analyzed

The initiation of lipid peroxidation is mostly céd out by free radicals, such as superoxide, hydmadicals, etc.,
and other reactive oxygen species. Lipid peroxisatauses cellular injury by inactivation of thezgmes and
receptors in membrane and depolymerization of DNM#Ras well as protein cross-linking and fragmeiatati20].
The inhibition of lipid peroxidation was assayedrhgasuring the amount of malondialdehyde (MDA). Témults
showed that extract inhibited MDA formation andibition could be caused by absence of ferryl-peyfezomplex
or by scavenging théOH or the superoxide radicals or by changing th&/F€* or by reducing the rate of
conversion from ferrous to ferric or by chelatihg iron itself [28, 29].

The model of scavenging DPPH radical is a widebdusiethod to evaluate the free radical scavengitigities of
antioxidants. In the DPPH assay, the antioxidargsable to reduce the stable DPPH radical (putgléhe non-
radical form DPPH-H (yellow). The DPPH scavengirggi\aties of antioxidants are attributed to theirdnogen
donating abilities [30]. The experimental resulie\s that ethyl acetate extract amtbutanol extract had antioxidant
activity in vitro.

The results of total phenolic content ®€nista quadriflorasuggested that the antioxidant activity were duth&o
presence of phenolic compounds. The same relafjpngas also observed between phenolics and antiokid
activity in rosehip extracts [31, 32].

Phenols are very important plant constituents beeai their scavenging ability due to their hydrogsoups. The
phenolic compounds may contribute directly to atitiative activity. It is known that polyphenolic mpounds
have inhibitory effects on mutagenesis and car@negis in humans when ingested up to 1 g daily faadiet rich
in fruits and vegetables. Phenolic compounds frtamtp are known to be good natural antioxidant® ifiterests of
phenolics are increasing in the food industry beeahey retard oxidative degradation of lipids #reteby improve
the quality and nutritional value of food [31].

CONCLUSION
In the present study, both vitro antioxidant activities anih vivo anti-inflammatory activity ofenista quadriflora

extract have been investigated. The results ingictitat then-buthanol extract oGenista quadriflorahas an anti-
inflammatory activity in the carrageenan-induceddhpaw edema model. Also, different extracts (ettogtate and
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n-butanol) exhibited remarkable antioxidant activitm the DPPH radical scavenging and inhibition ipfdl
peroxidation activity. The high levels of antioxidactivity were due to the presence of phenolimpounds.
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