Available online & www.scholarsresearchlibrary.com

\\a(mac,é
Scholars Research Library Qq& *“'b“‘é
Scholars Research . * t@# (E
Der Pharmacia Lettre, 2016, 8 (13):80-88 . Vq v 2
(http://scholarsresearchlibrary.com/archive.html) A
Library

ISSN 0975-5071
USA CODEN: DPLEB4

Anti-inflammatory and antioxidant properties of Alg erian Santolina
chamaecyparissus

Dalila Messaoudt, Hamama Bouriché*, Seoussen Kadg Nassima Kernout and
Abderrahmane Senator!

! Laboratory of Applied Biochemistry, Faculty of N@uSciences and Life, University Ferhat
Abass Setif 1, Sétif, Algeria.

ABSTRACT

The present study aimed to investigate the arlisimhatory and the antioxidant properties of Algeri@antolina
chamaecyparissus (S. chamaecyparissus) ethanol)(8QE aqueous (SCA) extracts. The local treatmérdan
mice by 2 mg S.chamaecyparissus decreased significg < 0.001) the croton oil-induced ear edenide
inhibition exerted by SCA (31%) was less than twtrted by SCE (41%). Furthermore, S.chamaecypariss
extracts inhibited significantly (P < 0.001) theetic acid-induced abdominal constrictions in mié¢.400 mg/kg,
SCE was more potent (38.05%) than SCA (34.86%).t/Ha¢ment with 1 mg/pouch of SCE and SCA reduced
significantly (P < 0.001) the number of migratedifecytes to 5.12 +0.48 x f@ells/mL and 5.60 +0.56 x 0
cells/mL of exudates, respectively, compared tocti@rol group. On the other hand, SCE and SCA sllow
significant DPPH scavenging activity. The best scavenging activiag exerted by SCA with 4= 35.27 £ 3.24
png/mL flowed by SCE with 4¢= 41.06 £ 0.94 pug/mL. Moreover, both extracts wakde to chelate ferrous ions.
However, SCA was more potent in chelating ferrams i(IG, = 73.51 £+ 2.94ug/mL) than SCE (507.43 +12.44
png/mL). The reducing power exerted by SCE was gitmo(iCso = 49.12 ug/mL) than that of SCA g 57.03
png/mL). Taken together, S. chamaecyparissus esteadtibit antioxidant and anti-inflammatory actieg. So, this
plant could be exploited as a potential source afural compounds to treat inflammatory and oxidatistress
disorders.

Keywords: anti-inflammatory activity, antioxidant activitgantolina chamaecyparissysolyphenols, flavonoids.

INTRODUCTION

Steroidal and non-steroidal anti-inflammatory dri@ge known to treat inflammation and pain. Howebgir
prolonged use often leads to serious side-effeatsh sas gastrointestinal tract dyspepsia, pepti@raton,
hemorrhage and perforation, leading to death inespatients [1]. On the other hand, synthetic aidi&ts such as
butylated hydroxyanisol and butylated hydroxytoklecommonly used, are very effective, but they migé
mutagenic [2] carcinogenic [3] and even toxic [Bherefore, the development and the utilizationaifésand more
effective anti-inflammatory and antioxidants froratural origin, which have a higher bioavailabilpd higher
protective efficacy than synthetic ones, are ddsiMedicinal plants may offer an alternative soufmethe anti-
inflammatory and antioxidant drugs with significaetfect against several pathologies [&enerally, natural
antioxidants from the plant kingdom have been idient as major health beneficial compounds, and ioedl
plants are considered as natural sources for alieen medicines. Usually, phytochemicals possessngt
antioxidant ability as well as anti-inflammatorytiaa, which are also the basis of other bioactdgtand health
benefits. In fact, various bioactive compounds figdants were discovered as a new medicinal drug [6]
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Santolina chamaecyparissusis an aromatic plant belongs to Asteraceae fgmildespread in the Mediterranean
region. The aerial part of this plant is used itk fmedicine for their analgesic, anti-inflammatomtiseptic,
antispasmodic, bactericidal, digestive, and vulnegoperties [7, 8]. The essential oil of this mlas used in
perfumery and cosmetics. Phytochemical studies .ofctfamaecyparissuyielding a number of secondary
metabolites such as essential oils [9], flavondi3] and coumarins [11]. However, few studies onldmical
activities ofS. chamaecyparissumve been reported [12-14]. Therefore, the cusamty was designed to evaluate
the anti-inflammatory and antioxidant activities affjueous and ethanol extract of the aerial pathisfplant by
usingin vitro andin vivo tests.

MATERIALS AND METHODS

Chemicals

Croton oil, Lambda-carrageenan, indomethacin, féne [3-(2-pyridyl)-5, 6-bis (4-phenylsulfonicacid)2,4-

triazine)], iron(ll) chloride (Fe@G), iron(lll) chloride (FeC)), trichloroacetic acid (TCA), butylated hydroxytehe

(BHT), potassium ferricyanide [K3Fe(CN)6 ], ethysliamine tetra acetic acid (EDTA) were purchasedanfr
Sigma (Germany). 1,1-diphenyl-2- picrylhydrazyl () was purchased from Fluka (Germany). All otleagents
were from Sigma and Fluka (Germany) and were offyéinal grade.

Plant material

The aerial part 06. chamaecyparissweas harvested during the flowering season in ma012, from Hammam
Essoukhna, Sétif, region in eastern of Algeria. Phent was identified, authenticated taxonomicddly Pr. H.
Laouer (Laboratory of Botany, University of Setif Algeria) and a voucher specimen (No. S.c. 2009va%
preserved at the local Herbarium of Botany, Depaninof Botany, University of Sétif for future reéerce. The
plant was air dried at room temperature and thénaed to powder.

Animals

Swiss Albino mice weighing 20-25g of either sex evabtained from Pasteur Institute of Algiers, AlgerAll
animals were kept to acclimatize under the laboyatonditions for one week and were provided witdndard
rodent diet and watead libitum Aanimals were randomly selected for different emental groups (6
animal/group) and fasted overnight prior the expents. All procedures were performed in accordanith
european Union Guidelines for Animals Experimeota(i2007/526 /EC).

Preparation of S. chamaecyparissusxtracts

S. chamaecypariss@ueous extract (SCA) was prepared accordingetdréditional method. Briefly, 100 g of the
powdered aerial part of the plant was boiled indf distilled water for 20 min. After filtrationhe filtrate collected
was centrifugated at 3000 rpm for 10 min. The alatdisupernatant was lyophilized to give a pale hrpawder
(vield: 15.77%).

S. chamaecyparissuethanol extract (SCE) was prepared by maceratid®® g of the powdered aerial part of the
plant with 80% ethanol at room temperature for 24igler continuous shaking. After filtration, théirfite was
concentrated under reduced pressure at 40°C. Bidusewas lyophilized using a lyophilizator (PHYVeRrisa) to
give a bright brown powder (yield: 15.07%). Extsaatere stored at -32 °C until use.

Croton oil-induced ear edema

Croton-oil induced ear edema was performed accgrdin Mangaet al. [15] to evaluate the effect o8%.
chamaecyparissusxtracts on acute inflammation. Cutaneous inflattonavas induced in the inner surface of the
right ear of mice (6 mice/group) by applicationl&f ul of acetone containing 80 ug of croton oilretant. Treated
animals received topically 2 mg/ear 8f chamaecyparissusxtracts or0.5 mg/ear of indomethacin, used as
reference drug. The thickness of ears was meahefmle and 4 h after induction of inflammation gsi dial
calliper. The edema was expressed as an incredise @ar thickness due to croton oil application.

Analgesic activity (writhing test)

Analgesic activity ofS. chamaecyparissusas tested according to Delposgeal. [16]. One hour after receiving
orally 200 or 400 mg/kg o8. chamaecyparissiethanol and aqueous extracts and indomethacirmd/®g) as

reference, mice were intra-peritoneal injected Wit% of acetic acid (10 mL/kg body weight). Imnedly after

the acetic acid injection, the number of abdomimathes of each mouse was counted for 30 min. Tdregntage
inhibition was calculated using the following fortau

Wc-W
% inhibition = (Wﬂ %100
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Where Wec is the number of writhes in control mice &/'s is number of writhes in mice treated by sashples.

Air pouch

The air pouches were raised on the dorsum by sabeatss injection of 3 mL of sterile air, as pregigulescribed
by Colville-Nash and Lawrence [17]. After 4 dayse pouches were re-inflated with 1,5 mL of steaile On the
day, mice were injected with 1 mL of extract (1 pwich), indomethacin (0.1 mg/pouch) or sterilengalolution
(control) into the pouch 1 h prior to the injection0.1 mL carrageenan (1%) under light chlorof@mesthesia. The
control group received only 0.1 mL of carrageenaspension. Four hours after the treatment, the miese
sacrificed by cervical dislocation. The pouchesenfushed by 1 mL of PBS, pH=7.4, and vigorouslysazage for
30 sec. The pouches were opened with a small amcesnd the exudates were collected. The leukodytde fluid
were counted using hemocytometer coulter (MINDRAMt&Hematology Analyser).

DPPH free radical scavenging assay

DPPH free radical scavenging activity was deterahiaecording to Quet al. [18] with some modifications. An
aliquot of 1 mL at different concentrations (5-50§/mL) of SCA, SCE or BHT was mixed with 1 mL of BH
(0.1 mM). The mixture was shaken vigorously andhtimeubated at room temperature for 30 min in thgkkdThe
absorbance was measured at 517 nm against the fiolep&red with methanol. The DPP$tavenging activity was
calculated using the following formula:

. - Ac-As
Scavenging activity (%) éT) x100

Where Ac is the absorbance of control, and As & ahsorbance of the samples. The concentratiomraples
required to reduce 50% of the initial DPPH radi¢éBs,) was calculated from linear regression analysis.

Ferrous ions chelating activity

The chelating of ferrous ions by the ethanol andeaqs extracts of. chamaecyparissusas estimated by the
method of Leet al. [19]. Briefly, the extracts samples (25 - 1500mlg) were added to 50 ul of FeQ0.6 mM).
The reaction was initiated by the addition of 5®fiferrozine (5 mM), and the mixture was shakegowbusly and

left standing at room temperature for 10 min. Thbsoabance of the solution was then measured
spectrophotometrically at 562 nm against a contitiiout extract. EDTA was used as a reference hadhelating
activity was then calculated as follows:

, . Ac-As
Chelating act|V|ty(%):< A

)XlOO

Where Ac is the absorbance of the control and Aghésabsorbance the sample. The concentration roplsa
required to reach 50% of the chelating activitys()@vas calculated from linear regression analysis.

Reducing power activity

Reducing power 086. chamaecyparissigthanol and aqueous extracts was determined aongdal Bougatekt al.
[20]. In this experiment, all chemical and plantregt were prepared in 0.2 M phosphate buffer (p8). 6\ volume
of 625 ul SCE and SCA, at different concentrati(@®200 pug/mL) was mixed with 625 ul of 1%HFeCN;. The
mixture was then incubated at 50°C for 20 min, tedreaction was terminated by the addition of g26f 10%
TCA. The reaction medium was centrifugated for 1ii at 2500 rpm. An aliquot of 625 pl of the sup¢amh was
mixed with 625 pl of distilled water and 125 pIrgCk (0.1%). The absorbance was measured at 700 nm.vig$T
used as a standard antioxidant. Higher absorbaddeates higher reducing power.

Statistical analysis

Results are expressed as mean + SEM. Differentesée the control and the treatments in these erpats were
tested for significance using one way ANOVA follavey Tukey’s multiple comparison tests. The differes were
considered statistically significantRt< 0.05.

RESULTS

Effect of S. chamaecyparissusxtracts on croton oil-induced ear edema

Four hours after the topical application of thétamt agent, the mice in the control group devetbpa edema at
their right ears with a thickness of 137 + 13 prheTocal treatment of mice by 2 mg of ethanol ettiaf S.
chamaecyparissugecreased significantly (p < 0.001) the edema @atpto the control group mice. The inhibition
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exerted by SCA 31% was less than that exerted by 811%). Effect of both extracts was less than thfat
indomethacin 81% (Figure 1).
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Figure 1. Effect of aqueous (SCA), ethanol (SCE) #acts of S. chamaecyparissuand indomethacin (Ind) on croton oil induced-ear
edema in mice. Mice were treated with 2 mg/ear otlganol extract (SCE), aqueous extract (SCA) or 0.Bhg/ear of indomethacin (Ind).
Control group received saline solution only. Edemés expressed as mean thickness of ears before ant 4fter croton oil application.

Values are expressed as mean = SEM (n = 6). 1:< 0.01, ***: p < 0.001compared to the control.

Effect of S. chamaecyparissusxtracts on acetic acid-induced writhing

Both extracts ofs.chamaecyparisstsduced a significantq < 0.001) inhibition of acetic acid-induced abdoatin
constrictions in mice. At 400 mg /kg, ethanol egtravas more potent than aqueous extract and indwciet (10
mg/kg), used as reference (Table 1).

Table 1. Effect of ethanol (SCE), aqueous (SCA) eztts of S. chamaecyparissusnd indomethacin (Ind) on
acetic acid-induced writhing in mice.

Group Number of writhing Inhibition (%)
Control 82.13+2.82 /
Ind 10 mg/kg 58.80 + 4.91 *** 28.40 £ 5.98 ***

SCA 200 mg/kg
SCA 400 mg/kg
SCE 200 mg/kg
SCE 400 mg/kg

67.00 £5.44 *
53.50 + 2.75 ***
61.11 +3.34 **
50.88 + 2.98 ***

18.42 +5.23*

34.86 + 3.34 ***
25.59 + 4.07 ***
38.05 + 3.63 ***

Data are expressed as mean + SEM (n = 6). *P < 0*0B <0.01, *** P < 0.001 compared to the control.

Effect of S. chamaecyparissusxtracts on air pouch

After 4 h of the injection of 0.1 mL of carrageenarice of the control group (untreated) developeihflammation

characterized with infiltration of 8.84 + 0.54 x °ll@ukocytes/mL into air pouch exudate. Treatmenthwit
mg/pouch of ethanol extract and aqueous extractS. athamaecyparissugduced significantlyR < 0.001) the
number of infiltrating leukocytes to 5.12 + 0.481%° cells/mL and 5.60 + 0.56 x i@ells/mL of exudates,
respectively. These values correspond to 42.08%38&6i7% of inhibition, respectively compared to trantrol

group. The Inhibition value of ethanol extract waese to that obtained with 0.1 mg/pouch of inddmaein

(46.45%) (Figure 2).
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Figure 2. Effect of aqueous extract (SCA) and ethan extract (SCE) ofS. chamaecyparissud mg/pouch) on leukocyte migrated into air
pouch exudate. The pouch inflammation was inducedyb0.1 mL of carrageenan (1%). One hour before thenduction of inflammation,
mice were treated by 1mg/pouch of the extract or @.mg/pouch of indomethacin (Ind). Values are mean $EM (n = 6). *** P <0.001

compared to the control (without treatment).

DPPH free radical scavenging activity
At 80 pg/mL, SCE and SCA extracts showed a siggnitidree radical scavenging activity with 85.71% &9.95%,
respectively (Figure 3). The best free radical soging activity was exerted by SCA withsiC 35.27 = 3.24

pa/mL flowed by SCE with 165-41.06 * 0.94 pg/mL. These values are better thandbtained with BHT (163 =
61.69 + 5.02 pg/mL), used as standard antioxidant.

—4= BHT
100 - == SCA
=¥= SCE

Scavenging activity (%o)

0 1 I 1
0 100 200 300 400 500
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Figure 3. DPPH scavenging activity of agueous (SCAnd ethanol (SCE) extracts o5. chamaecyparissusnd
butylated hydroxytoluene BHT). Values are means + SD (n=3).

Ferrous ions chelating activity
Both extracts o5. chamaecyparissishowedconcentration-dependentetal ion chelating activity. However, SCA

was more potent in chelatirfgrrous ions (1Gy = 73.51 + 2.94ug/mL) than SCE (507.43 + 12.44 pg/mL). The
EDTA used as a reference exhibited a potent chelattivity with an 1G, value of 5.97 pg/mL (Figure 4).
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Reducing power activity

Figure 5 showed that the reducing power exertechdtyp extracts ofS. chamaecyparissusas concentration
dependent manner. Ethanol extract exhibited trengér reducing power (K= 49.12 pg/mL) than the aqueous
extract (IGy= 57.03 pg/mL). However, BHT used as referencelstdd a potent reducing power withsj@alue of
16.10 pg/mL.
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Figure 4. Ferrous iron chelating activity of aqueos (SCA), ethanol (SCE) extracts 06. chamaecyparissuand EDTA.
Values are mean £ SD (n = 3).
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Figure 5. Reducing power of aqueous (SCA) and ethalic (SCE) extracts ofS. chamaecyparissusnd BHT. Values are mean + SD (n=3).
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DISCUSSION

Despite the progress that has occurred in the dprent of therapy, there is still a need of effectand potent
antioxidant, anti-inflammatory and analgesic drugghis regard, it has been widely shown that malapt-derived
substances play a relevant role in the processwldpment of new drugs to treat complaints relatid pain [21].
In the present study, the anti-inflammatory andahgoxidant properties &. chamaecyparissugere evaluated.
The overall results showed th& chamaecyparissusthanol and aqueous extracts exerted a signifiaatit
inflammatory activity in different models of inflamation used in this study. In croton oil-induced edema in
mice, edema events are triggered by protein kiGafeKC), which leads to PLAactivation and then the release of
a variety of bioactive eicosanoids, which are icgtied in the development of inflammatory eventd.[€2oton oil
contains 12-o-tetracanoilphorbol-13-acetate (TPAJ ather phorbol esters as main irritant agentss @gent is
able to activate PKC, which in turn activates othazymatic cascades such as cyclooxygenase 2 duodilite
nitric oxide synthase [23]. This cascade of evestimulates vascular permeability, vasodilation, kieayte
migration, histamine and serotonin release andvateti synthesis of eicosanoids by cyclooxygenase &nd
lipoxygenase enzymes [22]. Moreover, Protein kin@spromotes various immune mediators that increask
maintain the inflammatory response [24]. Local peatment of ear mice witB. chamaecyparisswethanol and
agueous extracts decreased significantly the edemaared to the control group of mice. The inhiitexerted by
the ethanol extract was better than that exertettidyaqueous extract, while the effect of bothaots was less than
that of the standard anti-inflammatory drug (inddimaein). Indomethacin inhibits cyclooxygenase 1 &hd
therefore the edema formation and the productich@®pro-inflammatory mediators such as T&NFL-6 and PGE
[25]. The activity observed with the two studiedraxgts is probably due to the presence of actibstsmces, which
can cross the skin barrier and exerted their afiasnmatory effect [15]. Flavonoids and polyphenate likely
candidate for this effect [26, 27].

According to our findings, both extracts ®f chamaecyparissesn be considered to be safe and nontoxic. Ssethe
extracts were administered orally to mice, in oreconfirm the peripheral mechanism of action asthblish any
possible central involvement by checking their gesic activity. Acetic acid has been reported &mse
hyperalgesia by liberating endogenous substanadsasiprostaglandins, leukotrienes, histamine amdgs which
have been implicated in the mediation of pain paiioe [28]. Both extracts of.chamaecyparissusxtracts
exhibited a significant analgesic effect as showrthe inhibition of acetic acid induced writhing imice. At 400
mg/kg, ethanol extract was more potent than aquertriact and indomethacin, used as reference. fiffibiiion of
acetic acid-induced abdominal constrictions in mige S chamaecyparissusuggest a peripherally mediated
analgesic activity based on the association ofitbdel with stimulation of peripheral receptors, asally the local
peritoneal receptors at the surface of cells linhregperitoneal cavity [29, 30].

In order to assess the efficacy ®f chamaecyparissiethanol and aqueous extracts against prolifergthase of
inflammation, carrageenan-induced air-pouch wasezhput. In this acute inflammatory model, thelipeoation of
macrophages, neutrophils, and fibroplasts are deces of inflammation [31]. The results of thisdst revealed
that the treatment with 1 mg/pouch of ethanol ettand aqueous extracts 8f chamaecyparissugduced
significantly (° < 0.001) the number of infiltrating leukocytesadrthe air pouch cavity. The Inhibition value of
ethanol extract was close to that obtained withrigIpouch of indomethacin. This result indicatest the studied
extracts may alter the action of endogenous fathaisare involved in the migration of neutrophiit inflated site.
Moreover, the observed anti-inflammatory effectSothamaecyparissiextracts may be due also to the presence
of antioxidant compounds. In fact, reactive oxygpecies generated during inflammation by phagoagits and
during the metabolism of arachidonic acid can atévthe phospholipase,Avhich release more arachidonic acid
from phospholipids membrane that subsequently foam&d into pro-inflammatory mediators [32]. Antidants
can reduce inflammation via the inhibition of prdlammatory mediators, as well as the increasehef @nti-
inflammatory mediator production [33, 34]. This gegtion is supported by the obtained antioxidasilts. Indeed,
both extracts of extracts &. chamaecyparissuexhibited a significant anti-radical, iron chetatiand reducing
activities.

The scavenging effect of antioxidants on DPPH @d&thought to be due to their hydrogen donaéibiljty [18].

At 80 pg/mL, the two extracts &. chamaecyparisswexhibited a very significant free radical scaveggactivity
with 85.71% and 89.95%, respectively. This scavemgiffect is better than that obtained with BHTedisas
standard antioxidant. This antiradical activity $f chamaecyparissusxtracts is probably due to polyphenols
components known for their antioxidant activity [356]. In fact, there is a close relationship arabifive
correlation between the phenolic content and aitt@x activity [37]. The antioxidant activity of pholic
compounds is mainly due to their redox propertigsich can play an important role in absorbing aedtralizing
free radicals by their hydrogen donating abilitg][3
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Ferrous ions (F&) are able to generate free radicals from peroxijeBenton reaction and may be involved in the
progression of related diseases. Thus, antioxidzapiable of chelating Eewill minimize the ion’s concentration
and inhibit its capacity to catalyze free radiaainfiation, resulting in protection against oxidattdemages [39]. In
this study, the chelating of ferrous ions ®ychamaecypariss@xtracts was estimated. Ferrozine can quantitgtive
form complexes with F&. In the presence of other chelating agents, theptex formation is disrupted and the red
color of the complex is decreased. Measuremerteofdte of the color reduction therefore allowsneation of the
chelating activity of the coexisting chelators [48pth extracts ofs. chamaecyparissiexhibited a considerable
Fe?*-chelating activity at the tested concentratiorgemHowever, Schamaecyparissuaqueous extrastas more
potent in chelatindgerrous ions thars. chamaecyparissusthanol extract. This result indicates that theeags
constituents are more able to inhibit the formatidrferrous complex with the reagent ferrozine, grgiing the
chelating activity of these extract and the capmwir¢he ferrous ions before ferrozine. It has begported that
chelating agents are effective as secondary adtoxs as they reduce the redox potential, therthjliging the
oxidized form of the metal ions [41]. The standattelator EDTA exhibited a potent chelating activifiyhis
secondary antioxidant activity prevent the generatif OH radicals via the Fenton reaction. Metakiare largely
sequestereih vivo but high ferrous ion chelating ability would prev@ompounds from aggravating certain metal
overload diseases [42].

The reduction of ferrous ion (F2 to ferric ion (F&") is measured by the strength of the green-bluer aflsolution
which absorbs at 700 nm. Ethanol extract exhib#iednger reducing power than the aqueous extramiveider,
BHT used as reference exhibited the strongest nedymwer. The capacity of reducing observed ingkigacts is
due to the presence of reductones and may seraa aslicator of its potent antioxidant activity. & Antioxidant
effect of reductones is based on the destructioheffree radical chain by donating a hydrogen af88j.

Polyphenols which may act in a similar way as réolues react with free radicals to turns them intrarstable
products and abort free radical chain reactiong [43

CONCLUSION

Results of this study showed th&&ntolinachamaecyparissugxtracts exhibit a good anti-inflammatory and
antioxidant activities. These properties suppoet ilse of this plant to treat inflammatory disordemnsl oxidative-
stress related diseases.
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