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ABSTRACT

The aim of this study was to evaluate the effe@amitolina chamaecyparissus ethanol (SCE) and aguésCA)
extracts against paracetamol-induced liver damagenale rats. In this study, SCA and SCE (30, 15806r mg/kg
body weight) was administered daily for 7 daysxpegimental animals. Liver injury was induced cheatly, by
paracetamol administration (3 g/kg b.w.). The hepabtective activity was assessed using biochenpiaedmeters
like alanine aminotransferase (ALT), aspartate astiansferase (AST) and alkaline phosphatase (ALR) a
histopathological study. Furthermore, polyphenatsl dlavonoids content was determined by colorimetrethods.
Obtained results demonstrated that the treatmettt ®CA and SCE significantly (P<0.01) preventednuically
induced increase in serum levels of hepatic enzymesinhibitory effect was close to that of silyilméd.00 mg/kg,
used as standard. Histopathological examinatiormgttbthat SCE and SCA protected against hepatoogticosis.
Phytochemical analysis revealed that SCE and SGAri@h in polyphenols and flavonoids. The presdntlys
revealed that S. chamaecyparissus exhibits hepategiive activity and it can constitute a promisingtural
source to develop novel therapeutic drugs for irepliver disorders.
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INTRODUCTION

Liver damage is always associated with cellulaross, increase serum levels of many biochemicakena like
serum glutamic-oxaloacetic transaminase, serunaugiigt pyruvic transaminase, triglycerides, cholestéailirubin,
alkaline phosphatase [1].

Paracetamol (acetaminophen) is one of the mostiyided drugs, due to its analgesic and antipypetiperties. It
is converted by cytochrome P-450 to a high reaatietabolite, N-acetyl-p-benzoquinone imine (NAP@Bich is

responsible for paracetamol-induced hepatotoxiditgtoxification of NAPQI occurs through its binding the

sulfhydryl group of glutathione (GSH) to form paesamol-GSH, which is ultimately excreted in thenerias
cysteine and mercapturic acid conjugates (acetgphiro-cys)[2]. At therapeutic doses, paracetamobisidered a
safe drug. However, it can cause hepatic necrosphrotoxicity, oxidation of proteins, lipid perdsition,

mitochondrial dysfunction and centrilobular necsoand even death in humans and experimental aniwizs

taken in overdose [3].

Hepatic cells are involved in a variety of metab@vents; therefore the establishment of livergmidte/therapeutic

agents is of paramount importance in the protedtiom liver damage. Recently, natural remedies ftoaditional
plants are seen as effective and safe alternategnents for hepatotoxicity. Several studies Hsaen reported the
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hepatoprotective effect of medicinal plants agatfeshage induced by paracetamol. This hepatopreteeffect is
assigned to the content of medicinal plants in plognols and flavonoids [2,4].

Santolina chamaecyparissus (S. chamaecyparissiisbelongs to Asteraceae family is an aromatic plamall
evergreen shrub growing to 50 cm tall and boardiegpread in the Mediterranean region. Most commahky
flowers and leaves are made as a decoction andtaigegbel intestinal parasites. Aerial partSofchamaecyparissus
has antioxidant and anti inflammatory propertiek [Howers are also used for their analgesic, pagmodic,
bactericidal and digestive and vulnerary propert&g]. In herbal medicine, £hamaecyparissuis used to treat
different types of dermatitis [6]. The essentidlfodm the aerial parts of this plant has antifungi@perties and is
used in perfumery and cosmetics. Phytochemicaliegudf S.chamaecyparissugielding a number of secondary
metabolites such as essential oils [8], flavond8]sand coumarins [10]. A single article that texhtthis subject
briefly [11]. Therefore the purpose of our work wasevaluate in more detail the effectiveness afeagys and
ethanol extracts of the aerial part of Algerfanchamaecypariss@as a hepatoprotector in experimental liver damage
induced by paracetamol in rats.

MATERIALS AND METHODS
Chemicals
Galllic acid, quercetin, folin Ciocalteu reagentiision carbonate (N&0s), were purchased from Sigma (Germany).
Paracetamol (PCM) was purchased from Sigma-Ald@oh (St. Louis, MO, USA). The alanine aminotrana$er
(ALT), alkaline phosphatase (ALP), aspartate amartferase (AST) were purchased from Roche (Frarddk)
other chemicals are from Sigma and were of anaytjcade.

Plant material

Santolina chamaecyparissugas harvested during the flowering season in mig-\N28912, from Hammam
Essoukhna, Sétif region in east of Algeria. Thenplaas identified, authenticated taxonomically by . Laouer
(Laboratory of Botany, University of Setif 1, Algay and a voucher specimen (No. S.c. 2009-1) wasepved in
the local Herbarium of Botany, Department of Botadpiversity of Sétif for future reference. The iakpart was
air dried at room temperature and then reducedvapr.

Extraction

Santolina chamaecyparissethanol and aqueous extract (SCE, SCA) was preaearding to Messaoudi et al
[5]. Briefly, Santolina chamaecyparissiethanol extract (SCE) was prepared by maceratiod0ff g of the
powdered aerial part of the plant with 80% ethaool24h, under continuous shaking at room tempesatéfter
filtration, the filtrate was concentrated underueed pressure at 40°C and the residue was lyoptlilia give a
bright brown powder (yield: 15.07%).

Santolina chamaecyparissagueous extract (SCA) was prepared accordingetdérdiaitional method. Briefly, 100g
of powder of the aerial part of the plant is boiied. L of distilled water (1/10: W/V) for 20 mifter filtration, the
filtrate collected undergoes centrifugation (30pény for 10 min. The supernatant obtained was ho#d to give
a pale brown powder (yield: 15.77%). Extracts wasesl at -32 °C until use.

Animals

Adult male Wistar albinos rats weighing 150-180 grevused. Ethical approval has been obtained fhenfhimal
Ethics Committee, Universiti Putra Malaysia (refexe number UPM/FPSK/PADS/BR-UUH/00382). Rats were
maintained under standard environmental conditemd were fed with standard diet and had free aciessp
water.

Estimation of total phenolic and flavonoid content

Total phenolic content of SCA and SCE was deterchinging the Folin Ciocalteu assay [12]. Sample® )

were introduced in test tubes followed by 5{0of Folin-Ciocalteu reagent 10%. After 4 min, 4Q0of 7.5%
NaCO; was added. The mixture was shaken for 2 h at neonperature and the absorbance was measured at 765
nm. Gallic acid was used as a standard. The comtimt of total phenolic compounds in SCE was deteed as
microgram of gallic acid equivalent per mg of extreug GAE/mg extract).

The total flavonoid content was determined by then@ium chloride (AIC}) method [13], using quercetin as
standard. The sample solution (1 mL) was mixed WitmL of 2% AICL. After 10 min of incubation at room
temperature, the absorbance was measured at 430 atal. flavonoid content was expressed as microgodm
quercetin equivalent per mg of extragt)(QE/mg).
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Acute toxicity

The acute oral toxicity study oB. chamaecyparissusxtract was carried out using the method of Patrick
Iwuanyanwuet al[14] to evaluate any possible toxic effects. A #indose of aqueous or ethanol extract (2000
mg/Kg) was orally administered. The behavior changexic symptoms and deaths were observed foafleh oral
intake of the extract and then further observatias conducted for 14 consecutive days.

Determination of serum ALT, AST, ALP and total bilirubin

Hepatoprotective effects &. chamaecyparissiextracts were evaluated according to Kamisaal[15]. Briefly,
rats were divided into 9 groups of six rats eachinfals in group 1 (control) were administered ataly water (10
mL/kg, p.o.) throughout the duration of the expenith Those in group 2 (paracetamol treated) redeiap water
for 7 days followed by a single dose of 3 g/kg afgtetamol on day 7. The third group received 16kgp.o. of
silymarin, as a reference drug for seven days pograracetamol intoxication. Rats of groups 4né & received
respectively 30, 150 and 300 mg/kg daily of aquemdgact for 7 days. The groups 7, 8 and 9 receiesgectively
30, 150 and 300 mg/kg daily of ethanol extract d&so7 days. Three hours after the last treatmedtmL/kg of
paracetamol 3 g/kg was administered orally.

Blood samples collected in heparinized tubes frértha groups by cardiac puncture 24 h after adstiation of the
hepatotoxic agents. Plasma was separated by cgyatibn at 2500 rpm for 10 min; and then was usad f
determination of biochemical parameters to asdesdunctional state of the liver. Liver enzymes AIAST and
ALP were measured using the COBAS integra Auton@hiemical Analyser.

Tissue collection and histopathology

Livers were excised immediately after the animalsrew sacrificed and cleaned in normal saline. The
histopathological study was performed accordin@uauki and Suzuki [16]. In brief, each fresh tissaenple was
divided into pieces, and each piece was fixed % T@tural formalin during 48h. After fixation anéhd/dration
using a series of ethanol solutions, tissue spedmere embedded in paraffin, and from each blbgkn-thick
sections were cut and stained with hematoxylin @osin for the estimation of morphological chandegpatocyte
necrosis and steatosis. The slides were examingglaostographed under a Leica DM1000 Microscope Wwitita
DFC495 Digital Camera 3 and PC System with Leic&l9oftware (V 3.8).

Statistical analysis

Data are expressed as mean + SEM. Results werngzadaby one-way analysis of variance (ANOVA) folkeavby
Dunnett test for multiple comparisons using thesiri5.01 computer software (GraphPad, San Diego, )USA
Statistical differences were considered to be it atP<0.05.

RESULTS

Total phenolics and flavonoids content

Phytochemical screening indicated that SCE and &&#fact ofS.chamaecyparissusontained high amounts of
polyphenols (108.61 + 2.55, 86.14 + 2 39GAE/mg extract respectively) and flavonoids (23£9.59, 17.10 +
0.76 ugQE/mg extract respectively).

Acute toxicity

No toxic symptoms or mortality was observed aftesl @dministration of SCAand SCE at 2000 mg/kg body
weight. Treated animals did not display any drutatesl changes in behavior, breathing, skin effeaiater
consumption and impairment in food intake. Therefdhe extracts seem to be safe at a dose lex@0GF mg/kg
body weight.

Effect of S. chamaecyparissus extract on serum ALT, AST and ALP

The results of hepatoprotective effect of SCA afiE ®xtract on paracetamol intoxicated rats was shiaviable 1
and figure 1. Rats intoxicated with paracetamolwsw a significant increase in serum ALT, AST andPAL
compared to normal control animals, which reflegtihe liver injury. However, the treatment with 30 and 300
mg/kg body weight of SCA and SCE attenuated sigaifily the increase activity of ALT, AST and ALPngpared
with control group intoxicated by paracetamol, ®gjng the hepatoprotective potential of extraigure 1).
Inhibitory effect exerted by both extracts ®f chamaecyparissus ALT was very close to that of silymarin, used
as a standard hepatoprotective drug. It seemsthiatiose of 150 mg/kg was more potent on serum RWEl
(Figure 1A), serum AST level (Figure 1B) and serdib® level (Figure 1C).
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Table 1. Inhibition percentages exerted bys. chamaecyparissus aqueous extract (SCA) ands. chamaecyparissus ethanol extract (SCE) on
hepatic enzymes

ALT AST ALP
PCM (3g/kg) / / /
SCA 30 mgikg + PCM 70.45+9.03**  36.69 + 10.96 * 21.13 + 10.76 ns
SCA 150 mg/kg + PCM 83.55+2.18 % G778 £2.7%* 34.48 +5.91 **
SCA 300 mg/kg + PCM 79.99 +3.90 **  64.30 £+6.24* 24.82 +3,59 ns
SCE 30 mglkg + PCM 77.92+525%* 3417 +13.20 * 18.01 + 4.46 ns
SCE 150 mglkg + PCM 78.13+5.99** 6520 +510* 23.61+4.32ns
SCE 300 mg/kg + PCM 73.40+9.08** 57.81+9.85* 27.58+7.27*

Silymarin 100 mg/kg + PCM  74.28 + 3.68 ***  70.7%25 ***  26.62 + 6.38 *
Values are mean + SEM of (4-6) rats in each grduppmpared with paracetamol-induced liver toxicity”: P < 0.001, **: P <0.01, *: P <

0.05.
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Figure 1. Effect of aqueous and ethanol extract @antolina chamaecyparissus (SCA and SCE) on ALT, ASTand ALP in paracetamol-
induced liver toxicity in rats. Values are mean + §M of 6 rats in each group. # compared with the nanal control group, *** P < 0.001
compared with paracetamol (PCM) induced liver toxidty in control group

Histopathological effects ofS. chamaecyparissus extracts

The hepatoprotective effect of SCA and S@iserved in hepatic transaminase and ALP levelsoeafirmed by

histological study of the liver. Indeed, liversrats in normal group showed normal histologicalegypnce (Figure
2A), while paracetamol 3 g/kg induced histopath@aljchanges, which caused severe liver damageur@igB).

The most pronounced change was necrosis. Howelgto)dygical examination of the liver from groupsepeated
with 30, 150 and 300 mg/kg of SCA and SCE befoeeitiduction of hepatotoxicity reduced necrotic nadeed,
high reduction in perivascular necrotic areas waseoved. The above changes were also reduced livéhef rats

pre-treatment with 100 mg/kg of silymarin (Figur@-B.

DISCUSSION

Liver diseases in humans become one of the sehiealkh problems worldwide. There are few convemtiarugs
that can stimulate liver function and offer hepatiotection, but they are proved to be hepatotaxia particular
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dose. Natural treatments from medicinal plantscamsidered to be effective and safe for hepatoityxjt7]. The
current investigation was carried out to study hiepatoprotective activity of aqueous and ethantidaek of S.
chamaecyparissuserial part by using paracetamol-induced toxiqityats, as this experimental model are the most
widely used for assessing hepatoprotective actofifylant extracts.

At high doses, paracetamol is converted by the -dmatpbolizing enzymes to a toxic product, N-acetyl-
pbenzoquinone imine, which binds covalently toititeacellular protein (adducts) and then lead tpatie necrosis
centrolobular [18], disruption of calcium homeo&asnitochondrial dysfunction, and oxidative stresgl may
eventually lead to cellular damage and death [19,20

The significant increase in ALT, AST and ALP adii®s subsequent to paracetamol intoxication is @uan
increase in hepatic cell membrane fragility that fe enzyme release into circulation. These cytwmpla enzymes
are released into the circulation after the damagedttural integrity of the liver and the distunica caused in the
hepatocytes functions [21,22].

Figure 2. Photomicrographs of hematoxylin and eosistained histological sections (x 100) of normal gpacetamol (PCM), SCA, SCE and
silymarin treated rat liver. A: Normal control, B: PCM intoxicated rat liver, C: PCM intoxicated rat | iver treated with 100 mg/Kg
Silymarin, D: PCM intoxicated rat liver treated wit h 30 mg/Kg SCA, E: PCM intoxicated rat liver treated with 150 mg/Kg SCA, F: PCM
intoxicated rat liver treated with 300 mg/Kg SCA, G PCM intoxicated rat liver treated with 30 mg/Kg SCE, H: PCM intoxicated rat
liver treated 150 mg/Kg SCE, |: PCM intoxicated ratliver treated with 300 mg/Kg SCE, (NP, Normal Peenchyma; Nc, Necrosis)

Santolina chamaecyparissagjueous an@thanol extracts reduced the rate of these hefratisaminases during

liver damage by paracetamol. This result indicdked the studied extract prevented the leakagentoddellular
enzymes by their membrane stabilizing activity &l &s repair of hepatic tissue damage caused tace@mol.
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Several studies have been reported the hepatopivetectivity of medicinal plants. Indeed, it haeeln reported that
extracts ofBoerhaavia diffusalecrease AST, ALT, ALP, bilirubin and LDH afterrpaetamol administration [23].
Furthermore, Tiwari e@l.[24] showed that the biochemical indicators ASTLTA ALP, total bilirubin, were
overexpressed due to paracetamol administratioighaliere significantly normalized b$elaginella lepidophylla
extracts pretreatment. The effects exertedsbgtolina chamaecyparissagueous and ethanol extract were similar
to that exerted by the standard hepato-protectivg dilymarin. The ability of silymarin in preveny hepato-
toxicity is associated with its ability to act asaalical scavenger, thereby protecting membranm@ability [25].
Medicinal plants are good antioxidants and playraportant role by their various constituents in treatment of
various diseases. This gives an additional suppattSantolina chamaecyparissasiueous and ethanol extract is
able to protect hepatocytes from the free radittcks, accelerate regeneration of parenchyma, qaltsects
against membrane fragility and then decrease leakfignzymes into circulation. Indeed our previaask showed
thatS. chamaecyparissus rich in antioxidant nutrients. Synergistic ir#tetions amongst the various antioxidative
components in the aerial part 8fchamaecyparissuextracts might be responsible for the relativelghhvalues of
antioxidant activity exemplified by the in vitro PP free radical scavenging activity, reducing powad iron
chelation [5]. These properties might be due to phesence of bioactives compounds in this extrectiact,
phytochemical analysis by colorimetric assay reagahat both extract are riche in polyphenols dadohoids.
Several studies have demonstrated the hepatopweteffect of phenolic and flavonoid compounds sashrutin
[26].

These findings were further supported by histogatfioal evidences showing less hepatocellular rsésro
inflammation in rats treated whith aqueous and rethaxtracts ofS. chamaecyparissutndeed, in paracetamol-
induced liver damage in rats, histological exanamabf liver samples showed massive deformatiorhepatic

tissue architecture, marked degree of inflammati@grosis and inflammatory cell infiltration. Thesevere liver

injuries were markedly reduced by the treatmenhw@antolina chamaecypariss@xtracts and Silymarin. This
effect may be due to the membrane stabilizing &ffde antioxidant and the anti-inflammatory adias of the

studied extract. Indeed, it has been reported thcethat Santolina chamaecyparissuextracts exhibit

immunomodulatory effect by inhibiting neutrophilsgmation and its other functions [27]

CONCLUSION

Ethanol and aqueous extracts of the aerial pa$asftolina chamaecypariss@xhibits hepatoprotective effects
against paracetamol-induced liver damage. The pitenompounds in the extract may be responsibletfier
hepatoprotective activity. So, the present workvigles a scientific evidence for the appropriate 0$eS.
chamaecyparissum folk medicine for the treatment of liver diseasé&lowever, further application in medical
practice should be confirmed by conveying pharn@giohl and clinical studies.
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