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ABSTRACT

Cyperus articulatus L. (Cyperaceae), commonly known as piri piri, is a medicinal plant used traditionally for
several medicinal purposes like headaches, migraine, epilepsy, etc. The present study evaluated the hepatoprotective
activity of the methanol extract of Cyperus articulatus Linn. (MECA) against paracetamol induced liver damage in
rats. Hepatotoxicity was induced in Wistar rats by oral administration of paracetamol (640 mg/kg suspended in 1%
carboxy methyl cellulose), once during the 16 days treatment period. MECA was administered orally at the doses of
200 and 400 mg/kg daily for 16 days. Slymarin (25 mg/kg) was used as standard drug. Hepatoprotective activity
was evaluated by the biochemical estimation of liver function parameters (SGPT, SGOT, ALP, total protein and
total billirubin), antioxidant assays of liver homogenate (lipid peroxidation, reduced glutathione content, superoxide
dismutase and catalase activity) and histological study of liver tissue. In MECA treated animals, the toxic effect of
paracetamol was controlled significantly by restoration of the biochemical parameters, such as, SGPT, SGOT,
ALP, total protein and total billirubin, as well as by the improvement of the antioxidant status to/towards near
normal values. Histology of the liver sections of the animals treated with the extracts showed the presence of normal
hepatic cords, absence of necrosis and fatty infiltration, which further evidenced the hepatoprotective activity of
MECA. The results show that the methanol extract of Cyperus articulatus possesses hepatoprotective activity
against paracetamol induced hepatotoxicity in rats.
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INTRODUCTION

Herbs play a major role in the management of variower disorders along with other system assodidiseases.
Liver is a key organ regulating homeostasis witthia body by various functions. Liver injury caudeyl toxic
chemicals and certain drugs has been recognizadadgcological problem. Hepatotoxicity is very coman aliment
resulting in serious debilities ranging from sevaretabolic disorders to even mortaljfy}. Plant derived natural
products such as flavonoids, terpenoids and stetmde received considerable attention in recemtsygue to their
diverse pharmacological properties including antlart and hepatoprotective activity [2, 3, 4].

Cyperus articulatus Linn.(Cyperaceaezommonly known as Piri piri, is a useful Indian rnwétkl plant which has
been credited with therapeutic properties to tiateral diseases like headaches, migraine, epjlegisy [5].
Cyperus articulatus contains flavonoids, polyphenols, saponins, tasirtierpenes and sugars. Many of its biological
actions are attributed to various sesquiterpendigdcayperones. The roots contain a sesquiterpestenk,
articulone, which is identical to cyperone. Twotloése chemicals, called cyperotundone and alpharoyg, have
been reported with antimalarial actions, as welthesability to inhibit nitric oxide synthesis (agpoxidant) [6,7].
The decoction of rhizomes @yperus articulatus was shown to possess sedative properties in mjcd @ root
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extract has been used as carminative, antiemetaatise. The rural person takes aqueous extracight for
various enteral diseases and to be physically aemtatly well being. The present study was underndkestudy the
possible hepatoprotective role of methanol extodchizome ofCyperus articulatus.

Paracetamol (acetaminophen) is a widely used aetipyand analgesic which produces acute liver dpmié
overdoses are consumed. Paracetamol is mainly oi@th in liver to excretable glucuronide and salgh
conjugates [8,9]. However, the hepatotoxicity ofrge@tamol has been attributed to the formation axfict
metabolites when a part of paracetamol is activdigdhepatic cytochrome -8#50 [10] to a highly reactive
metaboliteN-acetyl -P-benzoquinone imine (NAPQI)[11]. NAPQI is initially detoxified by conjugatiowith reduced
glutathione (GSH) to form mercapturic acid [12].wver, when the rate of NAPQI formation exceedsr#te of
detoxification by GSH, it oxidizes tissue macronwiles such as lipid or SH group of protein andrsltine
homeostasis of calcium after depleting GSH. Silym& marketed as one of the standard hepatopiatelserbal
formulation.

EXPERIMENTAL SECTION

Plant materials

The rhizome ofCyperus articulatus was collected from the rural region of Midnaporagg West Bengal, India.
The rhizome was authenticated by the Botanical 8umf India (BSI), Shibpur (W.B), India and the \ther
specimen (CNHY/I-I/ (280) /2012/Tech.l11/258) has heeeserved in our research laboratory for ourréuteference.
Air dried whole rhizomes (225 g) were powdered imechanical grinder and the powdered materialsextracted
by methanol using Soxhlet extraction apparatus. Sdieent was completely removed under reduced presa a
rotary vacuum evaporator. The concentrated ex{iaetd 21.51%) was stored in vacuum desiccatorsfdaer
use.

Chemicals

Paracetamol was purchased from, CIPLA Ltd., BaHdR. Silymarin was supplied by Panacea Biotech Niehy
Delhi. All other chemicals and other biochemicaded in the experiments were of analytical gradenfdifferent
firms. The organic solvents were distilled befose.u

Animals

Wistar albino rats of either sex weighing betwe@8-200 g were used for this purpose. The animals weuosed in
polypropylene cages and maintained at 24 + 2 °@ufh#h light dark cycle and were fad libitum with standard
pellet diet and had free access to water maintenand use of animals as per the experiment wa®eggpiby the
institutional Animal Ethics Committee (1585/PO/d@RCSEA).

Acutetoxicity
The acute oral toxicity of MECA in male Swiss allimice was studied as per OECD guideline 425 (OEXUDS)
[24]. LD50 value of MECA was determined using thethod of maximum likelihood.

Experimental designs

Wistar albino rats were divided into five groups@i. Group | served as saline control (0.9% w/vigadchloride,
orally). Group 1I-V received paracetamol suspendiof0 mg/kg suspended in 1% methyl cellulose; gyahce
and group Il served as paracetamol control. Af@miaistration of paracetamol suspension, groupaht 1V
received MECA 200 and 400 (mg/kg body weight; gpadespectively daily for 16 days. Group V receiwtdndard
drug silymarin (25 mg/kg body weight; orally) dailgr 16 days. After 24 h of last dose and 18 hasitihg all
animals were sacrificed by cervical dislocationeTiood and liver were collected for biochemicaiineation,
antioxidant assay and histopathological observation

Biochemical Estimation

Serum glutamine oxaloacetate transaminase (SGQEFums glutamine pyruvate transaminase (SGPT), serum
alkaline phosphatase (ALP), total protein and tbii#lubin content were estimated by using comnwigiavailable

kits from Span Diagnostic Ltd., Surat, India.

Antioxidant estimation

For assessment of antioxidant activities, immedliaadter collection of blood the rats were saceficand livers
were dissected out and washed in ice cold nornfalesalotted dry and weighed. Required quantitythaf tissue
was weighed and 25% (w/v) of each tissue homogematethen prepared using KCI solution (1.15% wiw)l a
centrifuged at 3000 g for 1 hr. The supernatant ugesl for the determination of lipid peroxidatiafrQ) [13]and
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endogenous antioxidant systems such as reduceathlghrie (GSH) [14] superoxide dismutase (SOD) [15] and
catalase [16].

Histological observation

Liver is dissected out and the liver samples wexgsed from the experimental animals of each grawng washed
with the normal saline. Initially the materials wefixed in 10% buffered neutral formalin and theithwbovine
solution. They were processed for paraffin embegldiiowing the microtome technique. The sectioreyevtaken
at 50 p thickness processed in alcohglene series and were stained with albaematoxylin and eosin. The
sections were examined microscopically for the watidn of histopathological changes.

Statistical Analysis

Values were presented as mean + S.E.M. Data wateststally evaluated by one way analysis of var@n
(ANOVA) followed by post hoc Dunnett’s test usind®SS softwareP-values of<0.001 were considered as
statistically significant.

RESULTS

In acute toxicity study, MECA did not show any nadity or toxic effect upto the dose of 2 g/kg bodgight,
accordingly 200 and 400 mg/kg body weight were tie&® low and high dose of MECA for the experiment.

Table 1. Effect of MECA on serum enzyme levels, total bilirubin and total protein of paracetamol intoxicated rats

Total .
Treatments (SI%(IDLT) SGPT (1UIL) | ALP(UIL) | Bilirubin To(tr?]' %Et)e'”
(mg/100 ml) 9
Normal control | 54.23:1.26 241.84 9.5%1.12 1.180.19 7.160.70
Paracetamol Y
(640 mg/kg) 138.8%10.7 | 125+9.44 | 44.66:4.07 | 3.12:0.20° 4.210.3¢
MECA
200 mg/kg 107.94:1.52 78t5.62 25.932.46 | 2.7%0.15 4.770.42
MECA 3 i 3 y i
400 mg/kg 81.634.18 53+4.36 19.2%1.93 | 1.91+0.09 5.58:0.56
Silymarin ¢ i + +
(25 mg/kg) 58.65:1.66 28+1.98 12.231.19 | 1.15:0.16 6.49:0.64

Table2. Effect of MECA on LPO, GSH and CAT levels of paracetamol intoxicated rats

Treatments | ypp po m/mg) | GSH(Mg/mg wet tissue) decompc(f\sgd;m]/?;: vzv(thtissue) (U/mg%voetD tissue)
Normal control 20.78+0.75 5.2£0.29 1.040.04 10.60.9.6
nggcﬁgjl‘(’g)' 99.315.59 2.06:0.08 0.47:0.025 6.4:0.67
20"8%%’2(9 56.5604.58 3.56:0.23 0.75:0.015 8.0:0.56
40"3';%?(9 54.951.76 3.820.3 0.8G0.01 8.1£0.69
géyrr;‘ga}rkig 39.40:4.03 5.1+0.27 0.96:0.01" 10.20.92

Administration of paracetamol to the animals resilin a marked elevation of serum transaminase®©{Sénd

SGPT), serum alkaline phosphatase (ALP) and tdlialttin (TB), when compared with those of normaintrol

animals. However serum total protein level was éased. The rats treated with MECA and with silymahowed
a significant decreaseP€0.001) in all the elevated serum marker levels, SGOTPBGALP and TB, and
significant increaseR<0.001) in total protein (Table 1) which showed the reation of the level of liver function
biochemistry to the near normal values.

Toxic dose of paracetamol significantly reduced dlévities of enzymes (SOD and catalase) and mayraatic

(GSH) antioxidant system and enhanced lipid pertiod (LPO) level of liver tissue, as were foundgiroup I

animals. MECA treatment significantly raised boftth®e enzymatic and non-enzymatic antioxidant systas was
found in case of silymarin treated group, while ¢hevated LPO level were found to be reduced baft&wards the
normal level in MECA as well as silymarin treatedsr(Table 2).

Histopathological examination of liver sectionsrafrmal control group showed normal cellular arattitee with

distinct hepatic cells, sinusoidal spaces and aknin (Fig.1.A). Disarrangement of normal hepstes with
centrilobuler necrosis, vacuolization of cytoplaand fatty changes were observed in paracetamoticatied rat
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livers (Fig.1.B). The liver sections of the ratsated with MECA low and high dose (Fig.1.C and BJ ailymarin
(Fig.1.E) showed a sign of protection against peteaool intoxication as evident by presence of nbrnmegpatic
cords and absence of necrosis with minimal inflatemyaconditions around the central vein.

E. Silymarin (25 mg/kg)

Fig.1. Liver section A; normal contral), B; Liver section of Paracetamol-induced rat showing large necrosis, C; Liver section of MECA
(200mg/kg) treated rat, showing reduction in necrosis, D; Liver section of MECA (400mg/kg) treated rat showing sign of recovery and E;
Liver section of standard silymarin (25 mg/kg) treated rats showing sign of recovering.

DISCUSSION

Liver is largest organ and it is target for toxycitecause of its role in clearing and metabolizihgmicals through
the process called detoxification. Drug induceeédidisorders occurred frequently can be life theeislg and mimic
all forms of liver diseases [17]. Paracetamol beinglrug capable of causing liver disorders if oeses are
consumed. The covalent binding ofddetylP benzoquinone imine, an oxidation product of pat@mol, to
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sulphydryl groups of protein resulting in cell nesis and lipid peroxidation induced by decreasgliiathione in
the liver as the cause of hepatotoxicity have breported earlier [18].

Estimating the activities of serum marker enzynidg® SGOT, SGPT and ALP can make assessment of live
function. When liver cell plasma membrane is damdagevariety of enzymes normally located in theoswt, are
released into the blood stream. Their estimaticthénserum is a useful quantitative marker of tkterg and type of
hepatocellular damage [19]. The enhanced levethede serum marker enzymes observed in paracetesatdd
rats in our study correspond to the extensive ldemage induced by the toxin. Restoration of telteof these
enzymes to/towards near normal values in the MEIG#, and high dose and silymarin treated animals dear
manifestation of anti-hepatotoxic effect of theragt and the drug. Increase in serum bilirubinrioug 11 animals
reflected the depth of jaundice, which was attezdidb the normal level in MECA treated groups, é¢ating its
hepatoprotective effect further. The lowered lesfefotal protein recorded in the serum of paracetantoxicated
rats reveals the severity of hepatopathy, whileatt@inment of near normalcy in total protein contef serum of
the treated groups potentiates the hepatoproteetiget.

The antioxidant activity or the inhibition of theemeration of free radical is important in the pctitn against
paracetamol induced liver lesion, as because, értheoprinciple causes of paracetamol induced lingury is
formation of lipid peroxides by free radical [2Q,]2The body has an effective defense mechanisnsisting of a
set of endogenous antioxidant enzymes including S€dialase as well as non-enzymic antioxidantsh s
reduced glutathione. In paracetamol intoxicatedatwapxicity, the balance between ROS production trade
antioxidant defenses may be lost, consequentlyatixiel stress may result which finally may lead w&pditic
necrosis [22]. MECA treatment showed significanpiovement in the level of these antioxidant systexes those
in paracetamol control animals, and this clearlgidates the antioxidant activity of MECA. The lew lipid
peroxide is a measure of membrane damage and talteria structure and function of cellular membrane
Elevation of MDA level in liver indicates excessiViee radical generation and consequently enhatipédi
peroxidation which leads to severe tissue damagje fizatment with MECA significantly reversed teehanges.

Histological examinations of the liver sectionsealthat the normal liver architecture was distdrbg hepatotoxin
intoxication. In the sections obtained from thesrateated with extract or silymarin and intoxicatedth
hepatotoxin, the normal cellular architecture watsined as compared to those of the normal corats| thereby
confirming the protective effect of the extractdrmug and thus the observation substantiates o#wits of the
experiment.
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