September 2009

Trade Science Ine.

Volume 3 Issue 3

BIOCHEMISTRY

A Judian Joaraal

— Regular Peper

BCAIJ, 3(3), 2009[69-73]

Hepatoprotective and antioxidant effects of Sphaeranthus indicus
Linn against perchloroethylene — induced hepatotoxicity in rats

M.A.Rathi, L.Thirumoorthi, M.Sunitha, P.Meenakshi, D.Chinna Guruvaiah, M.J.Jiji,

V.K.Gopalakrishnan*

Department of Biochemigtry, Karpagam Univer sity, Coimbatore- 641 021, (INDIA)

E-mail : gopalakrishnan_vk@yahoo.com

Received: 7" July, 2009 ; Accepted: 17% July, 2009

ABSTRACT

Fohaeranthusindicusisused astraditional herbal medicinein Indiato treat
various disorders. In the present study, the hepatoprotective activity of
ethanolic extract of the whole plant of Sphaeranthusindicuswas evaluated
against perchloroethylene 1000mg/kg bw induced hepatic damage in rats.
The extract at dose of 500mg/kg bw was administered orally once daily for
seven days. The elevated serum enzymatic levels of serum glutamate
oxal oacetate transaminase (AST), serum glutamate pyruvate transaminase
(ALT) and akaline phosphatase(ALP) showed marked decrease as com-
pared to normal control. Antioxidant enzymes like catalase, superoxide
dismutase, glutathione peroxidase level s are increased towards the normal.
The biochemical observations were supplemented with histopathological
examinations of rat liver sections. The results of this study strongly
indicate that Sphaeranthus indicus have potent hepatoprotective action
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against perchloroethylene- induced hepatic damage in rats.
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INTRODUCTION

SphaeranthusindicusLinn (Asteraceae), aherb
found mostly in South India, isfound to be bitter, sto-
meachic, simulant, dterative, pectora and demulcent and
externdly emallient!¥!, All partsof theplant possessme-
dicina usesand have been reported to have beneficia
effectsonseverd alments. Thejuiceof theplantisstyptic
anddiureticanditissaidto beused against liver and
gastric disorderd?. Roots and seeds are used as sto-
machic and anthelmintic®. It isreported that flowers
arehighly dternative, depurative, coolingandtonic. They
areaso used asblood purifiersinskin diseases®. Dried

and powdered leaves of Sohaeranthus indicus are
used inthetreatment of chronic skin diseases, urethral
discharges and jaundice¥. Thewound heding effects
of ethanolic extract of Sohaeranthusindicushavebeen
investigated®. 7-hydroxy-3’,4’, 5-6-tetramethoxy fla-
vone 7-0-B-D-(1, 4)-di glucosideanew flavonesgly-
coside from the stem of Sohaeranthusindicus®. Fla-
vonoids have reported for various pharmacol ogical
propertiesincluding antioxidant activity, anticancer and
immunomodulatory effects. No studies haveto date
focused on the hepatoprotective effect of ethanolic ex-
tract of Sphaeranthusindicus. Such knowledgeisof
great importanceto better understand its contribution
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for treating liver damage. Theprincipa am of thestudy
istoelucidatethe potentia hepatoprotective activity of
ethanolic extract of Sphaeranthusindicuson perchlo-
roethylene—induced liver damage in wistar rats.

EXPERIMENTAL

Plant material

Thewholeplant of Sohaeranthusindicuswas col-
lected from Pollachi, Tamilnadu. The plant authenticated
by Dr.R.Gopalan (Rtd Botanical Survey of India
Coimbatore), Department of Biotechnology, Karpagam
University, Coimbatore, India

Prepar ation of extract

The whole plant was washed thoroughly in tap
water, shadedried and powdered. The powder (100gm
was success vely extracted with 500ml of ethanol over-
night with constant stirring. Thefiltrate wasthen con-
centrated to dryness under reduced pressure at 45°C
with arotary evaporator and stored at 4°C for further
use.

Animals

Wigtar dbino femderats(160-180g) obtained from
the Institute’s animal house were used for the study.
They were housed under standard laboratory condi-
tionsand werefed with commercid rat feed (Hindustan
Lever Ltd, Mumbai India) and ad libitum. All experi-
mentswere carried out according totheguideinesrec-
ommended by the Committeefor the purpose of Con-
trol and Supervision of Experiments on Animals
(CPCSEA) Government of India.

Acutetoxicity studies

The acute toxicity study for ethanolic extract of
Fohaeranthusindicuswasperformed onwistar strain
of femaleabino rats. The animalswerekept fasting
overnight prior to theexperiment and maintained under
gtandard conditions. All theextractswereadministered
ordlyinincreasing dosage and found safe up to dose of
2000mg/kg bw for all extracts.

Per chlor oethyleneinduced hepatotoxicity

Perchloroethylene (E.Merk, Limited, Mumbai) at
anora doseof 1000mg/kg bw isknownto causeliver
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damageinrats. Rasweredivided intofour groups(Six
per group). Group | serving as control. Group Il
received singledose of 1000mg/kg bw of perchloroet-
hylene. Group I11 received asingle dose of perchloro-
ethylene and 500mg/kg bw of Sphaeranthusindicus
for seven days. Group 1V received a daily dose of
500mg/kg bw of Sphaeranthusindicus.
Theanimalswere sacrificed after thelast treatment.
Blood was collected, allowed to clot and serum was
separated at 2500rpm for 15min and biochemical in-
vestigationswerecarried out. Liver wasdissected out
and used for histopathol ogica and biochemica studies.

Assessment of liver functions

Biochemical parameterslikeliver marker enzymes
such as; Aspartate aminotransferase (AST), Alanine
transaminase (ALT), dkdinephosphatase (ALP) were
assayed according to standard methodg ™.

Antilipid peroxidation studies

Theantilipid peroxidant effect of Sphaeranthus
indicuswasstudied invitro by following themodified
method®.

0.5gof therat liver tissuewas sliced and homog-
enized with 10ml Kcl- TrisHcl buffer (pH 7.2), 0.2ml
of 10mM ferrous sul phate and sodium pyrophosphate.
Thetubeswereincubated at 37°C with constant shak-
ing for 20minutes. The reaction was stopped by the
addition of 1.0ml of 10% TCA. Thetubeswere shaken
well and 1.5ml of TBA reagent was added and was
heated at 90°C for 20min. After cooling, theflocculent
precipitate was removed by adding 5ml of n-butanol
and they were centrifuged at 3000rpm for 20min. The
absorbance of the supernatant was measured at 532nm.

Estimation of SOD, CAT, GPx

Grouping and dosing schedulein ratswasfollowed
similarly as mentioned in perchloroethyleneinduced
hepatotoxicity. After seven daysthe animaswere sac-
rificed by cervica didocation. Liver ssmplesweredis-
sected out and washed immediately withicecold sdine
remove asmuch blood aspossible. Liver homogenates
(5% w/v) were prepared in cold 0.01M phosphate
buffer usingaRemi homogenizer. The unbroken cells
and cell debris were removed by centrifugation at
1000rpmfor IminusingaRemi refrigerated centrifuge.
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The supernatant was used for the estimation of SOD,
CAT, and GPx by the respective methodg®!.

Histopathological studies

Theliver specimensobtained from thecontrol and
treated groupswerefixedin 10%formain. Theforma-
lin-fixedliver sampleswere stained with haematoxylin
—eosin for photomicroscopic observations of the liver
histologicd architecture.

Satistical analysis

All dataare presented asmean+SD. Statistical sig-
nificance was examined through one-way analysis of
variance and Duncan’s multiple range tests “p” values

of <0.05wereassumed to be statistical significant.
RESULTS

Administration of perchloroethylene (1000mg/kg
bw) induced amarked increase in the serum hepatic
enzyme levels, AST, ALT and ALP as compared to
normal controlsindicating liver damage. Treatment of
the rats with Sphaer anthus indicus (500mg/kg bw)
after adminigtration of perchloroethyleneadminigration
caused aggnificant reductioninthevauesof AST,ALT
andALP(TABLE 1).

TABLE 1: Effectsof ethanalicextract of Sphaeranthusindicus
onrat liver marker enzymesafter oral administration of per-
chloroethylene.

Group AST (U/L)  ALT(UL) ALP(IU/L)
Norma control 46.80+1.16 88.37+1.84 119.73+1.30
Perc Induced
(1000mg/kg bw)  257.48+6.21*  236.32+4.97"  253.06+5.68"
Perc + Extract
(500mg/kg bw)  129.32+1.73* 123.46+3.89* 132.62+2.79*
Extract 48.23+4.04  90.11+2.64  123.01+1.26

Values are expressed as Mean+S.D., n = 6
“Significantly different from control group, p< 0.05
*Significantly different from thegroup treated with Perc, p<0.05

Lipid peroxidationisoneof themgor outcomesof
freeradical-mediated injury to tissue. Treatment with
Fpohaeranthusindicussignificantly decreased thelipid
peroxidation levels. The hepatic antioxidant enzymes
SOD, CAT and GPx content had significantly increased
in Yhaeranthusindicustreated groups. Whereas per-
chloroethyleneintoxicated group had shown significant
decrease in these parameters when compared to
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control group (TABLE 2).
TABLE 2: Effectsof Ethanolic Extract of Sphaeranthus

indicuson Antioxidant Enzymesand lipid peroxidation levels
on Perchloroethylenel nduced Hepatocar cinogenesis

SoD CAT GPx (kAP&

Group (U/mg (U/mg (U/mg formed per

protein) protein) protein) mg protein)

Normal control ~ 8.45+0.31 65.08+1.16 23.80+1.04  0.90+0.17
Perc Induced

(1000mg/kgbw)  3.55+0.55° 31.24+3.39" 9.80+0.71*  5.90+0.60"
Perc + Extract

(500mg/kg bw)  5.94+0.32* 43.90+1.98¢ 18.77+0.47*  3.25+0.41*

Extract 7.15+0.47 61.19+2.82 20.79+0.95  1.75+0.50

Values are expressed as Mean+S.D., n = 6
“Significantly different from control group, p< 0.05
*Significantly different from thegroup treated with Perc, p<0.05

The hepatoprotective effect of Sphaeranthus
indicuswas confirmed by hi stopathol ogical examina
tionsof theliver tissue of control and treated animals.
The histological architecture of perchloroethylene
treated liver sections showed massive fatty changes,
necrosis, ball ooning degeneration and loss of cellular
boundaries. However administration of Sphaeranthus
indicus (500mg/kgbw) dmost normalized these effects.
Liver section of rat treated with extract al one showed
normal hepatic cells(Figurel)

Figurel: (A) Liver of normal control rat showing hepatic
cellswith normal nuclei and cytoplasm. (B) Per chlor oethyl-
ene (1000mg/kg bw) treated rat liver, showinglossof nucle,
kupffer cellsand vacuolization. (C) Section of Sphaeranthus
indicus (500mg/kg bw) + per chlor oethylenetreated rat liver,
showing mar ked impr ovement over per chlor oethylenecon-
trol group. (D) Section of Sphaeranthusindicus (500mg/kg
bw) treated rat liver showing normal ar chitecture
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DISCUSSION

The present study reports the potential
hepatoprotective activity of Sphaeranthus indicus
againgt hepatic injury produced by perchloroethylene
inrats. Perchloroethylene (PCE) isan unsaturated chlo-
rinated hydrocarbon in theform of acolorless, volétile
liquid that isused extensively asan industria organic
solvent for meta degreasing and for dry cleaning>4,
Perchloroethylene (PCE) iswiddly used inthetextile
industry for dry-cleaning, processing, andfinishing fab-
ricg®. Itisaso used inthedegreasing of metalsand as
achemica intermediateinthe synthesisof fluorocar-
bons. Although chronic PCE intoxication by inhaation
hasbeen rdatively well documented, severeacute PCE
poisoning by ingestionisreported rarely™. PCEisan
eye, skin, and respiratory irritant. Themost sensitive
endpoint of PCE toxicity isthe central nervous sys-
tem(2¢l,

Excessive absorption of PCE can produce depres-
sion of thecentra nervous system and hepatic and re-
nal damage”. Acute, high-level perc exposureshave
been associated with blindness and child desth™. Me-
tabolism of perchloroethylene (Perc) occurs by cyto-
chrome p450-dependent oxidation and glutathione
(GSH) conjugation. The cytochrome p450 pathway
generates tri- and dichloroacetate as metabolites of
Perc, and these are associ ated with hepati c toxicity and
carcinogenicity™. Whenliver cell plasmaisdamaged,
avariety of enzymeslocated normaly incytosol isre-
leased into the blood, there by causing increased en-
zymelevdsintheserum. Theestimation of enzymesin
theserumisauseful quantitative marker of the extent
and type of hepatocel lular damage. Inthe present in-
vestigation, the dosage of Perchloroethylene by
1000mg/kg bw caused liver injury inrats. Theethanolic
extract of Sphaeranthus indicus decreased the
elevated level of serum marker enzymes.

The hepatoprotective effect of Sphaeranthus
indicuswasfurther confirmed by histopathol ogica ex-
aminationsof theliver. Thehistological observation ba-
sically supported the resultsfrom the serum assays as
Spohaeranthus indicus administration reversed to a
large extent, hepatic lesions produced by perchloroet-

hylene.
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M ost of the hepatotoxic chemical sincluding per-
chloroethylene damaged liver mainly by inducinglipid
peroxidation. In higher animals, lipid peroxidationwas
known to cause destabilization and disintegration of the
cell membrane, leadingto liver injury, atherosclerosis
and kidney damage!2°1. Peroxy radical sareimportant
agentsthat mediatelipid peroxidation there by damag-
ingcdl membrane Intracellular lipid peroxidationisregu-
lated by antioxidant enzymeslike catal ase, superoxide
dismutaseand glutathioneperoxidase. All theseenzymes
arefoundto besgnificantly decreasedin perchloroeth-
yleneinducedrats.

Phytochemical investigations on Sphaeranthus
indicusreves ed the presenceof different typesof com-
pounds. Two new eudesmanolidesa ong with aknown
eudesmanolide and two sesquiterpenoids, crytomeridiol
and 4-epicryptomeridiol havebeenisolated from flower
headd?y. Spohaeranthus indicus has been shown to
possess antibacterial and anti-inflammatory activity,
besi des having anthelminthic, blood purifier, aphrodi-
siac and anti-stomachache properties®. Threeclosdly
related new hydroxylshave beenisolated fromthechlo-
roform extract of ohaeranthusindicus®!. Flavonoids
havereported for various pharmacological properties
including antioxidant activity, anticancer and
immunomodul atory effects. The bioactivefraction of
Fohaeranthusindicus offered protection against im-
munosuppress on caused by cyclophamide?4,

CONCLUSION

In conclusion, thepresent results demonstrated that
Sohaeranthus indicus has potent hepatoprotective
action upon perchloroethyleneinduced hepatic dam-
ageinratsand possessed antilipid peroxidativeand free
radical scavenging activities. The present study recom-
mend asthetraditiona use of Yohaeranthusindicusin
thetreatment of liver diseases.
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