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ABSTRACT

Hepatoprotective activity of the methanolic extract of Cassia fistula seeds
wasinvestigated by inducing hepatotoxicity with CCl, inrats. The extract at
adose of 300 mg/kg body wt. exhibited orally, significant protective effect
by lowering the serum level s of transaminases (SGOT and SGPT), bilirubin
and akaline phosphatase (ALP). The effects produced were comparable to

that of a standard hepatoprotective agent.
© 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

CassafistulaLinn. (Leguminosae) iscultivated
widely throughout Indiaas an ornamental and decidu-
ousplant. Itisalso being cultivated inthetropics, in-
cludingintheWest Indies, Ceylon, China, Egypt and
many other countries. Asadrug it isobtained chiefly
from the West Indies, namely Dominica and
Martinique™®. “Purging cassia” wasknownin Eu-
ropeinthethirteenth century and was used by the school
of medicineat Salernd®., In Ayurvedic medicine, this
plant isused asatreatment for hematemesis, pruritus,
leucodermaand diabetes. The powder of the seedsis
givenfor erysipelasand skindiseases?. In Sri Lanka,
thisplant isused for skeletal fractures (Ekanayake,
1980). Thewound-healing® and hypoglycemic activ-
ity of this plant have been reported and The
hepatoprotectiveactivity of CassatoraLinn. hasbeen
eval uated by using the same method®*2, It has come
to our attention that urban people of Northeastern In-
diausepodsandleavesof thisplant antidlergicand as
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hepato- protective agents. Based on ancient practices
andtraditiond usesof thisplant ashepatoprotectiveagent,
we undertook the present study using cloroform asthe
hepatotoxic agent. Resultsarereported hereunder.

MATERIALSAND METHODS

Plant material

The seeds of Cassiafistula Linn. were collected
fromlocd areaof faizpur, Indiaand identified by Dr.
P.G.Diwakar, Botanical Survey of India, Pune,
Maharastra. A voucher specimen (NBC-1) has been
kept inour laboratory for futurereferences. The seeds
were shadedried, powdered and passed through a40-
mesh sieve, and kept inawe |-closed container for fur-
ther extraction.

Preparation of extract and standard use

The powdered drug (500 g) was percol ated using
90% methanol (1500 ml). Theextract wasconcentrated
under reduced pressure, and the semi-solid massthus
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obtai ned was used for the experiment (yield 10.01%
w/w with respect to dry powdered material). Theex-
tract was administered at dose of 300 mg/kg body wit.
(p.0.). Popular liver tonic Liv-52 syrup, obtained from
The Himalaya Drug Company, Bangdore., Indiawas
used asastandard liver tonicfor comparison. Theliver
tonic was administered at adose of 5 ml/kg body wt.
(p.0.) totherespective standard-drug treated groups
of animasin each experimentad model. Thesemi-solid
extract was suspended in normal salineand adminis-
tered orally to specific groups of animals.

Phytochemical screening

On phytochemical screening of brown coloured
mass indicate the presence of flavonoids*?,
triterpenoids™® and anthraquinong.

Animals

Whiteabinorats(Wistar strain) weighing between
180-200 g each of either sex, were maintained at uni-
formlaboratory conditionsin standard steel cagesand
provided with food and water ad libitum. Theanimals
were maintained under |aboratory condition for an ac-
climatization period of seven daysbefore performing
experiments.

CCl, induced hepatotoxicity

Carbontetrachlorideintoxicationinratsisan ex-
perimental model widely used to study necrosisand
steatosisof liverl® . Forty albino rats of either sex were
divided into four groups of ten animalseach. Group |
received only normal salineand served ascontrol. Ani-
malsof Group Il weretreated with carbon tetrachlo-
ride(CCl,):liquid paraffin(1:1). For atota period of 8
weeks, 0.1 ml carbon tetrachlorideinliquid paraffinto
makethevolume0.2 ml, wasadministered subcutane-
ously daily, asrecommended by Slater*”. Group I
anima srecelved carbon tetrachl orideasmentioned plus
ora adminigtration of C.fistula seed extract a thedose
of 300 mg:kg daily up to 8 weeks. Both thedrug and
carbontetrachloride(CCl ) werestarted smultaneoudly.
Group IV animalsreceived carbon tetrachl oride plus
gtandard liver tonic (Liv-52) for comparativestudy with
hepatoprotective activity of C.fistula seed extract. All
theanima swere observed daily and any dead animals
were subjected to post-mortem to find the cause of
degth.
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Assay of serum GOT and GPT activities

All ratswerekilled under light ether anaesthesia
after 36 h of CCl, administration and blood withdrawn
from the carotid artery was centrifuged at 300 rpm for
10 min (Linand Lin, 1995) to separatethe serum. Se-
rum transaminase activity was measured according to
themethod of Reitman and Frankel %S,

Assay of serum bilirubin and serum alkalinephos-
phatase

Serum bilirubin concentration was estimated fol -
lowing themethod of Maloy and Evelyn (1937). Se-
rum akaline phosphatase was estimated following the
method of Kind and Kings method®.

Histopathological examination of hepatocytes

Each rat was|aprotomized to obtaintheliver im-
mediately after collecting blood under ether anaesthe-
sa Small fragmentsof therat liver werefixedin 10%
formalin solution, dehydrated with ethanol solutionfrom
50% to 100%, embedded in paraffin and cut into 5 um
thick sections which were stained using
haemotoxylineosin dyefor photomicroscopic observa
tion™ including necrosis, steatosis and fatty change of
hepatic cdlls.

Satistical analysis

The data are expressed as mean + SEM and the
datistical significancewasevauated usng thestudent’s
t-test?4,

RESULTS

The Brown coloured massindicatesthe presence
of flavonoids, triterpenoi dsand anthraquinones.

Theresultsof CCl -induced hepatotoxicity arepre-
sented in TABLE 1. Inratstreated with CCl, alone
(group 1), therewasasignificant risein SGOT, SGPT,
alkaline phosphatase (ALP) and bilirubin values
(TABLE 1). Pretreatment with C. fistulaseeds extract
and standard liver tonic (Liv-52) resulted in significant
(p<0.001, p<0.01) protection against theincrease of
SGOT, SGPT, ALPand bilirubinin rats of groupsl|
and |V, as compared to the CCl, control group Il
(TABLE 1, Figures 2-4). However, theliver tonic ex-
hibited moresignificant protection. Histologicaly CCl,
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treated animal sshowed central or submassivenecross
(Figure2) wheressinthe Cfistulaextract andliver tonic
treated groups (Figures 3 and 4) necrotic lesionswere
absent and were comparablewith the control (Figure
1).

Figurel

Figure2

Figure3

Figure4

Hepatoprotective study of seeds of Cassia fistula Linn.

ESAIJ, 4(4) March 2009

DISSUSSION

Preventiveactioninliver damageinduced by CCl4
haswidely been used asan indicator of theliver pro-
tectiveactivity of drugsin genera®. Carbontetrachlo-
ride producesan experimental liver damagewhich his-
tologically resemblesviral hepatitis®. SGOT, SGPT,
ALP and serum bilirubin arethemost sensitivetests
which areconsidered astheindex for diagnosisof liver
diseases™. Inour present investigation ratstreated with
chronicdoseof CCl, devel oped significant hepatic dam-
agewhichwas observed through asubstantial increase
intheconcentration of GOT, GPT, ALPand bilirubin.
Treatment of ratswith Methanolic extract of C.fistula
prior to and concomitant with the challenge of CCl,
produced an alleviation of the hepatic injury to acon-
Siderable extent which wasreflected by the ability of
theextract tolower the elevated serum enzymeslevels
resulting from theadministration of CCl, done. Thein-
creased levelsof GOT and GPT inserum areindicative
of cellular leskageand lossof functiond integrity of cell
membraneinliver®, Inview of this, theextract medi-
ated reductioninlevelsof GOT, and GPT towardsthe
respectivenormd vauesisanindication of sabilization
of plasmamembraneaswell asrepair of hepatictissue
damage caused by CCl,. This effect isin agreement
with thecommonly accepted view that serum level sof
transminasesreturnto normal with healing of hepatic
parenchymaand the regeneration of hepatocytes*®l.
Alkalinephosphatase (ALP) isthe prototypeof these
enzymesthat reflect the pathologicd dterationinbiliary
flow™. Theuseof ALPin chemical induced liver dys-
function hasbeeninvestigatedin our study. CCl,, in-
duced elevation of thisenzymatic activity inserumisin
linewith highlevel of serum bilirubin content.

Theextract mediated suppression of theincreased
ALPactivity with the concurrent depl etion of raised bi-
lirubinlevel suggeststhe possibility of theextract being

TABLE 1. Effect of Cassiafistulaleaf extract and liver tonic on serum biochemical parameter sduring CCl -induced acute

liver damageinrats(n=10)

Groups SGOT SGPT ALP Bilirubin
Group - | (Control) 62.83 + 3.93 34.18+381 70.23+6.01 0.238+0.04
Group - 1 (CCl,4 Contol, 750 mg/kg) 189.93+ 6.72a 105.56+5.92a 198.72+8.32a 0.714 + 0.02
Group - 111 (Extract,300 mg/kg + CCl, 750 mg/kg) 87.33+455b 56.61+3.24b  91.63+5.91b  0.328 + 0.06b
Group — IV (Liver tonic, 5 ml/kg + CCl, 750 mg/kg) 67.78+4.12a  38.92+3.71a  83.11+5.02b  0.239 + 0.08b

Group Il was compared with Group I. Group Il and Group |V were compared with Group Il. All values were compared using

student’s t-test. ap < 0.01, bp < 0.001
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ableto stabilizebiliary dysfunctioninrat liver during
chronic hepaticinjury with CCl,.

Thusthepresent study confirmstheliver protective
action of the Methanolic extract of C.fistula against
experimentaly induced liver damagein rats, whichwas
comparabletothat of astandard hepatoprotectivedrug,
Liv-52. Theelevated level sof these parameterswere
sgnificantly reduced by trestment with C.fistula seeds
extract aswell asliver tonic. Thisindicatesthat the ex-
tract may beused asan effective hepatoprotective agent.
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