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HEPATOPROTECTIVE ACTIVITY O F ETHANOLIC E XTRACT O F
CELOSTA ARGL:NTEA LINN. SEEDS IN RATS

G. C. JAIN
Department of Zoology, University of Rajasthan, Jaipur - 302004, India.

The hepatoprotectiveactivity of 7\yo ethanolicextract of CelosiaargenteaLinn. seedswas
investigated against carbon tetrachloride (CCl) induced hepatic damage in rats. Administration of
extract (200 and 400 mg/kg b.wt.) orally for 7 days produced significant lowering of serum marker
parameters like AST, ALI, ALP, total bilirubin, and an increase in serum total proteins and albumin.

Furthermore, the extract caused a significant reduction in lipid peroxidation (TBARS) and an elevation
in antioxidant defense parameters as compared to CCl, treated contiol rats. Thus, the results indicate

hepatoprotective activity of C. argentea in CCl ointoxicated rats.
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Introduction
Liver is t he most important organ c oncerned with the
biochemical activities in the human body. It has great
capacity to d etoxicate toxic su bstances and synthesize
useful principles. Therefore, damage to liver inflicted by
hepatotoxic agents is of grave consequences. Inspite of
the tremondous advances made in allopathic medicine, no
effective hepatoprotective medicine is available. Plant
dmgs are known to play a vital role in prevention and
management of liver diseases. There are numerous plants
and polyherbal formulations claimed to have
hepatoprotective activitiesr'2.

Celosia argentea ( Family-Amaranthaceae), c ommonly
krou.n as cock comb, grows ils a weed during rainy season

throughout InCia and other tropical regions of the world,
such as Srilr':ka, South Asia, Africa and America3.
Traditionally, the plant has been used'as herbal medicine
in treating a wide variety of the diseases. The seeds of C.

orgentea have b een traditionally u sed as a therapeutic
drug for hepatic disease, diabetes, inflammation,
rnetrorhagia, gonorrhoea, aphrodisiac, healing of wounds
ard injuriesa-6. Experimental studies have shown that the

extract of seeds possesses antidiabeticT, antimetastatic and

immunomodulatory activitiess,e. Phytochemical studies of
seeds of this plant have shown the presence of bicyclic
peptides, like celogentins A-Cro, moroidinr t and celosian,
rcidic polysaccharides

Since the scientific studies on its use in
hepatoprotection are scanty, therefore, the present
investigation was undertak6n to evaluate hepatoprotective
effect of70% ethanolic extract ofC. argentea seeds against
erbon tetrachloride (CCl) induced liver injuries to validate
is use in folklore against hepatocellular damage.
Itaterials and Methods
Plant Collection and Extraction : C. argentea plants were

collected from the fields around Jaipur, during Septembef -
October months and authenticaied at the tt erbariurir,
Department of Botany, University ofRajasthan, Jaipur. The
seeds were collected from mature plants, shade dried,
powdered and subjected to soxhlet extraction for 30 h using
70o/o ethanol as so lvent. The extract was filtered and
ooncentrated to dryness under reduced pressure'and low
temperature (400C). The so obtained viscous extract w.as

used for experimental study.

Animal; Colony bred, adult Wistar strain male rats (-1.5O-

l75g) were used for this investigation. All the ,rats ,ygfe
maintained under controlled standard animal house
conditions with free access to pallet food (Liptqn, India
Pvt. Ltd.) and tap water.

Experimental Protocol.' The rats were divided in to four
groups of seven animals each. Liver damage was induced

by administration ofa single dose ofcarbon tetrachloride
(CCl;) I ml./kg b. wt in olive oil ( I : I ) intraperitoneally, a day
priorto the start oftreatment. Animals ofgroup I served as

normal control, received vehicle for 7 days. Animals of
group II served as CClo treated control. Animals of gTpttp

III and IV received 70% ethanolic extract of C. argentea

seeds at the doses 200 and 400 mg/kg b. wt/day, orally,
respectively for 7 days in addition to prior single CCl.
treatment.

Autopsy : Onthe 8th day, all animals were sacrificed under

light ether anesthesia. Blood was collected directly from
the cardiac puncture. Serum was separated and stored at -
200C for biochemical analysis. Liver was excised irrrnediately,

cleaned, in ice cold normal saline, weighed and frozen at -
800 C for the estimation of lipid peroxidation (TBARS)t'?,
glutathione (GSH)I3, catalaseta and ascorbic acid.t5

Serum Analysls.' Serum samples were used for the
estimation of the activities of aspartate transaminase (AST)
and alanine transaminase (ALI)15, alkaline phosphatase
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Values are mean * SEM
Levels of Significance

' P < 0.0 I ; 
b P<0.001 when compared to normal rats,'

* P<0.05 (' ** P<0.01; *** P<0.001whencomparedtoCClotreatedrats.

Table 2. Effect of 7To/oethanolic extract of C. argentea seeds on relative liver

antioxidant defense system in CCl, intoxicated rats.
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Table 1. Effect of l0r/o ethanolic extract of c. argentea seeds on serum bioc

Levels ofSignificance

" P<0.05 ;b P<0.01 ; "P<0.001 when comparedtonormal rats

P < 0.05 ; 
-. 

P<0.01 ; 
--- 

P < 0.001 when compared to CCI4 treated rats

nrcal parameters

r*--r--
lirubin I t,

,.r-T;
r*ooo, 

I 
szr

.o oo.-l 6z:

I

al:
weight, lipid pet

Treatments AST
(u,/L)

ALT
(url)

ALP
(KA units)

Total
bilirubin

TP
(mddD

Albumin
(mddD

C0o
(lmVkgb.wt)

cq
a

C. argentea extract
(200 mg/kg b.wl)

CCL
+
C- a,rgentea exffact
(400mg/kgb.wt.)

52.65t 2.24

121.20+ 5.15b

91.45 + 4.80..

70.32+3.68*',

35.23r1.16

1a434+6.62b

82.60+3.24',

58.46*3.14"."

10.80*0.65

28.12].1.84b

20.37 +0.86 
*

t6.60*1.22*.

0.52+0.02

I .28 +0.06 b

0.88 + 0.04 
---

0.72+0.04-."

6.86*0.27

5.21+0.29"

6.25+0.24

6.73+0.31-

3.51 + 0.21

2.37 +0.15"

2.84*A.12'

3.32+0.16*

Treatments Relative liver
weight

(mg/l00g.b.wt.)

TBARS
nmolesMDA/mg

protein)

GSH

(nmoles/mg
tissue)

Catalase (CAT)
(nmolesHrO,
decomposed/

min/mg of protein)

Ascorbic acid
(mde)

Normal
3240+ 160 0.72+0.05 3.10+0.036 59.00*3.40 1.25*0.070

CCL
(lmVkgb.wt) 4038+2lS 2.56+0.09" 2.12+0.051" 36.24+4.12b 0.84+0.052b

ccl4
+
C. argentea extract
(200mg/kgb.wt)

3620* I l0 1 .80 + .1 1'.' 2.37 *0.07* 48.84*2.65' r.08 + 0.043*

CCL
+
C. argentea extract
(40Omg/kgb.wt)

3360r 95' 1.28 r 0.l3*- 2.89 + 0.09 
*..

54.25+2.36" 1.18 + 0.071".

Values are mean * SEM



J. Pfu,161. fies. 18(1) :87-9A,2005 89

.ALP)r7, and levels of total bilirubinrs, total proteinreand
albumin (Standard Kit from Ranbaxy Laboratories, Delhi).
Statistical Analysis . All the results are expressed as mean

= SEM. Statistical comparisons were made by means of
Students 't'test and P<0.05 was considered as significant.
Results and Discussion
Asignificant (P<0.001) increase in the serum levels ofAS!
A[T, ALP, total bilirubin and a significant decrease in serum
total proteins (P<0.01) and albumin (P<0.01) was observed
in CClo treated confol rats as compared to normal rats.
Administration of C. drgentea seeds extract (70% ethanolic)
showed a significant dose dependent restoration ofall those
altered biochemical parameters towards normal value when
compared with CClo treated control rats (Table I ).

The level of lipid peroxide (TBARS) was
significantly (P<0.001 ) elevated while glutathione (GSH)

@<0.001) catalase (P<0.01) and ascorbic acid (p<0.01) were
significantly lowered in CClo treated rats when compared
to normal rats. Administration ofextract in CCln intoxicated
rats significantly reversed these changes dose dependently
(Table 2).

Liv.er injury induced by CCl, is rhe best
characterised . system of the xenobiotic induced
hepatotoxicity and i s a c ommonly used m odel for the
screening of the antihepatotoxic / hepatoprotective activity
of drugs2o.

Assessment o f liver f unction can be made by
estimating the activities of serumASl AII and ALp, which
are enzymes originally present in higher concentration in
cytoplasm2r. When there is hepatocellular damage, these
enzyrnes leak in the blood circulation22. Elevated levels of
marker enzy'ires (ASl ALI ALP), total bilirubin in serum
of CClo freated control rats corresponds to extensive liver
damage induced by hepatotoxins 23'24.

Decline in the concentration of total protein and
albumin in serum of CClo treated control rats might be due
to adverse effect of hepatotoxin on the capacity to
synthesize proteins and ablumin2s.

Treatment of C. argentea seeds extract markedly
prevented C Clo induced elevation o f hepatic marker
enz),rnes (AST, ALI, ALP), total bilirubin and enhanced
the levels of total proteins and albumin in serum indicating
improvement of functional status and cellular integrity of
hepatocytes.

Mild increase in relative weight of liver in CClo
treated control rats might'be due to accumulation of fat,
rvhich was restored to normal in rats receiving 400 mg/kg b.
\\,t extract.

The r esult of t he present s tudy demonstrate
significant elevation in the levels of lipid peroxidation
(TBARS) and depletion in glutathione (GSH), catalase and
ascorbic acid in liver of CClo exposed control rats

suggesting enhanced lipid peroxidation leading to tissue
damage and failure of antioxidant defence mechanism to
prevent formation ofexcessive free radicals. The decreased
levels of giutathione, ascorbic acid and catalase enzqe
activity may be due to increased utilization in trapping the
oxyradicals26. The lipid peroxidate degradiition of
biomembrane baused due to trichloromethyl radical
(CCl3 ), an active metabolite of CClo, is one ofthe principal
causes of hepatotoxicity of CClo27.

C. argentea extract treatment in CClo intoxicated
rats cuased s ignificant d ecrease in lipid p eroxidation
(TBARS) and increase ofglutathione (GSH), ascorbic acid
contents and catalase activity in liver, suggests decrease
in oxidative stress and improvement of antioxidant defence
system. Thus, 70% ethanolic extract of C..argentea seeds
owe i t's hepatoprotective effect either b y inhibition o f
biotransforrnation ofCCl, to active free radical (CCl, ) orby
impairment of CClo induced lipid peroxidation or due to its
ability to restore the activity,of antioxidants. Many plants
having antioxidant activities have shown hepatoprotecive
effect in CCl, intoxicated animals2&3t.

The result of present study indicates that 70%o

ethanolic.extract of C. drgentea possesses
hepatoprotective activity. Further studies are, however,
needed to isolate specific components.responsible for it
and to establish its mechanism of action.
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