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Abstract: Lantana aculeata is a common weed that grows abundantly in many parts of India.
The aerial part of the plant is reported to be toxic while the roots were found to be non- toxic
when tested in albino rats. The alcoholic extract of the roots showed a significant hypolipidemic
activity in normal rats.  Hence the roots were studied for their free radical scavenging potential
in hyperlipidemic animals by administering the alcoholic extract (LAR) in doses of 25, 50 and
100 mg/kg for 30 days.  The levels of LPO, non-enzymatic antioxidant (TRG) and enzymatic
antioxidants viz. SOD, CAT and GPx that showed changes in diseased condition were reverted
back to near normal values by LAR extract treatment of plasma, liver and heart tissues. The
presence of flavonoids besides oleanolic acid in large amounts might have caused the observed
effect.
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INTRODUCTION

Lantana aculeata Linn. (Family: Verbenaceae) is
an indigenous weed that has mention in Ayurveda to
treat vitiated body conditions [1]. The aerial portion
of the plant is reported to be toxic to cattle [2]. In
normal rats, the alcoholic extract of the roots (LAR
extract) did not reveal any toxic effect up to a dose
of 3200 mg/kg b.w. but showed significant
hypolipidemic activity [3]. Hence LAR extract was
tested for its free radical scavenging potential in
hyperlipidemic rats in addition to phytochemical
screening to have an idea on the types of chemical
compounds present so that they could be correlated
to the studied activity.

MATERIALS AND METHODS

Plant extract: Mature roots of L. aculeata were
collected in the month of October - November from

Puducherry and authenticated by Dr. P. Jayaraman,
Director, Plant Anatomy Research Centre, Chennai
where a voucher specimen has been deposited.

The roots were chopped into small pieces, shade dried
and coarsely powdered. About 1.0 kg of the coarse
powder was exhaustively extracted with 90% ethanol
by cold percolation method. After 72 hours, the
solvent was decanted and distilled off over boiling
water bath. Further concentrations were done under
reduced pressure using rotary flash evaporator and
finally dried in dessicator. The yield of the root extract
(LAR extract) was found to be 0.32% (w/w).

Phytochemical screening: About 20 gm of LAR
extract was chromatographed over silica gel (60 –
120 mesh) and elution with hexane:ethyl acetate (1:1)
gave an impure solid that was purified by
rechromatography to afford a triterpenoid in fairly
good yield. This compound was found to be oleanolic
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acid by  spectroscopic data as well  as  comparison
with an authentic sample.

Antioxidant activity: Adult male albino rats (150-
200 g) of Wistar strain were obtained from Tamil
Nadu University of Veterinary and Animal Sciences,
Chennai and were maintained according to the
guidelines of CPCSEA (Reg. No. 324) under the
supervision of Animal Ethical Committee in
accordance with the Indian National Law on Animal
Care and Use. They were fed on commercial pelleted
chow obtained from Poultry Research Station,
Chennai and water was provided ad libitum. The
permission of the Departmental Ethical Committee
was obtained for the study and the experiments were
conducted as per the principles prescribed for
laboratory animal use.

The animals were divided into five groups of six rats
each. Group I acted as control that received only the
vehicle (hydrogenated groundnut oil, HGNO). Group
II animals were given only cholesterol (500 mg/kg)
together with HGNO. Groups III-V were
administered LAR extract in doses of 25, 50 and 100
mg/kg, 30 minutes after giving cholesterol with
HGNO. The experiment was continued for 30 days
and on day 31, the animals were sacrificed by
decapitation. The blood was collected and heart and
liver were dissected out, washed with 1% ice-cold
saline and homogenized with tris buffer.

The levels of lipid peroxide (LPO ) and total reduced
glutathione (TRG) were estimated in  plasma. The
aliquots of heart and liver tissue homogenates were
studied for lipid peroxide [4], super oxide dismutase
[5], glutathione peroxidase [6], total reduced
glutathione [7] and catalase [8].

Statistical Analysis: Statistical evaluation of
analytical data was done by Student’s t-test using
SPSS package. The values are expressed as the mean
± SD and values with P<0.01, P<0.001, P<0.05 were
considered significant.

RESULTS

Table 1 shows details of the results obtained during
experiment. It is evident that all the biomolecules
(except TRG in plasma, liver and heart) showed
increase in cholesterol treated group  when compared
with normal animals in group I. The values of these
parameters returned towards near normal in groups

III – V that were treated with 25, 50 and 100 mg/kg
b.w. doses of LAR extract respectively.

DISCUSSION

Free radicals formation due to high levels of
cholesterol results in oxidative abuse. All normal cells
are protected from such damage by antioxidant
system, which detoxify the reactive substances. They
include non-enzymatic antioxidant namely reduced
glutathione (GSH) and enzymatic antioxidants such
as superoxide dismutase (SOD), catalase (CAT),
glutathione peroxidase (GPx), glutathione-S-
transferase (GST) and scavenging agents such as
the tocopherols and ascorbic acid [9].

The lipids present within the membrane of the cells
in higher organisms contain a large number of
polyunsaturated fatty acid side chains. Such fatty
acids are prone to undergo a process known as lipid
peroxidation (LPO), which involves generation of
carbon radicals [10].

In the present study, elevated levels of LPO in plasma
and the tissues of liver and heart of cholesterol-treated
rats revealed a clear manifestation of excessive
formation of free radicals and activation of lipid
peroxidation system. The significant decline in the
LPO concentrations of LAR extract administered
rats unveils its antioxidant efficacy  in a dose
dependent manner. The decrease in the levels of
LPO in plasma, heart and liver tissues were
pronounced in 100 mg/kg b.w. dosage.

The non-enzymatic antioxidant GSH as a substrate
of glutathione-S-transferase enables the liver to
detoxify many foreign compounds [11]. An increase
in GSH level in plasma, heart and liver tissues with
LAR extract treated animals revealed better
antioxidant effect in a dose dependent manner.

The decrease in GSH content of liver in hyperlip-
idemic rats may probably be due to its increased
utilization by the hepatocytes in an attempt to
counteract the increased formation of lipid peroxides
[12]. The antioxidant enzymes, such as SOD, CAT
and GPx constitute a mutually supportive team of
defence against ROS [13]. Superoxide dismutase
eliminates oxygen giving rise to H

2
O

2
, which can be

destroyed either by catalase, glutathione peroxidase
or glutathione-S-tranferase consisting the basic
defensive system against oxygen toxicity [14].



1923

T
ab

le
 1

: 
E

ff
ec

t o
f 

L
an

ta
na

 a
cu

le
at

a 
ro

ot
 e

xt
ra

ct
 (

L
A

R
) 

on
 L

P
O

, n
on

-e
nz

ym
at

ic
 a

nd
 e

nz
ym

at
ic

 a
nt

io
xi

da
nt

s 
in

 h
yp

er
li

pi
de

m
ic

 r
at

s

L
A

R
 –

 L
an

ta
na

 a
cu

le
at

a 
ro

ot
; L

P
O

 -
 L

ip
id

 P
er

ox
id

at
io

n;
 S

O
D

 –
 S

up
er

ox
id

e 
D

is
m

ut
as

e;
 C

A
T

 -
 C

at
al

as
e;

 G
P

x 
– 

G
lu

ta
th

io
ne

 P
er

ox
id

as
e;

 T
R

G
 –

 T
ot

al
R

ed
uc

ed
 G

lu
ta

th
io

ne
.  

U
A
 -

 µ
m

ol
es

of
 H

2O
2 u

ti
li

ze
d 

/ s
ec

 / 
m

g 
pr

ot
ei

n;
 U

B
 -

 A
m

ou
nt

 o
f 

en
zy

m
e 

re
qu

ir
ed

 to
 g

iv
e 

50
%

 in
hi

bi
ti

on
 o

f 
N

B
T

 r
ed

uc
ti

on
; U

C
 -

µm
ol

es
 o

f 
G

S
H

 u
ti

li
ze

d 
/ m

in
ut

e 
V

al
ue

s
re

pr
es

en
t 

m
ea

n 
±

 S
E

M
of

 s
ix

 a
ni

m
al

s.
 * P

<
0.

05
; **

P
<

0.
01

; **
* P

<
0.

00
1;

 N
S

 -N
on

-s
ig

ni
fi

ca
nt

; a 
- 

w
he

n
co

m
pa

re
d 

to
 v

eh
ic

le
; b 

- 
w

he
n 

co
m

pa
re

d 
to

 c
ho

le
st

er
ol

.

The major components of LAR extract are
triterpenoids besides flavonoids and phenolic
compounds. The latter scavenge free radicals,
including hydroxyl and superoxide anions, inhibit lipid
peroxidation and improve lipid profiles [15-18]. Both
these components are also known to stimulate CAT

and SOD gene transcription [19,20]. Catalase, a
flavin linked oxidase, efficiently detoxifies hydrogen
peroxide when it exceeds normal levels [21]. The
increase in the level of CAT and SOD with LAR
extract treated animals in different doses indicated
the possible role of phenols and flavonoids in

Vinoth Kumar et al.
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modulating the expression of both CAT and SOD
activities. The significant increase in CAT and SOD
levels is comparable with the observation of Nishant
and Narasimhacharya, who reported the role of
flavonoids and polyphenols in increasing the above
parameters [22].

Glutathione peroxidase appears to play an important
role in the protection of cells from damage promoted
by intracellular process [6]. LAR extract
administration increased the glutathione peroxidase
activity thus proving  its scavenging ability against
toxic radicals.

The ability of LAR extract to significantly increase
the levels of the antioxidant enzyme systems with a
concomitant decrease in the lipid peroxide levels and
increase in GSH levels in the plasma and decrease
in LPO levels with increase in GSH, SOD, CAT and
GPx in the tissues of heart and liver is indicative of
its protective role and  its free radical scavenging
ability in hypercholesterolemic condition. This
abnormal condition has lead to renewed initiative to
search for effective phytochemical compounds
present in the extract.

Oleanolic acid is the major component present in the
roots of Lantana aculeata [3]. It is a pentacyclic
triterpenoid with a wide range of pharmacological
properties [23] and also possesses significant antioxi-
dant properties [24]. Perhaps oleanolic acid may be
one of the active principals contributing to antioxidant
actions of LAR extract. Further studies on the subject
are in progress in our laboratory.
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