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1. Introduction

Flaveria trinervia (Asteraceae) is an
dichotomously branched herb. Leaves are
opposite, oblong, auricled at base, dentate.  The
plant is native to Australia, and is widely
distributed in Chengalpattu, Coimbatore,
Dharmapuri, Salem, Tiruchirappalli and
Tirunelveli (Tamil Nadu). It is reported that the
leaf juice of the plant is used to overcome
jaundice [1]. It is also claimed to be useful in
skin diseases [1]. No systamatic studies on the

liver protective activity of Flaveria trinervia  leaf
[2] and hence, this formed the basis to takeup
the study.

CCl
4
 has been one of the most commonly used

toxins in the experimental study of liver disease.
The hepatotoxicity of CCl4 is mediated through
its initial reduction by cytochrome-p450 to toxic
trichloromethyl radicals. These radicals can react
directly with polyunsaturated fatty acids or other
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cellular components, thus damaging the liver
[3]. In the present study CCl

4
 was employed to

produce liver toxicity.

2. Materials and methods

2.1 Plant material

The plant material of F. trinervia  was collected
from Tirunelveli, Tamil Nadu, in January 2003
and authenticated by Dr. C. Chelladurai, survey
of medicinal plants unit (CCRAS),
palayamkottai, Tamil Nadu. A voucher specimen
of the plant has been deposited in the department
of pharmacy, Annamalai University, Tamil Nadu.

2.2 Preparation of extract

Dried and coarsely powdered plant leaves of
F.trinervia  were extracted with methanol. The
methanolic extract was concentrated under
reduced pressure and dried. The percentage
yield of extract was 13.5% w/w. The extract
was made in to suspension with 1% carboxy
methyl cellulose (CMC) in distilled water and
used for the experiment.

2.3 Preliminary phytochemical test

The preliminary investigation of extract found
to contain flavonoids, tannin, phenol and
carbohydrate.

2.4 Animals

Wistar strain of male rats 130-180 g,
maintained under uniform conditions of light
and temperature were used during this study.
They were allowed to feed on standard diet
and water ad libitum.  Experimental protocols
were approved by the Institutional Animal
Ethical Committee.

2.5 Hepatoprotective activity

The experiment was performed following the
modified method of Subrata De. et al [4].
Animals were divided in to five groups of six
rats each. Group I was kept as control and
distilled water was administered orally for 10

days. To the II group 1% CMC was administered
per oral (p.o.) for ten days. Group III, IV and
V received 0.7 ml/kg of CCl4 intraperitoneally
(i.p.) from third day to tenth day. Group IV
was treated with the extract (400 mg/kg p.o.)
and group V received silymarin (200 mg/kg p.o.,
suspended in 1% CMC) for ten days.

Silymarin or extract treatment was started two
days prior to CCl

4
 administration and continued

till the end of the experiment. The rats were
sacrificed one hour after the last CCl

4
 injection,

by cervical dislocation and the blood was
collected by the occular puncture followed by
separation of serum and plasma.  Half of the
liver tissue was transferred into 10% formalin
solution and the remaining in saline solution,
for histopathological study and evaluation of
biochemical parameters respectively.

The activities of serum marker enzymes namely
GOT, GPT and ALP were assayed in serum
using standard kits from Lupin Laboratories and
Pointe Scientific respectively. The levels of
protein and albumin were estimated in serum
using standard kits from Ranboxy Laboratories
[5]. Other biochemical parameters such as,
triglyceride [6], cholesterol [7], protein [8],
peroxide [9], glutathione [10] and phospholipid
[11] were determined. The liver tissues were
processed following standard procedures [6] for
histopathological examination.

2.6 Statistical analysis

Results were expressed as mean ± SEM. An one
way analysis of variance (ANOVA) was
performed to find out the difference between
the means and the level of significance was set
at p<0.05.

3. Results

The levels of GPT, GOT on CCl4 administration
were elevated compared to the corresponding
normal value, but there was no such significant
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rise in ALP level. The extract and silymarin
treated group significantly reduced the elevated
levels of GPT and GOT. The values are
presented in table 1.

Observations on CMC treated group were almost
similar to that of control group. Phospholipid,
serum protein, albumin, triglyceride and
cholesterol contents decreased on CCl4 treated
group compared to the normal, however
significant increase in the level of phospholipid,
protein, albumin, triglyceride and cholesterol
levels after treatment with plant extract was
observed.

Peroxide levels were higher than the normal
value on CCl4 treatment but the levels were
decreased after administration of plant extract
or silymarin. Glutathione levels were not
affected in CCl4 treated groups (Table 2).

In the morphological study, the liver was
appeared to be pale in color in the CCl

4
 treated

group. However no such remarkable difference
in morphology was observed in drug treated
group compared to control.

The control group showed normal liver histology
(Fig 1). Radiating arrangements of hepatocytes
in CCl

4
 group got disrupted. Macro vesicular

Table 1.
Hepatoprotective effect of Flaveria trinervia  on serum parameters in CCl

4
 treated rats.

Parameter Control 1% CMC CCl
4

Methanolic Silymarin
   extract

GPT U/L 52 ± 1.23 54.4 ± 2.73 96.3 ± 1.45* 61.2 ± 1.33*a 52.5 ± 4.16*a

GOT U/L 134.5 ± 2.04 124.3 ± 1.17 286 ± 2.41* 154 ± 1.49*a 139.3 ± 0.77*a

ALP U/L 264.6 ± 1.45 284 ± 0.67 259.6 ± 1.24* 295.6 ± 0.49*a 364 ± 1.23*a

Cholestrol mg/dl 84.2 ± 2.73 84.6 ± 1.86 35.23 ± 0.56* 69.73 ± 3.05*a 73.3 ± 0.13*a

Triglyceride mg/dl 20.63 ± 3.06 22.5 ± 0.06 15.6 ± 2.73* 19.5 ± 1.48a 21.73 ± 2.62a

Protein g/dl 7.77 ± 0.28 7.47 ± 2.16 5.73 ± 0.34* 6.9 ± 0.02*a 7.5 ± 1.03a

Albumin g/dl 4.43 ± 0.13 4.4 ± 1.17 3.23 ± 0.24* 3.83 ± 0.08*a 4.17 ± 0.20*a

Values are expressed as mean ± SEM:  (n=6);
*P<0.05 compared to control group; aP< 0.05 compared to CCl

4
group.

Table 2.
Hepatoprotective effect of Flaveria trinervia  on certain liver parameters in CCl

4
 treated rats.

Parameter Control 1% CMC CCl
4

Methanolic extract Silymarin

Protein mg/g tissue 6.24 ± 0.05 6.3 ± 2.001 5.89 ± 2.01* 7.78 ± 1.01*a 6.82 ± 0.02a

Peroxide nmol/g 30.15 ± 2.8 29.65 ± 3.56 116.67 ± 2.5* 76.51 ± 2.79*a 52.27 ± 0.51*a

of protein

Glutathione 0.045 ± 0.01 0.03 ± 1.04 0.05 ± 0.02 0.04 ± 0.05 0.037 ± 2.01
µ mol/mg of protein

Phospholipid 1.09 ± 0.39 0.98 ± 1.06 0.34 ± 0.12* 0.83 ± 0.04a 0.91 ± 0.05a

µ mol/mg of protein

Values are expressed as mean ± SEM:  (n=6);
*P<0.05 compared to control group; aP< 0.05 compared to CCl

4
 group;
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fatty changes were seen essentially (Fig 2). In
extract treated group degeneration areas are lesser
and fatty changes are also lesser when compared
to CCl

4
 group (Fig 3). The histopathological

response to the methanolic extract of leaves of
F.trinervia  was comparable to that observed with
the silymarin (Fig 4). It shows moderate
protection in CCl4-induced liver damage.

4. Discussion

The effect of F. trinervia  on CCl4-induced toxic
system was examined and compared with that
of silymarin which is a flavonolignan extracted
from the seeds of Silybum marianum  and a
known antihepatotoxic agent [12]. CCl4

mediated liver injury is attributed to the

Fig. 4: Liver tissue of rats treated with CCl
4
 and

silymarin 10Χ10x=100x

production of free radicals [13,3]. The
trichloromethyl radical reacts with membrane
components and is responsible for attacking
polyunsaturated fatty acids, leading to membrane
lipid peroxidation.

This lipid peroxidative degradation of
biomembranes is one of the major principle
causes of hepatotoxicity of CCl4 [14, 15]. This
has been confirmed in the present study by
elevated levels of GPT, GOT and peroxides.
But the plant extract and silymarin reversed
these levels.

Extract and silymarin treated group have
increased level of ALP; it may be due to the
increased synthesis of ALP by the recovering

Fig. 1. Liver tissue of control rats 10Χ10x=100x Fig. 2: Liver tissue of CCl
4
 treated animals

10Χ10x=100x

Fig. 3: Liver tissue of rats treated with CCl
4
 and

Flaveria trinervia 10Χ10x=100x

S. Umadevi  et al. / Journal of Natural Remedies, Vol 4/2 (2004) 168 - 173



172

biliary canalcular and hepatic cells as it is
evidenced from the increased level of albumin
in the blood, a marker of hepatic synthetic
function (Table1) [16]. From the ALP level of
extract / CCl

4
 treated group, it was understood

that the extract has no choleretic effect.

The plant extract has significantly increased the
serum levels of total protein and albumin,
indicating its hepatoprotective activity.
Stimulation of protein synthesis has been
advanced as a contributory hepatoprotective
mechanism, which accelerates the regeneration
process and the production of the liver cells [17].

In the present study, a significant decrease in
cholesterol and triglyceride levels of serum was
observed in CCl

4
 treated rats compared to the

control group. It may be due to an impairment
of lipoprotein synthesis or a decreased transport
of lipid components from the liver to serum
[18].  The extract treated reversed the changes
in the lipid profiles of serum.

Carbon tetrachloride administration is reported
to increase the susceptibility of certain types of
phospholipids to peroxidative attack, leading to
enhancement of their breakdown [19]. This
effect combined with impairment in their

synthesis due to liver parenchymal cells might
have been the cause of the observed depletion
of the phospholipid content of the liver. The
depletion was prevented by extract
administration. Glutathione levels were not
affected in CCl4 treated groups.

The results of biochemical observations are
supplemented by histopathological examination
of rat’s liver sections. The histological changes
induced by CCl

4
 treatment was altered by the

administration of F. trinervia.

In this study, a failure of antioxidant defense
mechanisms to prevent formation of excessive
free radicals in CCl4 treated rats was evidenced
from high level of lipid peroxides. Pretreatment
with the extract retained the defense mechanism
possibly due to its antioxidant effect.  Our results
suggest that the methanolic extract of
F. trinervia  prevents fatty liver, and exhibits
antioxidant activity and protects liver from
severe damage caused by CCl4.
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