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Abstract

The present study was carried out to observe the hepatoprotective ef-
fect and antioxidant activity of the ethanol extract of the roots of Trian-
thema decandra Linn. (200 and 400 mg/kg) in rats treated with carbon
tetrachloride for 8 weeks. Extract at the tested doses restored the levels
of all serum (aspartate aminotransferase, alanine aminotransferase,
alkaline phosphatase, total bilirubin and total protein) and liver ho-
mogenate enzymes (glutathione peroxidase, glutathione reductase,
superoxide dismutase and catalase) significantly. Histology demon-
strated profound steatosis degeneration and nodule formation were
observed in the hepatic architecture of carbon tetrachloride treated
rats which were found to acquire near-normalcy in extract plus carbon
tetrachloride administrated rats, and supported the biochemical obser-
vations. This study suggests that ethanol extract of T. decandra has a
liver protective effect against carbon tetrachloride- induced hepatotox-
icity and possess antioxidant activities.

Introduction

thy. Hepatoprotective effect of some plants like

Liver, the largest organ in vertebrate body, is the
major site of intense metabolic activities. Liver in-
jury caused by toxic chemicals and certain drugs
has been recognized as a toxicological problem.
Herbal drugs are playing an important role in
health care programs worldwide, and there is a
resurgence of interest in herbal medicines for the
treatment of various ailments including hepatopa-

Spirulina maxima (Torres-Durain et al., 1999),
Eclipta alba (Saxena et al., 1993), Boehmeria nivea
(Lin et al., 1998), Cichorium intybus (Zafar and Alj,
1998) and Picrorhiza kurrooa (Saraswat et al., 1999),
Phyllanthus niruri (Igbal et al., 2007) etc has been
reported. Trianthema decandra Linn. of family
Aizoaceae, is a prostrate weed distributed in the
Southern parts of India. The roots of the plant is
well-known as an aperient (Nadkarni, 1976) and
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reported to be useful in hepatitis, asthma and in
orchitis (Kirtikar and Basu, 1991). No scientific
data have been reported for the hepatoprotective
effect of this medicinal plant so far, this study was
therefore undertaken to fill the lacuna in this re-
gard.

A number of pharmacological and chemical agents
act as hepatotoxin and produce variety of liver ail-
ments (Ram and Goel, 1999). Carbon tetrachloride-
intoxication in rats is an experimental; model
widely used to study necrotic and steatonic
changes in hepatic tissue. Accordingly, the present
experiment was designed to use carbon tetrachlo-
ride - intoxicated rat liver as model.

Materials and Methods

Plant Material: Roots of T. decandra were collected
from outskirts of Chennai, Tamil Nadu, South In-
dia. The plant was identified and authenticated by
experts from the Botanical Survey of India, South-
ern circle, Coimbatore, Tamil Nadu, India. A
voucher specimen was deposited to the Botanical
Survey of India (No: BSI/SC/5/23/07-08-Tech-
592).

Preparation of extract: The collected roots were
washed with running water to remove sand and
adherent impurities, chopped and air dried under
shade. The dried roots were pulverized in an elec-
tric grinder. The powder obtained was extracted
with ethanol (95% v/v). The extract was then re-
duced to a dark colored molten mass by using ro-
tary evaporator under reduced pressure. The per-
centage yield of the extract was 14.2% with refer-
ence to the dried material. The extract suspended
in 1% gum acacia was used for animal administra-
tion.

Experimental animals: Wistar rats weighing 150-200
g of either sex procured from TANUVAS (Tamil
Nadu University of Veterinary and Animal Sci-
ences), Chennai were used for the study. The ani-
mals were maintained in well ventilated rooms
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with 12: 12 light/dark cycle in polypropylene
cages. Standard rodent pellets (Hindustan Lever
Ltd, Mumbai) and water were provided ad libitum.
Animals were acclimatized to the laboratory condi-
tions one week prior to the initiation of the study.
The study was approved by Institutional Animal
Ethical Committee (IAEC) constituted for the pur-
pose of CPCSEA.

Preliminary  phytochemical screening: Preliminary
phytochemical screening was performed as per
procedure of Kokate et al. (2004).

Acute toxicity studies: Albino mice weighing 22-25 g
selected by random sampling technique were used
in the study. Acute oral toxicity was performed as
per OECD-423 guidelines (Ecobichon, 1997). The
animals were fasted overnight, provided only wa-
ter after which extract was administered to the
groups orally at the dose level of 5 mg/kg body
weight by gastric intubation and the groups were
observed for 14 days. If mortality was observed in
2 or 3 animals, then the dose administered was
assigned as a toxic dose. If mortality was observed
in one animal, then the same dose was repeated
again to confirm the toxic dose. If mortality was
not observed, the procedure was repeated for fur-
ther higher doses such as 50, 300 and 2,000 mg/kg
body weight. The animals were observed for toxic
symptoms such as behavioral changes, locomotion,
convulsions and mortality for 72 hour.

Induction of hepatic damage: Liver damage was in-
duced in rats by administering carbon tetrachlo-
ride (1 ml/kg) in a suspension of olive oil (1:1)
orally twice a week, on every first and fourth day
of all the 8 weeks (Gerhard Vogel, 2002).

Experimental design: Rats were divided into 5
groups of 6 animals each as follows: Group I:
served as control and received 1 ml of 1% gum aca-
cia p.o for 8 weeks; Group II: served as hepatotoxic
rats and received carbon tetrachloride (1 ml/kg)
with equal volume of olive oil (1:1) twice a week
for 8 weeks; Group III: animals received extract
(200 mg/kg p.o) suspended in 1% gum acacia for 8
weeks. Carbon tetrachloride (1 ml/kg) suspended
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in olive oil (1:1) was administered orally twice a
week for 8 weeks concomitantly; Group IV: ani-
mals received extract (400 mg/kg p.o) suspended
in 1% gum acacia for 8 weeks. Carbon tetrachloride
(1 ml/kg) suspended in olive oil (1:1) was adminis-
tered orally twice a week for 8 weeks concomi-
tantly; Group V: animals received silymarin (25
mg/kg p.o) suspended in gum acacia (1%) for 8
weeks. Carbon tetrachloride (1 ml/kg) suspended
in olive oil (1:1) was administered orally twice a
week for 8 weeks.

Replenishing a known quantity of fresh food daily
at 10.30 a.m. and thereby measuring the food in-
take of the previous day carried out measurement
of daily food consumption. Body weight of rats
was recorded weekly to assess percentage of
weight gain in each group. General well being and
behavior of the animals were observed daily
throughout the period of study. The litter in the
cage was renewed twice a week to ensure maxi-
mum comfort for the animals.

Animals were kept starved overnight on the 59th
day. On the next day all the animals were sacri-
ficed under light ether anesthesia. Blood was col-
lected by carotid bleeding into sterilized dry centri-
fuge tubes and allowed to coagulate for 30 min at
37°C. The clear serum was separated at 2,500 rpm
for 10 min. this was kept in frozen containers and
preceded for biochemical estimations. A portion of
liver tissue was fixed in 10% formasal (formalin
diluted to 10% with normal saline) for histology.
Hundred milligram of liver issue from each rat
was preserved at -20°C for antioxidant study.

Biochemical estimations: The separated serum was
subjected to biochemical estimation of different
like aspartate
alanine aminotransferase (Reitman and Frankel,
1957), alkaline phosphatase (Tiez, 1983); total bil-
lirubin (Gupta et al., 2007), total protein (Lowry et
al., 1951) and lactate dehydrogenase (Alam., 2002).

parameters aminotransferase,

Histology: The formasal-fixed portion of liver was
processed for histopathology. After paraffin em-
bedding and block making, serial sections of 5 pm
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thickness were made, stained with haemotoxylin
and eosin, examined under microscope and photo-
graphed with Nikon LabPhot 2 unit (Venukumar
and Latha, 2002).

The antioxidant status: One hundred milligram of
liver tissue was weighed and homogenate was pre-
pared in 10 ml Tris hydrochloric acid buffer (0.5 M;
pH 7.4) at 4°C. The homogenate was centrifuged
and the supernatant was used for the assay of cyto-
protective enzymes namely catalase (Aebi, 1983);
glutathione peroxidase (Lawrence and Burk, 1976);
superoxide dismutase (Marklund and Marklund,
1974) and glutathione reductase (Dobler and
Anderson, 1981).

Statistical analysis: One-way analysis of variance
(ANOVA) followed by Dunnet’s t-test was applied
for determining the statistical significance of differ-
ence between experimental groups. The level of
significance was set at 0.05.

Result

The extract did not produce any toxic symptoms of
mortality up to the dose level of 2,000 mg/kg body
weight in rats, and hence the drugs were consid-
ered to be safe for further pharmacological screen-
ing. According to the OECD-423 guidelines for
acute oral toxicity, the LDsp dose of 2,000 mg/kg
and above is categorized as unclassified.

There was a significant decrease (p<0.001) in the
levels of aspartate aminotransferase, alanine ami-
notransferase, alkaline phosphatase and total pro-
tein and a significant increase (p<0.001) in total
bilirubin in carbon tetrachloride-treated animals
from those of the control group. Administration of
extract (200 and 400 mg/kg) increased the reduced
levels of aspartate aminotransferase, alanine ami-
notransferase, alkaline phosphatase and total pro-
tein (p<0.001). The level of total bilirubin was re-
duced significantly by the administration of extract
in a dose dependent manner. Silymarin, the refer-
ence drug restored the altered levels of enzymes
significantly (p<0.001) (Table I). The levels of cyto-
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Table I: Effect of T. decandra on different marker enzymes and total protein

Table II: Effect of T. decandra on activities of antioxidant enzymes

glutathione reductase, superoxide dismutase and
catalase were reduced drastically in the liver ho-
mogenate by the administration of carbon tetra-
chloride plus extract (200 and 400 mg/kg) in-
creased the levels of these enzymes (p<0.01 and
p<0.001) (Table II). The histopathological sections
of liver of control group and silymarin (25 mg/kg)-
treated group exhibited normal architecture. The
carbon tetrachloride-treated group exhibited stea-
tosis and necrosis which was restored by the ad-
ministration of extract in two different doses
(Figure 1).

Discussion

The changes associated with carbon tetrachloride-
induced liver damage of the present study ap-
peared similar to that of acute viral hepatitis
(Venukumar and Latha, 2002). Carbon tetrachlo-
ride, a widely used experimental hepatotoxicant, is
biotransformed by the cytochrome P-450 system to
produce the trichloromethyl free radical, which in
turn covalently binds to cell membranes and or-

ganelles to elicit lipid peroxidation, disturb Ca2*
homeostasis, and finally result in cell death
(Recknagel et al., 1989).

Animals of group II (received carbon tetrachloride
alone) significantly lost their body weight and
showed reduced food consumption as compared to
control. Animals of group III and IV (carbon tetra-
chloride plus two doses of extracts) showed a sig-
nificant increase in body weight and food con-
sumption when compared to group II. These find-
ings suggested that extract administration has sig-
nificantly neutralized the toxic effects of carbon
tetrachloride and helped in regeneration of hepato-
cytes (Farooq et al., 1997).

Estimating the activities of serum marker enzymes,
like aspartate aminotransferase, alanine ami-
notransferase, alkaline phosphatase can make as-
sessment of liver function. When liver cell plasma
membrane is damaged, a variety of enzymes nor-
mally located in the cytosol are released in to the
blood stream. Their estimation in the serum is a
useful quantitative marker of the extent and type

of hepatocellular damage (Mitra et al., 1998).
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Figure 1: Photomicrographs of liver sections of rat stained with haemotoxylin and eosin (x100). a) normal rats (Group I) showing
normal architecture; b) carbon tetrachloride-treated rats (Group II) showing steatosis and necrosis; c) carbon tetrachloride plus
extract (200 mg/kg)-treated rats (Group III) showing moderate restoration of liver architecture; d) carbon tetrachloride plus ex-
tract (400 mg/kg)-treated rats (Group 1V) showing almost normal of liver architecture; e) silymarin-treated rats (Group V) show-
ing significant restoration of liver architecture comparable with normal rat

protective enzymes such as glutathione peroxidase,
The enhanced activities of these serum marker en-
zymes observed in carbon tetrachloride-treated rats
of the present correspond to the extensive liver
damage induced by the hepatotoxin. The tendency
of these enzymes to return to near normalcy in ex-
tract administered groups is a clear manifestation
of anti-hepatotoxic effect of extract.

Hypoalbuminemia is most frequent in the presence
of advanced chronic liver diseases. Hence decline in
total protein content can be deemed as a useful in-
dex of the severity of cellular dysfunction in

chronic liver diseases. The lowered level of total
proteins recorded in the serum as well as liver of
carbon tetrachloride-treated rats suggests the sever-
ity of hepatopathy. The attainment of near nor-
malcy in total protein content of serum and liver of
extract treated rats further elucidates the hepato-
protective effect of T. decandra. Observation of liver
sections from different groups supports the hepato-
protective efficacy of T. decandra.

Experimental and epidemiological studies support
the involvement of oxidative stress in the patho-
genesis and progression of several chronic diseases
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(Tewnari et al., 2000). It is known that oxygen, indis-
pensible for maintaining life, sometimes becomes
toxic and results in the generation of most aggres-
sive agents such as reactive oxygen species (ROS).
The high reactivity of ROS may trigger a host of
disorders in body resulting in tissue damage and
necrosis in many instances (Prasad et al., 1999).

It has been established that carbon tetrachloride is
accumulated in hepatic parenchymal cells and me-
tabolically activated by cytochrome P-450 depend-
ent monoxygenases to form a trichloromethyl free
radical (CCls)) which alkylates cellular proteins and
other macromolecules with a simultaneous attack
on polyunsaturated fatty acids in the presence of
oxygen to produce lipid peroxides leading to liver
damage (Recknagel, 1983).

The body has an effective mechanism to prevent
and neutralize the free radical induced damage.
This is accomplished by a set of endogenous anti-
oxidant enzymes, such as glutathione peroxidase,
glutathione reductase, superoxide dismutase and
catalase. When the balance between ROS produc-
tion and antioxidant defence is lost, oxidative stress
results, which through a series of events deregu-
lates the cellular functions leading to various patho-
logical conditions (Bandyopadhyay et al., 1999).
Any compound, natural or synthetic, with antioxi-
dant properties might contribute towards the par-
tial or total alleviation of this type of damage.

Glutathione peroxidase, superoxide dismutase and
catalase constitute a mutually supportive team of
defence against ROS. Superoxide dismutase is a
metalloprotein and is the first enzyme involved in
the antioxidant defence by lowering the steady-
state level of Oy. Catalase is a hemeprotein, local-
ized in the peroxisomes or the microperoxisomes.
This enzyme catalyses the decomposition of H.O»
to water and oxygen and thus protecting the cell
from oxidative damage by H>O.and OH-. Glu-
tathione peroxidase is a seleno enzyme two third of
which (in liver) is present in the cytosol and one
third in the mitochondria. It catalyses the reaction
of hydroperoxidases with reduced glutathione to
form glutathione disulphide (GSSG) and the reduc-
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tion product of the hydroperoxide. In our study,
decline in the activities of these enzymes in carbon
tetrachloride-administered rats revealed that oxida-
tive stress elicited by carbon tetrachloride intoxica-
tion have been nullified due to the effect of T. decan-
dra. This observation agrees with those of Lin et al.,
(1998), who investigated hepatoprotective and anti-
oxidant activity of Boehmeria nivea. Glutathione re-
ductase is concerned with the maintenance of cellu-
lar level of GSH (especially in the reduced form) by
effecting fast reduction of oxidized glutathione to
reduced state.

It may be possible that the natural antioxidants
strengthen the endogenous antioxidant defense
from ROS ravage and restore the optimal balance
by neutralizing the reactive species. They are gain-
ing immense importance by virtue of their critical
role in disease prevention. In conclusion, it can be
said that ethanol extract of T. decandra has exhibited
a liver protective effect against carbon tetrachloride
-induced hepatotoxicity and possessed antioxidant
activities. Efforts are in progress to isolate and pu-
rify the active principle involved in the hepatopro-
tective efficacy of this medicinal plant.
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