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ABSTRACT

An attempt has been made to study the influence of Solanum trilobatum
extract on mercury intoxicated rats. The animals were treated with suble-
thal dose of mercuric chloride (2mg/kg body wt.) for 30 days. During the
mercury treatment, the level of Aspartate transaminase (AST), Alanine
transaminase (ALT) and Alkaline phosphatase (ALP) in serum and lipid
peroxidation (LPO) in liver tissue significantly increased and Reduced
glutathione (GSH), Glutathione peroxidase (GPx), Catalase (CAT) and Su-
peroxide dismutase (SOD) were simultaneously decreased in the respec-
tive tissue. This result indicates that the liver tissue was completely dam-
aged. After mercury treatment, solanum trilobatum extract (150mg/kg body
wt.) was administrated in mercury intoxicated animals for another 15 days.
Solanum trilobatum extract administration has improved the liver func-
tion in mercury intoxicated animal as indicated by declined in the increased
level of AST, ALT and ALP in serum and LPO content in liver tissue. The
decreased level of antioxidant system (GSH, GPx, CAT and SOD) has been
promoted. This result suggested that Solanum trilobatum extract has
play a vital role at the time of reducing the mercury toxicity in intoxicated
animals.  2010 Trade Science Inc. - INDIA
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INTRODUCTION

Human activities play a major role in the pollution
of environment with toxic and carcinogenic metal com-
pound. There is an accumulating contamination of wa-
ter sources and food chain with these compounds.
Hence, industrial pollution of the environment with
metal compounds is becoming a significant problem[8].
Unlike most organic pollutants, heavymetals are not

degraded and accumulate in the environment[28] and
food chain.

Mercuric chloride is an inorganic compound that
has been used in agriculture as fungicides, in medicine
as topical antiseptical and disinfectants, and in chemis-
try as an intermediate in the production of other mer-
cury compounds[35]. Mercury and its compound are
used widely in industries and their hazards to animal
beings have been well documented[17,19,41,42]. Mercury
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and its compounds are used in a variety of products
and manufacturing process. It comes from weathering
process of earth�s crust, industrial discharge, pest or
disease control agent applied to plants, urbanization,
surface run off, mining, soil erosion, sewage effluent[30].
Although people know the adverse effect of mercury,
they used mercury in electric apparatus, choloro-alkali
plants, caustic soda, and caustic potash industry etc. as
well as in ayurvedic medicines, antiseptics, parasiticidal,
fungicidal effects and also in the denstistry for amalgam
fillings[3,17,41,42]. The toxic effect of mercury varies ac-
cording to the chemical composition.

Indian medicinal plants belonging to about 49 fami-
lies were investigated as liver protective drugs[13]

Solanum trilobatum Linn (Family : Solanaceae) is used
in siddha system of medicine as an expectorant and
and in the treatment of respiratory diseases, asthama
chronic febrile infections, tuberclosis, cardic and liver
diseases[32] Sobatum, beta-solamarine, solaine,
solasodine, glycoalkaloid and diosogenin and tomatidine
are the constituents isolated from this plants[46] This plant
possesses a broad spectrum of antibiotic antibacterial,
antimitotic and anticancer activity[23] No detailed study
has been conducted on the hepatoprotective activity of
Solanum trilobatum .Therefore, the present study was
carried out to explore hepatoprotective efficacy of
Solanum trilobatum extract against mercury induced
hepatotoxicity in animal models.

MATERIALS AND METHODS

Preparation of plant extract

One kg of plant materials (whole plant) was shade
dried, coarsely powdered and allowed to soak in 2 l of
90 per cent alcohol for 48h at room temperature The
extract was filtered and concentrated on a water bath
to 20 ml. The inorganic material was precipitated and
filtered off. The filterate was again concentrated and
dried in vaccum. The yield of the extract was w/w of
powderded methanol extract, which was stored in re-
frigerator for further use.

The doses of Solanum trilobatum extract were se-
lected on the basis of acute toxicity study and the LD
50 of the extract was found to be 5g/ kg bodyweight.
Solanum trilobatum extract administration did not pro-

duce any abnormalities such as atoxic, circling, lacri-
mation, labowed breathing etc., inthe animals through-
out the experimental period. The present dose
levelselected for the present study was non �toxic and
safe.

Animals

Normal adult female rats,Rattus norvegicus, of the
wister strain weighing ranging from 2005g were used
in this experiments. All the animals were fed on a stan-
dard rat feed and water ad Libitum. Experimental pro-
tocol was approved by the Institutional Animals Ethics
Committee (IAEC) of Tamil University.

Group I Untreated control Provided standard diet 
and clear water ad 
libitum and observed 
for 30 days 

Group II Mercuric Chloride 
treatment 

2mg / kg body weight. 
Oral administration 
daily up to 30 days 

Group III Mercuric chloride 
followed by 
Solanum trilobatum 

2mg/kg body wt. of 
mercuric chloride for 
30 days followed by 
150mg / kg body wt. 
of Solanum trilobatum 
for another 15 days. 
Oral administration 
daily up to 30 and 15 
days respectively. 

Group IV Solanum trilobatum 
alone treatmentl 
 

150mg / kg body 
weight. Oral 
administration daily 
up to 15days 

Total weight of the diet was kept constant through-
out the experimental period. After the scheduled treat-
ments, the blood sample was taken from the tail vein
and serum was trapped and then used for various en-
zyme assays (AST, ALT, ALP by adopting the method
of King[21] and then the animals were sacrificed by cer-
vical dislocation. The whole liver tissue was isolated
immediately from the animals in the cold room and then
used for estimation of Lipid Peroxidation by the method
of Nichans and Samuelson[33], Reduced glutathione by
the method of Beutler and Kelley[1], Glutathione Per-
oxidase by the method of Rotruck et al.,[40], Catalase
by the method of Sinha[45], Superoxide dismutase by
the method of Kakkar et al.,[18]

Statistical significance was evaluated using ANOVA
followed by Duncan Multiple Range Test (DMRT)[6]
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RESULT AND DISCUSSION

Mercury is a transition metal and it promotes the
formation of reactive oxygen species (ROS) such as
hydrogen peroxides. These ROS enhances the perox-
ides and reactive hydroxyl radicals[16,29]. These lipid per-
oxides and hydroxyl radical may cause cell membrane
damage and thus destroy the cell. Mercury also inhibits
the activities of free radical quenching enzymes cata-
lase, superoxide dismutase and glutathine peroxidase.
AST and ALT also serve as biomarkers for liver func-
tion.

The present work showed the increased level of
AST, ALT, and ALP in the serum of rat when treated
with mercuric chloride (TABLE 1). During the recov-
ery period, the level of AST, ALT, ALP activities were
reached to near normal (TABLE 1). In the liver tissue,
the level of LPO was significantly enhanced and simul-
taneously GSH, GPX, CAT and SOD were significantly
decreased when treated with mercuric chloride. During
recovery period, the level of GSH, GPX, CAT and SOD
were reached to near normal level (TABLE 2)

Lipid peroxidation is a chemical mechanism capabe
of disrupting the structure and function of the biological
membranes that occurs as a result of free radical attack
on lipids. The ability of mercury to produce ROS was
indicated in the present study by increased amount of
hepatic lipid peroxides (LPO). Other studies have re-
ported that intracellular generation of hydrogen perox-
ides (H

2
O

2
) could be involved in the initiation of mer-

cury hepatotoxicity in mice[7,20]. Mercury causes cell
membrane damage like lipid peroxidation which leads
to the imbalance between synthesis and degratation of
enzyme protein[36]. The excess production of ROS by
mercury may be explained by its ability to produce al-
teration in mitochondria by blocking the permeability
transition pore[20,34].

Reactive oxygen metabolites (ROMs) are gener-
ated by a specialized phagocytic cells (neutrophils) as
cytotoxic agents to fight invading micro organism, a pro-
cess known as the respiratory or oxidative burst. For
this purpose, phagocytes use the membrane bound

TABLE 1 : Level of AST, ALT and ALP in the serum of rats
treated with mercuric chloride followed by Solanum
trilobatum treatment

Parameters Control HgCl2 
HgCl2 + 

Solanum 
trilobatum 

Solanum 
trilobatum 

AST U/L 40.160.07 110.760.24* 44.520.51** 38.220.05 

ALT U/L 18.250.08 53.640.04* 20.180.09** 18.580.16 

ALP U/L 111.760.38 390.640.27* 121.640.37** 110.910.39 

Mean  S.D of six individual observations
Significance *(p<0.05) group I compared with group II
Significance *(p<0.05) group II compared with group III

In the present work, AST, ALT and ALP in serum
were significantly increased (TABLE 1) and enhance-
ment of LPO content and simultaneously decreased level
of GSH, CAT, GPx and SOD were observed in mer-
cury intoxicated animals (TABLE 2). These results sug-
gested that the mercury induced hepatotoxicity and
oxidative stress in animals.

Mercury intoxication showed a significant increase
in AST, ALT and ALP activities. This results may be
due to hepatocellular necrosis which causes increase in
the permeability of cell membrane resulting in the re-
lease of these enzyme in the blood stream[37,43]. Hwang
et al., (2000) have also observed similar type of results

in rat serum when treated with cadmium. They are also
observed that the liver damage is mainly responsible
for elevating the AST ALT, and ALP level in Cd intoxi-
cated animals serum.[5,15]

TABLE 2 : Level of lipid peroxidation and antioxidants in the
liver tissue of rats treated with mercuric chloride followed by
Solanum trilobatum treatment

Parameters Control HgCl2 
HgCl2 + 
Solanum 

trilobatum 

Solanum 
trilobatum 

Lipid 
peroxidation 
(nmoles/g. 
wet wt.of 
tissue) 

0.4000.36 2.2500.36* 0.4030.09** 0.4030.01 

Reduced 
glutathione 
(moles/g. 
wet wt.of 
tissue) 

45.1530.43 27.4880.92* 45.6420.51** 46.7910.54 

Glutathione 
peroxidase 
(moles/mg. 
protein/min) 

0.1870.01 0.1040.01* 0.2050.02** 0.1870.02 

Catalase 
(moles/mg. 
protein/min) 

76.4910.64 41.3980.47* 80.8650.80** 82.7350.37 

Super oxide 
dismutase 
(Units/mg. 
protein) 

16.6220.87 9.4010.46* 13.2620.02** 17.3130.35 

Mean  S.D of six individual observations
Significance *(p<0.05) group I compared with group II
Significance *(p<0.05) group II compared with group III
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NADPH oxidase complex which catalyses one elec-
trons reduction of O

2
 into O. The ROMs are generated

in biological system via several enzymatic and non-en-
zymatic pathways[31]. A variety of mammalian cell types
are able to produce ROMs after specific stimulation[10].
The ROMs are also produced by electrom leakage from
the transport chain in mitochondria and endoplasmic
reticulam where molecular O

2
 is sequentially reduced

to O
2
 and H

2
O

2
[2] when ROS beginning to accumulate,

hepatic cells exhibit a defensive mechanism by using
various antioxidant enzymes. The major detoxifying sys-
tems for peroxides are GSH and catalase[27]. Catalase
is an antioxidant enzyme which destroys H

2
O

2
 that can

from a highly reactive radical in the presence of iron as
catalyst[12]. Mercury leads to increased lipid peroxi-
dation, oxidative stress and hepatotoxicity due to re-
duced antioxidant system[20,47].

In the present study, depletion of GSH content can
account for the inhibition of GPx activity. In addition,
high level of peroxides may cause the inhibition of cata-
lase activity in liver tissue[11,25].

GSH plays a vital role in the liver in detoxification
reaction and regulating the thio sulphide status of the
cell. Liver is viewed as a glutathione generating factor
which supplies to other organs. Liver is the pool of glu-
tathione content. The liable pools of glutathione func-
tion as reservoir of cysteine. Glutathione may be con-
sumed by conjugation reaction, which mainly involve
metabolism of xenobiotic agent. However, the principle
mechanism of hepatocyte glutathione turns over to be
cellular efflux[14,44].

Glutathine peroxidase is well known to defense
against oxidative stress, which in turn needs glutathione
as co factors. GPx catalyses the oxidation of GSH to
GSSG, this oxidation reaction occurs at the expense of
H

2
O

2
. SOD are family of metallo enzyme, which is con-

sidered to be a stress protein which is synthesized in
response to oxidative stress[26]. It has been detected in
a large number of tissues and organism and is present
to protect the cell from damage caused by O

2
[9].

Mohanan et al[24] suggested that sobatum, an ac-
tive constituent of Solanum trilobatum extract pos-
sesses freeradicals scavenging activity. The
phytoconstituents of Solanum trilobatum extract such
as solasodine exert antioxidative property, supporting
the present findings.

In the present study, Solanum trilobatum extract
supplementation significantly reduced mercury induced
hepatotoxicity and oxidative stress. The reduced level
of mercury toxicity in mercury toxicated animals mani-
fested by the improvement in antioxidants and decreased
level of LPO content (TABLE 2).

From these study we conclude that reduces the oxi-
dative stress through inhibition of lipid peroxidation and
also through increased GPX, CAT and SOD which re-
plenish GSH stores and allows for correct cell defense
against ROS by Solanum trilobatum extract . Hence,
a diatary Solanum trilobatum extract play a vital role
in reducing mercury toxicity in mercury intoxicated rats.
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