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Summary
The methanolic extract of Trichosanthes cucumerina Var cucumerina L.
(cucurbitaceae) was evaluated for antihepatotoxic activity using carbon
tetrachloride(CCl4) intoxication in rats. The toxic group which received only CCl4
(1ml/kg of 50% carbon tetrachloride dissolved in olive oil) by subcutaneous(s.c) route
had exhibited significant increase in serum alanine amino transferase(ALT), aspartate
amino transferase(AST), alkaline phosphatase(ALP) and total bilirubin(TB) levels. It
also caused significant(P<0.001) decrease in total protein levels. The groups received
treatment of methanolic extract of T. cucumerina (TCME) at doses of 250mg/kg and
500mg/kg body weight per oral after CCl4 intoxication had significantly reduced
(P<0.001) the AST, ALT, ALP and total bilirubin levels when compared with toxic
group. Significant increase in total protein(TP) and albumin(ALB) levels were also
observed in the animals treated with the extract. The effects of TCME on the
biochemical parameters were comparable with standard drug (silymarin 100mg/kg
b.w.p.o).The animals that received TCME showed not only reduced hepatocellular
degeneration but also signs of hepatocellular regenaration when compared to the liver
of those exposed to CCl4 intoxication alone. Thus the histopathological studies also
supported the antihepatotoxic activity of the extract.
Keywords: CCl4 induced liver injury, Trichosanthes cucumerina, antihepatotoxic
activity, biochemical parameters, hepatocellular regeneration
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Introduction
Liver plays a pivotal role in regulating various physiological processes such as
metabolism, secretion and storage. It involves in detoxification of various components
of xenobiotics. Hence it is exposed to toxic substances and drugs absorbed from the
intestine may consequently leads to the damage of liver. Apart from the toxins and
drugs1 the hepatic viral infections (Hepatitis A, B, C, D etc.) are the main causes of
hepatic damage. Hepatocellular damage is also worsened by microbial infections of
Entamoeba histolytica2. Despite of extensive medical research, no drug in modern
medicine can be claimed to cure liver disorders. On the other hand globally, plant
based drugs like Silybium marinum3, Picrorhiza kurroa4, Phyllanthus embalica5 and
Phyllanthus amarus6 are experimentally proved and successfully used in the clinical
treatment of liver disorders.
Trichosanthes cucumerina Var cucumerina L(cucurbitaceae) is a slender hispid
climber distributed in various parts of India and also in Srilanka, tropical Himalaya,
Malesia, Polynesia and N. Australia. It is one agent among the major constituents of
important Ayurvedic preparations like Gulgultiktakam Kāsayam, Mahatiktaka
ghratam, Vajrakam kāsayam and Mahatiktaka kāsayam. It is used as blood purifier,
appetizer, digestive, germicidal and aphrodisiac7. Hypoglycemic8 and
antiinflammatory9 activities of T. cucumerina were reported. It is also used
traditionally in the treatment of intestinal disorders, liver disorders, concocted poisons
and to cure diseases caused by pitta. In our present study we evaluated the restoration
of biochemical parameters, recovery and regeneration of hepatic architecture, by
using methanolic extract of T. cucumerina(TCME) against CCl4 induced
hepatotoxicity in rats.
Materials and Methods
Animals: Male wistar albino rats(120-150g) and albino mice(15-20g) were purchased
from Mahaveera Enterprises (Regn.No.146/1999/CPCSEA) (Hyderabad, India) and
used for the studies. They were provided with standard laboratory diet and given tap
water ad libitum. They were maintained at 27 OC (±2) with 12 hrs light and dark
cycle throughout the period of experiment.

Chemicals: Silymarin was supplied as a gift sample by Micro Labs, Hosur , India.
The solvents used were purchased from Merck India Ltd. (Mumbai). ALT, AST,
ALP, TB and protein estimation kits were purchased from Span diagnostics, Surat,
India.
Preparation of plant extract: Trichosanthes cucumerina Var cucumerina
L(cucurbitaceae) was collected from Kolli Hills, Tirunellveli, Tamilnadu(India) and
authenticated by the taxonomists of Sidha Research Institute Tirunellveli,
Tamilnadu(India). The whole plant was washed in running tap water, shade dried and
pulverized to a coarse powder by using a cutter mill. The methanolic extract of whole
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plant of Trichosanthes cucumerina (TCME) was obtained by maceration technique by
using 97% methanol. The methanol in crude extract was completely removed by
evaporation using Rotavapour® (BÜCHI, Switzerland) under reduced pressure.

Acute toxicity study: Wistar albino mice were divided into five groups of six animals
each. First group served as normal control. TCME was administered orally to
different groups at the dose level of 250, 500, 1000 and 2000 mg/(kg p.o.) body
weights. All animals were observed for toxic symptoms and mortality for 72 h.

Antihepatotoxicity studies: The experimental protocols were duly approved by the
Institutional animal ethics committee. In this study female albino wistar rats weighing
150-220gm were taken and divided into five groups each consisting of six animals.
Group I (control) received the vehicle alone (2%w/v acacia 1ml/kg body weight per
oral) from day 4 -10. Group II(Toxic) received equal mixture of CCl4 and olive oil
(1ml/kg of 50% CCl4 in olive oil) for day1 and 3 by s.c route. Group III and IV were
administered subcutaneously on day 1 and 3 and TCME at doses of 250 and
500mg/kg.b.w.p.o per day respectively for 7 days(from day 4 to 10). Group V
(Standard) received silymarin (100mg/kg per day p.o.) from day 4-10 and CCl4 (on
day 1 and 3)10. The total duration of the study was 10 days and the administration of
extract, standard, vehicle or CCl4 were only once a day.
Estimation of Biochemical Parameters: The separated serum was used for the
estimation of various biochemical parameters like ALT, AST11 ALP 12, TB 13, TP and
ALB 14 levels.

Histopathological Studies: The animals were sacrificed; livers were taken out and
washed with normal saline (0.9%). Approximately 2-3 pieces of liver measuring
6cu.mm. size were cut and fixed in phosphate buffered 10% formaldehyde solution.
After embedding in paraffin wax, thin sections of 5µm thickness of liver tissue were
cut and stained with haematoxylin-eosin. The thin sections of liver were made into
permanent slides and examined15 under high resolution microscope with photographic
facility and microphotographs were taken.

Statistical analysis: All data are expressed as mean ± S.D. The results were
subjected to analysis of variance (ANOVA) followed by students t-test. P values of
>0.05 were considered significant.
Results
The acute toxicity study exhibited no mortality up to a dose level of 2000 mg/kg body
weight. As per the ranking system European Economic Community (EEC) for acute
oral toxicity, the LD50 dose of 2000 mg/kg and above is categorized as unclassified
(EC Directive 83/467/EEC, 1983).
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The results obtained from the evaluation of biochemical parameters were presented in
table 1. Rats treated with CCl4 alone developed significant (P<0.001) liver damage
and it was well indicated by elevated serum levels of hepatospecific enzymes like
ALT(171.01±7.59), AST (153.82±4.19) and ALP (87.17±6.22) when compared with
control. A marked significant elevation in TB level (0.90±0.05mg/dl) was observed in
the group received CCl4 and they were significantly high when compared with
control. The TP and ALB levels decreased considerably(P <0.001) in the toxic group.

The groups received TCME doses of 250 and 500 mg/kg body weight positively
altered the biochemical parameters. The extract at a dose level of 500 mg/kg had
exhibited a sharp decrease of the serum enzyme levels and were significant(P <0.001)
when compared with toxic. The effect exhibited by this group was comparable with
the standard group treated with silymarin(100mg/kg b. w). The TP and ALB levels
were significantly(P <0.001) increased in groups administered with TCME at doses of
250 and 500 mg/kg b.w. The increase in dose levels of TCME had exhibited an
increase in efficacy which was reflected in the values of biochemical parameters.

The areas of necrosis and ballooning degeneration of hepatocytes were observed in
the toxic group. The group of animals which received post treatment of TCME after
CCl4 intoxication exhibited decreased necrotic zones and hepatocellular degeneration.
The histopathological(Figure.a,b,c) studies also supported the antihepatotoxic effect
of TCME.

464

Pharmacologyonline 3: 461-469 (2007)

Kumar et al.

Table 1: Antihepatotoxic Activity of Methanolic Extract of Trichosanthes cucumerina

GROUPS

ALT (IU/l)

AST (IU/l)

ALP (KA/dl)

TB ( mg/dl)

TP (gm%)

ALB (gm%)

26.61± 1.33

48.60± 2.85

13.46± 1.45

0.14±0.02

3.50±0.11

2.67± 0.09

TOXIC

171.01±7.59be

153.82±4.19e

87.17±6.22be

0.90±0.05e

1.40±0.16e

0.61±0.06e

STANDARD

46.30± 4.69e

59.37± 6.09ac

32.34± 2.56e

0.34±0.03a

3.19±0.14a

2.36±0.08a

TCME 250

113.46±8.33abe

97.28±5.50ab

57.83±2.47abe

0.68±0.02abe

2.62±0.14abe

1.45±0.08abe

TCME 500

69.83±4.51abe

78.34±6.05ab

45.94±4.92abe

0.39±0.04ade

2.80±0.11abe

1.87±0.15abe

CONTROL

n=6, Values expressed in mean ± standard deviation. a =compared with toxic P<0.001, b =compared with standard P<0.001, c =compared with
control P<0.01, d =compared with standard P<0.05, e =compared with control P<0.001
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Figure a. Microphotographs of histopathological studies in rat showing normal hepatic
architecture.

Figure b. Microphotographs of liver sections of rat treated with CCl4 showing a high degree
of hepatic degeneration.

Figure c. Antihepatotoxic effect of methanolic extract of Trichosanthes cucumerina
(500mg/kg) against CCl4 induced hepatotoxicity in rat showing improved hepatic histology
with regeneration of the hepatocytes.
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Discussion
Due to the metabolic activation of the hepatotoxic agent(CCl4), the liver cells are selectively
intoxicated and maintained in semi-normal functional status. CCl4 is biotransformed by the
cytochrome P 450 in the endoplasmic reticulum to produce trichloromethyl free
radical(●CCl3). Trichloromethyl free radical then combined with cellular lipids and proteins
in the presence of oxygen to form a trichloromethyl peroxy radical. This may attack the lipids
on the membrane of endoplasmic reticulum faster than trichloromethyl free radical. It also
causes functional and morphological changes in the cell membrane. Furthermore, influx of
extracellular Ca- ions into the cell is claimed to be an important step in cell death. The
hepatic cells are involved in a variety of metabolic activities. They consists of higher
concentrations of AST and ALT in cytoplasm and AST in particular exists in mitochondria16.
Due to the damage caused to hepatic cells, the leakage of plasma membrane17 will lead to
increase in levels of hepatospecific enzymes in serum. The elevated serum enzyme levels like
AST and ALT are indicative of cellular leakage and functional integrity of cell membrane in
liver18. The antihepatotoxic effect of a drug can be evaluated by its capability to cure the
injuries or to restore the normal hepatic physiology by regeneration mechanisms, which have
been induced by a hepatotoxin. By nature, the liver posses regenerative capacity and this
should be considered in the experimental design by including a toxic control. The
measurement of serum AST, ALT and ALP levels serves as a means for the indirect
assessment of condition of liver. The post treatment of the animals with TCME with respect
to intoxication with CCl4 reduced the AST, ALT and ALP levels when compared with the
toxic group.

A high concentration of bilirubin in serum is an indication of increased erythrocyte
degeneration rate. It also reflects the necrotic conditions of hepatocytes19. The oral
administration of TCME at 500mg/kg b.w effectively reduced the serum TB levels.
The TP levels including albumin levels will be depressed in hepatotoxic conditions due to
defective protein biosynthesis in liver20. The CCl4 intoxication causes disruption and
disassociation of polyribosomes on endoplasmic reticulum and thereby reducing the
biosynthesis of protein. The 5 days treatment with TCME at the doses of 250mg /kg and 500
mg/kg had considerably increased the protein levels whereas the toxic group had exhibited
decreased levels.

The histopathological studies are direct means for assessing the antihepatotoxic activity of the
drug. The hepatocellular degeneration were found to be more in the groups that received CCl4
alone, whereas the groups that received post treatment of TCME showed curative and
regenerative properties. The histopathological studies also indicate the restoration of hepatic
architecture. The rate of hepatocellular regeneration of TCME treated group was found to be
more when compared with the toxic group, in which normal regeneration, if any occurs.
Conclusion
The methanolic extract of Trichosanthes cucumerina var. cucumerina could effectively
reduce the AST, ALT, ALP and TB levels and increase the protein levels in the
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antihepatotxic studies. The histopathological studies also substantiate the activity of the drug.
Therefore the study scientifically supports the usage of this plant as antihepatotoxic agent
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