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Summary
The root of the plant Smilax Chinensis L. (Liliaceae) is used by the tribal of South
India for the treatment of liver diseases. The hepatoprotective activity of
chloroform, ethyl acetate and methanol extracts at the dose of 100 mg/kg body
weight orally, was evaluated against paracetamol induced liver damage in rats.
Biochemical markers such as serum glutamate oxalate transaminase (SGOT),
serum glutamate pyruvate transaminase (SGPT), serum alkaline phosphatase and
bilirubin content of the liver were estimated. The ethyl acetate extract showed
significant hepatoprotective activity and experimental data are almost comparable
to that of standard drug Silymarin (25 mg/kg) with respect to all selected hepatic
markers. Further, the in vitro antioxidant activity of the extracts was carried out
with the help of some selective models namely 1, 1-diphenyl-2-picryl-hydrazil
(DPPH) method, total reducing power determination and determination of total
phenolic content to establish correlation between antioxidant effect and
hepatoprotection. It was observed that the ethyl acetate extract showed best
antioxidant effect amongst other two extracts. Thus it may be concluded that the
ethyl acetate fraction produce hepatoprotective effect by antioxidant mechanism.
Key words: Smilax chinensis, Liliaceae, hepatoprotective, paracetamol,
antioxidant

Introduction
Liver is the most important organ, which plays a crucial role in regulating various physiological
processes in the body such as metabolism, secretion and storage. It has great capacity to
detoxicate toxic substances and synthesize useful principles (1, 2). Therefore, damage of the liver
imparts detrimental effect on the body. Aerobic organs such as the liver generate reactive oxygen
species that induce oxidative tissue damage. These radicals react with cell membranes, cause
inflammation and finally damage the tissue. Therefore the antioxidant mechanism is a major
defense system, which converts active oxygen molecules into non-toxic compounds (3, 4) and
finally revert cellular damage. Thus an antioxidant may serve as hepatoprotective agent. In spite
of tremendous advances in modern medicine, there are no effective drugs available that stimulate
liver function, offer protection to the liver from damage or help to regenerate hepatic cells (5).
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In absence of reliable liver protective drugs in modern medicine, there are a number of medicinal
preparations in Ayurveda recommended for the treatment of liver disorders since centuries (6).
The present investigation was undertaken for the scientific exploration of hepatoprotective
efficacy of a traditional plant based on its folklore claim. The in vitro antioxidant activity was
further undertaken to perceive the mechanism of action.
Smilax chinensis L. (Liliaceae) is a deciduous climber with rounded leaves and red berries. The
root tubes of which furnish the drug known as china root. It is found in the south Indian states
namely Andhra Pradesh, Karnataka and Tamil Nadu (7). This plant is known to possess
analgesic, antiallergic, antiasthmatic, antibiotic, antifungal, anti-inflammatory, antirheumatic,
carminative,
depurative,
diaphoretic,
diuretic,
febrifuge,
hepatoprotective
and
immunomodulatory activities (8, 9).
Material and Methods
Plant material
The roots of Smilax chinensis L. were collected in the month of April 2007 from Tamilnadu,
India. The plant was authenticated by H J Chowdhury, Joint Director, Botanical Survey of India,
Shibpur, Howrah, India. A voucher specimen JU/PPRT/DP/PT/05/07 was deposited at our
laboratory for future reference.
Preparation of extracts
The roots of Smilax chinensis L. were dried in an incubator for two days at 40ºC, crushed in a
mechanical grinder to fine powder of mesh 40. The powder (500 g) was then extracted
successively with petroleum ether, chloroform, ethyl acetate and methanol in a Soxhlet
apparatus. Resulting extracts were filtered, concentrated, and dried in vacuo (yield 0.35, 0.94,
1.25, 3.46 % w/w respectively). Then the methanol, ethyl acetate and chloroform extracts were
subjected for this experiment.
Phytochemical screening
The preliminary phytochemical investigation was carried out for the different extracts obtained
from the crude drugs (10).
Chemicals
Silymarin was purchased from Micro labs, Tamilnadu. India SGOT, SGPT, ALP and Bilirubin
kits were procured from Span Diagnostics, Surat, India. All the reagents used were of analytical
grade.
Animals
Healthy adult Wister strain albino rats of both sex between 2-3 months of age and weighing 180240 g were used for this study. Animals were allowed to be acclimatized for a period of 2 weeks
in our laboratory environment prior to the study. Rats were housed in polypropylene cages (3
animals per cage), maintained under standard laboratory conditions (i.e. 12:12 h light and dark
sequence; at an ambient temperature of 25 ± 2ºC; 35-60% humidity); the animals were fed with
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standard rat pellet diet (Hindustan Liver Ltd. Mumbai, India) and water ad libitum. The
principles of Laboratory Animals care (11) were followed and instructions given by our
institutional animal ethical committee were followed throughout the experiment.
Experimental design
The rats were divided into six groups of six rats in each group.
Group I: Normal rats administered distilled water daily for 7 days.
Group II: Rats were treated with distilled water daily for 7 days.
Group III, IV and V: Rats were treated with methanol, ethyl acetate and chloroform extracts of
Smilax chinensis L. root respectively at the dose of 100mg/kg body weight suspended in purified
water for 7 days.
Group VI: Animals were treated with standard drug Silymarin solution (25 mg/kg body weight)
for 7 days.
Paracetamol (750 mg/kg body weight) was administered orally in animals of group II to VI on
day 7 (12).
On day 8, the animals were scarified by decapitation. Then hepatic markers were namely the
SGOT (13), SGPT (13), ALP (14), bilirubin (13) were estimated in serum of rats.
In vitro antioxidant activity
Determination of total phenolic compounds
The total concentration of phenolics in the Hydro alcoholic extract was determined according to
the method Singleton et al. (15). Briefly, 0.1 ml of each extract solution (contains 500 µg of
extract) was transferred to a 100 ml Erlenmeyer flask, and then the final volume was adjusted to
46 ml by the addition of distilled water. Afterward, 1 ml of Folin-Ciocalteu reactive was added
into this mixture and after 3 min 3 ml of Na2CO3 (2%) was added. Subsequently, the mixture
was shaken on a shaker for 2 h at room temperature, and then absorbance was measured at 760
nm. Pyrocatechol (Sigma) was used as the standard for the calibration curve. The estimation of
phenolics in the fractions was carried out in triplicate, and the results were averaged. The
phenolic compound content was determined as pyrocatechol equivalents using the following
linear equation based on the calibration curve: A = 0.0034C - 0.058, R2 = 0.9996. A is the
absorbance, and C is pyrocatechol equivalents (µg). The test was performed in triplicate and
average value was represented.
Reducing power
The reducing power of selected extracts was determined according to the method of Oyaizu,
1986 (16). 10 mg of each extract in 1ml of distilled water was mixed with phosphate buffer (2.5
ml, 0.2 M, pH 6.6) and 2.5 ml, 1% potassium ferricyanide. The mixture was incubated at 500 ºC
for 20 min. 2.5 ml of trichloroacetic acid (10%) was added to this mixture, which was then
centrifuged at 3000 g for 10 min. The upper layer of the solution (2.5 ml) was mixed with 2.5 ml
of distilled water and 0.5 ml, 0.1% FeCl3 and the absorbance was measured at 700 nm. All the
tests were performed in triplicate.
Inhibition of DPPH radical
The free radical scavenging activity of selected extracts was measured by 1, 1-diphenyl-2-picrylhydrazil (DPPH) using the method of Blois, 2000 (17). 0.1 mM solution of DPPH in ethanol was
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prepared and 1ml of this solution was added to 3 ml of various concentrations of extracts. After
30 min, absorbance was measured at 517 nm. The percentage of inhibition was calculated by
comparing the absorbance values of the control and test samples. All the tests were performed in
triplicate.
Statistical analysis
Data were statistically calculated by utilizing one way ANOVA and expressed as mean ± S.E.M.
followed by Dunnett’s t-test using computerized GraphPad InStat version 3.05, Graph pad
software, U.S.A.
Results
Preliminary phytochemical studies revealed the presence of tannins, alkoloids and glycosides in
methanol extract, flavonoids in ethyl acetate extract triterpenoids and steroids in chloroform
extract.
The hepatoprotective effect of different extracts of the root of Smilax chinensis L. was indicated
in Table 1. SGOT, SGPT, ALP and bilirubin contents of the liver were estimated. Significant
elevation was absorbed SGOT, SGPT, ALP and bilirubin level in paracetamol treated animals. It
has been observed that the ethyl acetate extract showed best activity in term of reduction of all
hepatic markers and the results were comparable to that of standard drug Silymarin. Other two
extract namely methanol and chloroform extract showed insignificant activity.
Table 1. Hepatoprotective activity of Smilax chinensis L. root.
Group

Treatment

SGOT
(IU/L)

SGPT
(IU/L)

ALP
(IU/L)

I
II
III

Normal control
Paracetamol control
Paracetamol + Methanol
extract (100 mg/kg)
Paracetamol + Ethyl
acetate extract (25
mg/kg)
Paracetamol +
chloroform extract (25
mg/kg)
Paracetamol + Silymarin
(25 mg/kg)

56.23 ± 4.88
108.04 ± 3.07##
89.19 ± 4.42*

49.57 ± 3.58
101.49 ± 5.12##
93.42 ± 5.13

65.05 ± 4.45**

IV
V
VI

32.72 ± 2.72
89.47 ± 5.94##
82.92 ± 5.33

Total
bilirubin
(mg/dl)
0.55 ± 0.03
2.43 ± 0.12##
1.29 ± 0.18

Direct
bilirubin
(mg/dl)
0.089 ± 0.01
0.49 ± 0.04##
0.38 ± 0.06

60.94 ± 4.68**

46.34 ± 4.56**

0.74 ± 0.08**

0.102 ± 0.06**

97.60 ± 7.72

97.05 ± 3.57

77.65 ± 6.67

1.92 ± 0.16*

0.46 ± 0.04

59.67 ± 3.29**

55.50 ± 1.71**

35.48 ± 1.75**

0.72 ± 0.07**

0.093 ± 0.07**

Values are expressed as mean + S.E.M. (n=6).
##
p <0.01 when compared with normal control rats.
* p <0.05 when compared with paracetamol control rats.
** p <0.01 when compared with paracetamol control rats.
Total phenolic contents compounds of methanol, ethyl acetate and chloroform extracts were
expressed as mg of pyrocatechol equivalent per gram of dry weight. The level of total phenolic
compounds was found 70.38 mg per gram of extracts respectively. The reducing power of
extracts was determined (Fig 1). The gradual increase in absorbance with concentration is
indicative of enhancement of reducing power with concentration.
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The free radical scavenging activity of extracts was determined by DPPH method (Fig 2). The
IC50 values were found 190.14, 79.11 and 189.47, µg/ml of methanol, ethyl acetate and
chloroform extract respectively whilst IC50 value of standard drug α-tocopherol 147.91 µg/ml.
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Fig.1. Reducing power determination of Smilax chinensis L. root extracts.
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Fig. 2. DPPH (1, 1-diphenyl-2-picryl-hydrazyl) radical scavenging activity of
Smilax chinensis L. root extracts.
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Discussion
Paracetamol is a common antipyretic agent, which is safe in therapeutic doses but can produce
fatal hepatic necrosis in man, rats and mice with toxic doses (18). Protection against
paracetamol-induced toxicity has been used as a test for potential hepatoprotective activity by
several investigations (19, 20). Hepatoprotective activity of chloroform, ethyl acetate and
methanol extracts at the dose of 100 mg/kg body weight orally, was evaluated against
paracetamol induced liver damage in rats in this experiment. The ethyl acetate extract exhibited
promising hepatoprotective activity. The in vitro antioxidant activity of the extracts indicated to
ethyl acetate fraction showed best activity in term of total phenolic content, reducing power and
radical scavenging. Thus it may be concluded as the hepatoprotective activity of ethyl acetate
extract of Smilax chinensis L. assumed to be due to its antioxidant effect. Further the preliminary
phytochemical investigation indicated that ethyl acetate fraction is rich in flavonoid content.
Flavonoids isolated from different sources have been reported to have antioxidant activity (21,
22) so the lead compound may be flavonoid. Now our intention is guided to isolate bioactive
flavonoid from extract and to substantiate its effectiveness against liver diseases.
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