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ABSTRACT
The present study to investigate the phytoconstituents, acute oral toxicity and hepatoprotective activity of aqueous
extract of Malachra capitata (L.) (AMC) using CCl4 induced hepatotoxicity in male Wistar albino rats. The AMC at doses of
100, 200 and 400mg/kg, p.o and the standard drug Liv.52 (40mg/kg, p.o) were administered for 7 days in CCl4 intoxicated rats.
The hepatoprotective activity was assessed by using various biochemical parameters like SGOT, SGPT, alkaline phosphatase
(ALP) and acid phosphatase (ACP), also total bilirubin and urea. The biochemical changes and histopathological studies were
observed on 4th and 8th day. AMC at tested doses significantly decrease (P<0.001) the elevated levels of the hepatic enzymes,
total bilirubin and urea in a dose dependent manner after 3days whereas it’s subsequent return towards near normal after 7days
indicating the recovery of hepatic cells. The AMC afforded significant protection against CCl4 induced hepatocellular injury.
Key words: Hepatotoxicity, CCl4, Hepatic Enzymes, Malachra capitata (L.), Hepatoprotective, AMC.
INTRODUCTION
The liver regulates many important metabolic
functions, detoxification, and secretory functions in the
body. Hepatic injury is associated with distortion of these
metabolic functions [1]. Thus, liver diseases remain one of
the serious health problems and its disorders are numerous
with no effective remedies. Despite, considerable progress
in the treatment of liver diseases by oral hepatoprotective
agents, search for newer drugs continues because the
existing synthetic drugs have several limitations [2-4]. So,
the search for new medicines is still ongoing. Because
liver performs many vital functions in the human body and
damage of liver causes unbearable problems. [5, 6].
Keeping this fact in view, the present study was
undertaken to investigate the hepatoprotective activity of
Malachra capitata (L.) leaves against carbon tetrachlorideinduced hepatic damage in albino rats.
Malachra capitata (L.) is a herb belongs to
family: Malvaceae. Description: Mostly erect, coarse,
annual or perennial herb 1-2 m tall, throughout densely

whitish- or yellowish-tomentose with stellate hairs and
usually also moderately to copiously hispid with simple or
stellate hairs to 2 mm long; roots long-petioled; stipules
lanceolate, 5-15 mm long; blades orbicular to ovate, 2-10
cm long, palmately sinuate to 3-, 5-, or 7-lobed, lobes
mostly obtuse, crenate to serrate, the base obtuse or
truncate; flowers in axillary, pedunculate, bracteate heads,
bracts 1-2 cm long, stipitate and subtended by paired,
filiform bracteoles, conduplicate, suborbicular to ovate,
obtuse or acute, entire or once or twice dentate, obtuse to
cordate at base, prominently veined and whitish
basocentrally; involucral bracts wanting; calyx tubularcampanulate, 4-8 mm long, 5-lobed to below middle, lobes
ovate-lanceolate, white with brownish or reddish nerves;
petals yellow, obovate, 10-15 mm long, slightly exceeding
staminal column; mericarps 3-3.5 mm long, muticous,
reddish veined, puberulent; seed obovoid-cuneate, about
2.5 mm long, black, whitish-pubescent about hilum. The
root of the Malachra capitata (L.) is traditional remedies
for the many disease condition such as pain, hepatic
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cirrhosis, inflammation, diarrhea, convulsion, dementia,
pyrexia, ulcer, healing of wounds [7-9].
However, there are no ethnomedicinal
information and scientific findings for the above said
traditional claim for hepatic disorders. Therefore, to justify
the traditional claims the present study was undertaken to
find out if aqueous extract of Malachra capitata (L.)
leaves demonstrates the hepatoprotective activity against
CCl4-induced liver damage in rats. Hence, the present
study was designed to verify the claims of the native
practitioners.
MATERIALS AND METHODS
Plant collection
The Plant material of Malachra capitata (L.)
roots was collected from Tirunelveli District, in the Month
of August 2011. The plant was authenticated by
Dr.V.Chelladurai, Research Officer Botany. C.C.R.A.S.,
Govt. of India. The voucher specimen of the plant was
deposited at the college for further reference.
Preparation of plant extract
The roots of the Malachra capitata (L.) are
properly washed in tap water and then rinsed in distilled
water. The rinsed roots are dried in an oven at 35oC for 4
days. The dried roots of Malachra capitata was crushed to
obtain powder. These powdered samples are then stored in
airtight polythene bags protected from sunlight until use.
The aqueous extract of each sample was prepared by
soaking 10g of powdered sample in 200ml distilled water
for 12h. The extracts are then filtered using Whatmann
filter paper. Percentage yield of aqueous extract of
Malachra capitata was found to be 10.5 % w/w.
Preliminary phytochemical screening
The phytochemical examination of aqueous
extract of Malachra capitata (L.) roots was performed by
the standard methods [10].
Animals used
Male albino rats (150-220g) were obtained from the
animal house and maintained in a well-ventilated room
with 12:12 hour light/dark cycle in polypropylene cages.
The animals were fed with standard pellet feed (Hindustan
Lever Limited., Bangalore) and water was given ad
libitum. Ethical committee clearance was obtained from
IAEC (Institutional Animal Ethics Committee) of
CPCSEA.
Acute Toxicity Study
The acute toxicity of aqueous extract of Malachra
capitata was determined as per the OECD guideline no.
423 (Acute Toxic Class Method). It was observed that the
test extract was not mortal even at 2000mg/kg dose.
Hence, 1/10th (200mg/kg) and 1/5th (400mg/kg) of this
dose were selected for further study [11].
Carbon tetrachloride-induced hepatotoxicity in rats
The liver protective effect was evaluated using
the carbon tetrachloride (CCl4) model described by

Visweswaram et al. [12]. Wistar albino rats (150-220gm)
were divided into six groups of six rats each and were
subjected to the following treatments: Group-I served as
normal control received distilled water (1 ml/kg, p.o) for
7days. Group II -VI received 0.75 ml/kg CCl4 administered
orally as single dose. After 36 hours, Groups III-VI
received AMC with doses of 100, 200 and 400mg/kg, p.o
and the standard drug Liv.52 with dose of 40mg/kg, p.o,
respectively once daily for 7days. The blood was collected
by puncturing the retro-orbital sinus of three rats from
each group on 4th day of treatment and 8th day after the
treatment respectively. From the collected blood samples,
serum was separated to assess various biochemical
parameters.
Biochemical estimation
The separated serum was subjected to estimate
SGOT and SGPT by Reitman and Frankel method,
alkaline phosphatase (ALP) and acid phosphatase (ACP)
by Kind and King method, bilirubin by Malloy and Evelyn
method and urea by Bousquet method [13-16]. The rats
were then sacrificed by bleeding and the liver was
carefully dissected, cleaned of extraneous tissue, and part
of the liver tissue was immediately processed for
histopathological investigation.
Statistical analysis
The data were expressed as mean ± standard error
mean (S.E.M).The Significance of differences among the
group was assessed using one way and multiple way
analysis of variance (ANOVA). The test followed by
Dunnett’s test p values less than 0.05 were considered as
significance.
RESULTS
The results of preliminary phytochemical
screening of the aqueous extract of Malachra capitata (L.)
revealed that presence of alkaloids, flavonoids,
carbohydrates, glycosides, tannins, terpeniods and absence
of saponins and steroids.
Acute toxicity study
Acute toxicity study in which the animals treated
with the AMC at a higher dose of 2000 mg/kg did not
manifest any significant abnormal signs, behavioral
changes, body weight changes, or macroscopic findings at
any time of observation. There was no mortality in the
above-mentioned dose at the end of the 14 days of
observation.
Effect of AMC on CCl4 – induced hepatotoxicity
The results of AMC on carbon tetrachlorideinduced hepatotoxicity were represented in Table 1 and
Table-2. The CCl4 only treated animals exhibited a
significant increase (P<0.001) the levels of SGOT, SGPT,
alkaline phosphatase (ALP) and acid phosphatase (ACP)
and also total bilirubin and urea when compared to the
normal control group on both 4th and 8th day, indicating
hepatocellular damage.
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The AMC at tested doses (group III-V) produced
a significant reduction (P<0.001) in the CCl4-induced
elevated levels of SGOT, SGPT, alkaline phosphatase
(ALP) and acid phosphatase (ACP), also total bilirubin and
urea when compared to the CCl4 only treated animals
(group-II) after 3days of treatment and reduced
furthermore to the normalcy on 8th day although the
lowest dose (100 mg/kg) tested could produced significant
reduction even after 3days of treatment (Table 1). Overall,
AMC at tested doses significantly reduced the levels of

hepatic enzymes, total bilirubin and urea in a dose
dependent manner. After 7 days, the hepatic enzymes
levels were almost restored to the normal after treating
with AMC at the dose of 400mg/kg, p.o.
A standard drug, Liv.52 at a dose of 40 mg/kg
(group-VI) administered orally produced a significant
reduction (p<0. 001) compared to CCl4 only treated
animals (group-II) on both 4th and 8th day and these
protective effects almost close to AMC 400mg/kg, p.o.

Table 1. Effect of AMC on CCl4-induced alteration of hepatic enzymes, serum bilirubin and urea in rat liver after 3
days
Biochemical parameters
ALP (KA
ACP(KA
Urea(mg/dl)
Design of Treatment
SGOT(U/ml)
SGPT(U/ml)
Bilirubin(mg/dl)
Units)
Units)
Group-I: Normal
19.60 ±
control
48.19 ± 1.26
62.21 ± 2.06
4.22 ± 0.47
0.84 ± 0.04
35.47 ± 1.33
1.92
(DW-1 ml/kg; p.o)
Group-II: CCl4
155.38 ±
47.00 ±
5.73± 0.43*
95.42 ±
182.24 ± 1.32* c
3.17 ± 0.05* c
*c
*c
c
(0.75 ml/kg; p.o)
2.25
1.12
1.36* c
Group-III:AMC
134.36 ±
33.42 ±
5.13 ±
73.22 ±
127.37 ± 1.26*
1.52 ± 0.01*
(100 mg/kg; p.o)
2.43*
1.71*
0.04*
1.13*
Group-IV:AMC
94.35 ±
28.47 ±
4.55 ±
55.17 ±
77.22 ± 1.42*
1.33 ± 0.04*
(200 mg/kg; p.o)
1.43*
1.15*
0.14*
1.43*
Group-V:AMC
72.44 ±
28.42 ±
4.24 ±
49.64 ±
68.30 ± 1.22*
1.14 ± 0.02*
(400mg/kg; p.o)
2.32*
1.05*
0.43*
0.32*
Group-VI: Liv.52
67.64 ±
23.80 ±
4.14 ±
41.16 ±
60.14 ± 1.42
1.02 ± 0.03*
(40 mg/kg; p.o)
2.93*
1.25*
0.04*
0.95*
Values are Mean ± SEM of 6 animals each in a group.
*c
P<0.001 , when compared group I Vs group-II,
*P<0.001, when compared group II Vs group III, IV, V and VI
AMC = aqueous extract of Cordia subcordata, CCl4 = Carbon tetrachloride
DW=distilled water
Table-2: Effect of AMC on CCl4-induced alteration of hepatic enzymes, serum bilirubin and urea in rat liver after7
days
Biochemical parameters
Design of Treatment

Group-I: Normal control
(DW-1 ml/kg; p.o)
Group-II: CCl4
(0.75 ml/kg; p.o)
Group-III: AMC
(100 mg/kg; p.o)
Group-IV: AMC
(200 mg/kg; p.o)
Group-V: AMC
(400 mg/kg; p.o)
Group-VI: Liv.52
(40 mg/kg; p.o)

SGOT
(U/ml)
48.32 ± 1.26
157.40 ±
1.33* c
105.16 ±
1.15*
64.23 ±
0.31*
55.14 ± 1.14*
55.14 ± 2.21*

SGPT
(U/ml)

ALP
(KA Units)

58.21 ±
0.26
117.44 ±
1.31* c
96.12 ±
0.15*
72.02 ±
0.32*
62.42 ±
0.14*
62.12 ±
1.33*

15.62 ±
0.22
45.42 ±
0.31* c
27.14 ±
0.14*
20.03±
0.24*
14.54 ±
0.01*
17.34 ±
0.32*

ACP
(KA Units)

Bilirubin
(mg/dl)

5.22 ± 0.27

0.74 ± 0.02

5.42 ± 0.13*

2.52 ±
0.34* c
1.42 ±
0.15*
1.14 ±
0.22*
1.22 ±
0.01*
0.92 ±
0.32*

c

3.62 ± 0.14*
3.22 ± 0.34*
3.25 ±
0.12*
3.19 ± 0.02*

Urea
(mg/dl)
37.21 ±
1.52
91.47 ±
0.34* c
65.22 ±
1.12*
47.13 ±
1.12*
38.60 ±
1.41*
35.26 ±
1.22*

Values are Mean ± SEM of 6 animals each in a group. * c P<0.001 , when compared group I Vs group-II,
*P<0.001, when compared group II Vs group I, III, IV, V and VI
AMC= aqueous extract of Cordia subcordata, CCl4 = Carbon tetrachloride.DW=distilled water.
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DISCUSSION AND CONCLUSION
The present studies were performed to assess the
hepatoprotective activity of aqueous extract of Cordia
subcordata leaves in rats against carbon tetrachloride as
hepatotoxin to prove its claims in folklore practice against
liver disorders. It is well documented that carbon
tetrachloride-induced hepatic injury is commonly used as
an experimental method for the study of hepatoprotective
effects of drugs or medicinal plants’ extracts, by in vivo
and in vitro techniques [17-21]. Carbon tetrachloride
(CCl4) is a potent hepatotoxin producing centrilobular
hepatic necrosis. It is accumulated in hepatic parenchyma
cells and metabolized to CCl3 by liver cytochrome P450dependent monooxygenases [22].
Usually, the extent of hepatic damage is assessed
by histopathological evaluation and the level of hepatic
enzymes ALT, AST and ALP release in circulation [23].
The administration of CCl4 resulted in a significant
increase in the serum SGOT, SGPT, alkaline phosphatase
(ALP) and acid phosphatase (ACP) and also total bilirubin
and urea within 36 hours [24, 25]. The rise in serum levels
of AST, ALT, ALP and ACP has been attributed to the
damaged structural integrity of the liver, because they are
cytoplasmic in location and released into circulation after
cellular damages [26].
In our study, the biochemical changes were
observed after each 3 and 7 days. Thereby, it was found
that, the administration of AMC at doses of 100, 200 and
400mg/kg, p.o for 3 days resulted in significantly
decreases the CCl4-induced elevated levels of the hepatic
enzymes SGOT, SGPT, alkaline phosphatase (ALP) and
acid phosphatase (ACP) in a dose dependent manner.
These results indicating the production of structural
integrity of hepatocytic cell membrane or regeneration of
damaged liver cells by the extracts. Whereas, the AMC
extracts at tested doses decreases the CCl4-induced
elevated level of hepatic enzymes in rats, and its
subsequent return towards near normalcy after 7days.
Reduction in the levels of SGOT and SGPT towards the
normal value is an indication of regeneration process.
Reduction of ALP levels with concurrent depletion of

raised bilirubin level suggests the stability of the biliary
function during injury with CCl4.
Bilirubin is the conventional indicator of liver
diseases [27]. The rise in the levels of serum bilirubin is
the most sensitive and confirms the intensity of jaundice
[28]. These biochemical restorations may be due to the
inhibitory effects on cytochrome P450 or/and promotion of
its glucuronidation [29]. The marked elevation of bilirubin
and urea level in the serum of group II CCl4 intoxicated
rats were significantly decreased in the groups III-V AMC
treated animals after 3days. Whereas, after 7 days of
treatment, bilirubin and urea level in the serum CCl4
intoxicated rats subsequently return towards near normalcy
in the groups III-V AMC treated animals. These results
further substantiate Cordia subcordata as a potent
hepatoprotective agent.
It has been reported that Liv.52 protects liver
from the hepatotoxicity of carbon tetrachloride [30-31].
An appreciable protective effect was observed even after 3
days compared with 7 days treatment using marketed
product (Liv.52). The extent of production by extracts
appeared to depend on the duration of treatment. Overall,
these results suggest that the AMC could protect the liver
against damage induced by CCl4 when comparable with
Liv.52 [32-36].
The attributivity of the observed alterations of
SGOT, SGPT, alkaline phosphatase (ALP) and acid
phosphatase (ACP), serum ALT were confirmed by
histopathological studies of liver sections which reveal that
the normal liver architecture was disturbed by hepatotoxin
(CCl4) intoxication. In the liver sections of the rats treated
with AMC extract for 7 days, the normal cellular
architecture was retained as compared to Liv.52, thereby
further confirming the potent hepatoprotective effect of
Cordia subcordata leaves.
Further research is needed to isolate and purify
the active principle involved in hepatoprotection of this
plant as well as to confirm the mechanisms responsible for
hepatoprotective activity. The present finding provides
scientific evidence to the ethnomedicinal use of Cordia
subcordata in treating hepatic disorders.
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