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ABSTRACT

Hepatoprotective potential of methanolic extract of Clerodendrum infortunatum Linn. (MECI), which was widely used in Indian
indigenous system of medicine, was studied against carbon tetrachloride induced hepatotoxicity in rats. Methanol extract at
the dose of 100 and 200 mg/kg was administered daily along with carbon tetrachloride once in 72 hours for 14 days. The study
was evaluated by assaying the serum biochemical parameters glutamate pyruvate transaminase (ALT), glutamate oxaloacetate
transaminase (AST), alkaline phosphatase (ALP), bilirubin and total protein. Malondialdehyde (MDA) level, as well as reduced
glutathione (GSH) content and catalase activity (CAT) was determined to explain the possible mechanism of the activity. The
substantially elevated serum enzymatic levels of AST, ALT, ALP and total bilirubin were restored towards normalization significantly
by the extract. Silymarin was used as standard reference and exhibited significant hepatoprotective activity against carbon
tetrachloride induced haptotoxicity in rats. MDA concentration was decreased, while the liver antioxidative enzyme activity was
elevated in all the MECI treated rats. All the results were compared with standard drug silymarin. In addition, histopathology
of liver tissue was investigated to observe the morphological changes, showed the reduction of fatty degeneration and liver
necrosis. The results of this study revealed that methanol extract of C. infortunatum has moderate hepatoprotective activity. This
effect may be due to the ability of the extract to inhibit lipid peroxidation and increase in the anti-oxidant enzymatic activity.
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infortunatum is very common throughout the plains of

INTRODUCTION

Clerodendrum infortunatum Linn. (Family: Verbanaceae), a
terrestrial shrub having square, blackish stem and simple,
opposite, decussate, petiolate, exstipulate, coriacious,
hairy leaves with a disagreeable odour (1). Different
species of Clerodendrum genus have been traditionally used
over centuries and their antioxidant and hepatoprotective
potential have already been proved (2-6). Clerodendrum
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India, found widely in West Bengal. Various parts of the
plant are used by tribes in colic, scorpion sting and snake
bite, tumors and certain skin diseases (1). The leaves are
slightly bitter, cure inflammation, skin diseases and good in
small pox (7). The plant was found to contain triterpenes,
steroids and flavonoids (8-11). The antioxidant (12),
antimicrobial (13), anti-malarial (14), anthelmintic (15) and
analgesic (10) activities of the plant has further created an
upsurge in investigations on the plant.
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The liver is the key organ of paramount importance
and appears to be sensitive target site for substances
modulating biotransformation. Carbon tetrachloride (CCl,)
has been widely used in animal models to investigate
chemical toxin-induced liver damage. The magnitude of
liver damage by disease or hepatotoxins is generally mea-
sured by the level of glutamate pyruvate transaminase
(ALT), glutamate oxaloacetate transaminase (AST), alka-
line phosphatase (ALP), bilirubin and some pathologi-
cal characteristics like fatty liver, cirrhosis and necrosis.
Numerous medicinal plants and their formulation are
used for liver disorders in ethnomedical practice as well
as traditional system of medicine in India (17). Herbs
play a vital role in the management of various liver dis-
orders (18). Some plant hepatoprotectives are considered
as important leads for development of several herbal for-
mulations (19). In the absence of a reliable liver protec-
tive drug in the modern medicine, a number of medicinal
preparations in Ayurveda are recommended for the treat-
ment of liver disorders (20-21).

Therefore the objective of the present study was
designed to evaluate the hepatoprotective potential of
methanol extract of Clerodendrum infortunatum (MECI)
against CCl, induced oxidative damage in rats.

EXPERIMENTAL

Reagents and chemicals

Aspartate aminotransferase (GOT), alanine aminotrans-
ferase (GPT), alkaline phosphatatse (ALP), total biliru-
bin, and total protein determination kits were purchased
from Span Diagnostics Ltd., Surat, India. All the reagents
and solvents used in the study were of analytical grade
and commercially available includes 5’-dithio-&is-2-ni-
trobenzoic acid (DTNB) and carbon tetrachloride (Sisco
Research Laboratory, Mumbai), trichloro acetic acid, thio-
barbituric acid (Loba Chemie, Mumbai).

Plant material and extraction

Fresh leaves of the plant were collected in the month of
December, 2005 and identified by Dr. H. J. Chowdhury,
Joint Director, Botanical Survey of India, Howrah, West
Bengal, India. The voucher specimen (DKP 02/2005) has
been deposited in the laboratory for further reference. After
collection the leaves were washed propetly and fungal leaves
were picked out. Air-dried and powdered leaves (1.5 kg)
were extracted successively with petroleum ether (60-80°C)
and methanol using Soxhlet apparatus. The solvents were
distilled off and evaporated to dryness 7z vacuo to leave the
crude methanol extract (95 g). Weighed amount of MECI
was suspended in Tween 80 prior to administration.
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Phytochemical analysis

Preliminary phytochemical analysis of methanol extract
was performed as per the standard protocol described by
Khandelwal (22).

Abnimals

Adult male Wistar albino rats weighing 150-200 g were
used for the present investigation. They were housed in
clean polypropylene cages and were fed with standard
pellet diet and water ad /bitum with a 12-h light-dark cycle.
All the studies were approved by Jadavpur University
Animal Ethical Committee, Kolkata, India.

Acute toxicity studies

The LD, value of the methanol extract was calculated
according to the methods of Litchfield and Wilcoxon
(23). Animals were divided into different groups (10 in
each group) and treated with aliquot doses of the extracts
orally (100, 200, 300, 400, 500, 550 and 600 mg/kg). The
mortality and symptoms of toxicity referred to as CNS
behavioural activities were observed and recorded.

Study protocol

Animals were divided into five groups (n=0) and treated as
follows. Group I treated as normal group which received
liquid paraffin. Group II to group V were treated with
CCl, in liquid paraffin (1:2) at the dose of 1 ml/kg body
weight intraperitoneally once in every 72 h for 14 days.
Methanol extract of C. infortunatum (MECI) at the doses
of 100 mg/kg and 200 mg/kg, b.w. were administered
orally to the animals in group three and four daily for 14
days. Group V received silymarin as a standard drug at the
dose of 25 mg/kg, b.w. orally for 14 days.

Preparation of serum

Animals were anaesthetized under light ether anesthesia
24 h after the last treatment. The thoracic region was
opened to expose the heart. Blood was obtained via
cardiac puncture by means of a 5 mL hypodermic syringe
and needle and placed in ice-cold 2 ml. microcentrifuge
tubes. It was allowed to clot and then centrifuged at 5000
rpm for 5 min. The serum samples were collected and
left standing on ice until required estimation. Liver tissues
were collected for biochemical estimation of different
antioxidant enzyme activity and histopathological study.

Biochemical estimations

Serum  biochemical — parameters  like  aspartate
aminotransferase  (GOT), alanine aminotransferase

(GPT), alkaline phosphatatse (ALP), total bilirubin and
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total protein were determined by using commercially
available kits (Span Diagnostic Limited, Surat, India).

Lipid peroxidation

Liver tissues were homogenized in 1.15% KCI and the
homogenate were centrifuged at 10000 g at 4 °C for 20
min. From this microsomal fraction, lipid peroxidation in
liver was ascertained by the formation of malondialdehyde
(MDA) and measured by the thiobarbituric acid reactive
substance method according to Ohkawa et al (24). The
levels of lipid peroxides were expressed as ‘n’ moles of
thiobatbituric acid substances (MDA)/gm of tissue using
extinction co-efficient of 1.56 X10° M'em™.

Glutathione content (GSH)

Tissue fragments was thawed and homogenized on ice in
1 mL of homogenizing buffer (250 mM sucrose, 20 mM
Tris-HCI, 1mM dithiothreitol, pH 7.4), using glass-teflon
homogenizers. The homogenates were centrifuged at
15,000 rpm at 4 °C for 2 h. The reduced glutathione was
determined by the method of Ellman (25).

Catalase activity (CAT)

Liver tissue was homogenized in M/150 phosphate
buffers in ice and centrifuged at 2000 rpm for 10 min at
4 °C. From the supernatant, Catalase activity was assayed
by the method of Aebi (20).

Histological study

Liver tissues were fixed in 10% buffered formaldehyde and
processed for histological examination by conventional
methods (27) and stained with hematoxylin and eosin
dye and finally, observed under a photomicroscope and
morphological changes such as cell necrosis, ballooning
fatty inflammation  of
lymphocytes were observed.

degeneration, changes or

Statistical analysis

The results were expressed as mean * S.D. The statistical
significance of differences between groups was determined

by one way analysis of variance (ANOVA), followed by
Dunnett’s test for multiple comparisons among groups
by using GraphPad Prism4, La Jolla, CA 92037, USA.
Differences of p<0.05 were considered statistically
significant.

RESULT AND DISCUSSION

Preliminary phytochemical analysis of methanol extract
of C. infortunatum showed the presence of saponins,
terpenoids and flavonoids. The acute toxicity of MECI
was found to have the LD, value of 450 mg/kg.

Biochenzical estimations

The effect of methanol extract of C. ufortunatum on
serum biochemical parameters was shown on Table 1.
Administration of CCl, alone resulted in significantly
(p<0.07) increase of all the serum biochemical
parameters like aspartate (GOT),
alanine aminotransferase (GPT), alkaline phosphatatse
(ALP) and total bilirubin. Treatment with MECI at a
dose of 100 mg/kg significantly decreased ALT (63.41
IU/L, p<0.07), ALP (293.4 TU/L, p<0.07) and bilirubin
(3.12 TU/L, p<0.07) where as AST (304.4 IU/L) was not
significantly reduced. Treatment with MECI at 200 mg/
kg significantly (p<0.07) reduced ALT, ALP, bilirubin
and AST (p<0.05). Treatment with MECI restored the
decreased level of protein caused by CCl,. The increase of
all the serum enzymes and bilirubin indicates the cellular
leakages and loss of functional integrity of cell membrane
in liver. Decreased level of GOT, GPT, ALP and bilirubin
suggested that MECI preserved the structural integrity of
the hepatocellular membrane and liver cell architecture
damage caused by CClI,.

aminotransferase

MDA levels

Effect of MECI on lipid peroxidation has been shown on
Table 2. MDA contentsin liver homogenate of CCl, treated
group (65.35 nM/mg tissue) was significantly (p<0.07)
increased than the normal rats (25.61 nM/mg tissue). Lipid
peroxidation was inhibited with the treatment of MECI

Table 1. Effects of methanol extract C. infortunatum (MECI) and silymarin on serum biochemical parameters®.

Biochemical parameters  Normal CCl, 1 mikg MECI 100 mg/kg MECI 200 mg/kg  Silymarin 25 mg/kg  F value
ALT 33.84 £4.1a 91.76 + 18.37 63.41 £ 5.02a 61.17 £ 4.72a 41.34 + 12.15a 27.88
AST 109.94 £ 18.05a 372.72+72.95 304.4 +18.38"™ 297.9 + 13.95b 187.0 + 53.38a 30.32
ALP 120.6 + 25.53a 400.74 £34.07 293.4 +5.84a 278.6 + 10.16a 161.70 £ 21.79a 128.8
Total protein 8.39+1.19a 4.72 £ 0.54 6.08 + 0.48b 6.12 £ 0.24b 7.63+047a 19.89
Total bilirubin 1.29£0.19a 4.66 £ 0.24 3.12+0.16a 29+0.27a 2.12+0.13a 180.3
#Values are mean * s.d. (n = 6)

a p<0.01,

bp<0.05, ns = not significant
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Table 2: Effects of methanol extract of C. infortunatum on lipid peroxidation, GSH content and CAT activity*.

Biochemical parameters Normal CCl,1mllkg  MECI 100 mg/kg MECI 200 mg/kg Silymarin 25 mg/kg  F value
MDA content (nM/gm tissue)  25.61 +1.77a  65.35+1.95 57.02 £10.69b 49.12 +5.17a 44 .15 +2.09a 44.24
GSH level (uM/mg tissue) 11.01 £2.08a  7.67 +1.27 9.08 +1.33 10.04 £0.55b 10.20 £0.53a 4.913
CAT activity (U/mg tissue) 2744 +x7.81a  152.1 £9.71 201.6 +11.25a 209.9 +20.38a 251.4 +8.32a 73.13
*values are mean ¥ s.d. (n=5)

p<0.01,

<0.05, ns not significant

Figure 1: Histopathological examination of liver tissues of different experimental groups (A) normal rats (B) CCl, treated rats (C)
rats treated with MECI (100 mg/kg) along with CCl, (D) rats treated with MECI (200 mg/kg) along with CCl, (E) rats treated with
silymarin (25 mg/kg) along with CCl,.

Phcog Mag. Vol 4/Issue 20 | Available Online : www.phcogmag.com

397



Hepatoprotective potential of methanol extract of Clerodendrum infortunatum Linn. against CCIl4 induced hepatotoxicity in rats.

at 100 mg/kg (57.02 nM/myg tissue, p<0.05) and MECI at
200 mg/kg (49.12 nM/myg tissue, p<0.07). Metabolism of
CCl, leads to formation of reactive intermediates which
induce lipid peroxidation and increase MDA content. It
has been shown that MDA is mutagenic to human cells
(28) and play a significant role in DNA damage, sister-
chromatid exchanges (SCEs) and carcinogenesis (29). The
significant reduction in MDA content in animals treated
with MECI suggests the protection of liver through its
inhibitory action on lipid peroxidation.

GS H content

Table 2 showed the effect of MECI on the GSH content
of liver homogenate. Treatment with CCI, alone was
significantly (p<0.07) reduced the total GSH content
of liver homogenate (7.67 pM/mg tissue) compared to
normal rats (11.01 uM/mg tissue). GSH content was
significantly (p<0.05) increased on treatment with MECI
at 200 mg/kg (10.04 uM/mg tissue). Glutathione can be
considered as an important reductant and protects cells
against free radicals, peroxides and other toxic compounds.
Liver injury by consuming alcohol (30) or by taking drugs
like acetaminophen (31), lung injury by smoking (32) and
muscle injury by intense physical activities (33) are all
known to be correlated with low tissue levels of GSH.
The GSH reduction in control group may be explained by
increased utilization of GSH for removal of ROS. In our
experiment MECI, prevents the depletion of GSH which
caused detoxification of free radicals produced following
carbon tetrachloride intoxification.

CAT activity

CAT activities of
experimental groups are shown on table 2. The CAT
activity in the liver tissue homogenates of CCl, treated
rats (152.1 U/mg tissue) was significantly (p<0.01) lower
than that of normal rats (274.4 U/mg tissue). In the
MECI and silymarin treated rats the CAT activity was
significantly (p<0.01) higher than the CCl, treated rats.
CAT is the key component of antioxidant defense system,
which decomposes hydrogen peroxide and protects the
tissue from highly reactive hydroxyl radicals. Increase in
CAT activity by MECI suggesting the improvement of
enzymatic defense system against free radicals.

liver homogenate of rats for

Histological studies

The hepatoprotective activity of MECI was supported
by histological assessment, in which the normal rats did
not showed any abnormal state in the liver architecture
(Fig. 1A). Rats treated with CCl, showed excess fatty
generation and nodules formation (Fig. 1B), whereas,
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the MECI and silymarin treated group showed reduction
in all the abnormal architecture (Fig. 1C, 1D,1E). So,
hepatoprotective activity also can be explained on the
basis of histological examination.

CONCLUSION

On the basis of the experimental results, it can be
concluded that Clerodendrum infortunatum have moderate
hepatoprotective activity. The hepatoprotective effect may
be due to inhibition of lipid peroxidation and increasing
the activity the content of enzymatic defense system,
which causes the recuperation of biological parameters
and the integrity of the tissue. The hepatoprotective
activity of methanol extract of C. infortunatum may be
due to presence of flavonoids, terpenoids and saponins
in the extract. The present results can be accounted for
the traditional uses of the plant in treating some common
diseases.
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