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INTRODUCTION

Alcohol toxicity is one of the world’s major health
problems, as the significant numbers of peoples
are affected due to several fatal diseases caused by
alcohol. Herbal alternatives are one of the best ways
to minimize these disease conditions. For this we
have chosen ethanol-induced toxicity in rat model
to study effect of ethanol on liver.™

As an herbal alternative, we have used Amomum
subulatum Roxb. It also known as greater cardamom
of Zingiberaceae family. It is a perennial herb,
which grows widely in moist tropical countries. Its
seeds are used as flavouring spices, cardiac tonic,
expectorant and diuretic. It is also used in anorexia,
dyspepsia, hyperacidity, dysentery, skin diseases,
wounds, ulcers, cardiac debility, liver congestion,
cough, fever and gonorrhoea.” It is one of the plants
mentioned in the literature having claims of activity
against liver disorders.P! In the light of above fact,
the present study was carried out to evaluate the
hepatoprotective activity of methanolic extract of
A. subulatum seeds.

MATERIALS AND METHODS

Plant Material and Extraction
A. subulatum fruits were purchased from a local
market of Anand, India, during July 2007. The fruits
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were identified and authenticated by Dr. A. S. Reddy,
Department of Biosciences, Sardar Patel University, Vallabh
Vidyanagar, Gujarat, India where a voucher specimen
(No. MP-2: 28/7/2007) was kept for future reference. The
seeds were dried at room temperature and mechanically
powdered to obtain a coarse powder; defatted with
petroleum ether (60-80°C) and Soxhlet extracted with
methanol. Solvent removal under reduced pressure was
afforded by methanolic extract (yield 9.5% w/w). The dry
methanolic extract was stored in cool and dry place which
was further used for evaluation of the hepatoprotective
activity.

Phytochemical Screening
A preliminary phytochemical screening of methanolic
extract of A. subulatum seeds was carried out."!

Animals

Studies were carried out using either sex Wistar albino rats
(200220 g). They were obtained from the animal house,
Anand pharmacy college (APC), Anand, India. The animals
were grouped and housed in polyacrylic cages (38 x 23 x 10
cm) with not more than six animals per cage and maintained
under standard laboratory conditions; temperature (22 *
2°C), relative humidity (55 +5 %) with dark and light cycle
(12/12 hours). They were allowed free access of standard
pellet diet (Amrut feed, Sangli, India) and water ad libitum.
The rats were acclimatized to laboratory condition for 10
days before the commencement of experiment. Animal
studies were approved by the Institutional Animal Ethics

Address for correspondence: Dr. Mihir Y. Parmar, Anand Pharmacy College, Shree Ramkrishna Seva Mandal Campus, Opp. Town Hall,

Anand-388001, Gujarat, India. E-mail: mihirdarji4u @yahoo.co.in

Received: 03-07-2008; Accepted: 05-10-2008; DOI: 10.4103/0973-8258.56286

| July-September 2009 |

International Journal of Green Pharmacy 250



Parmar: Hepatoprotective activity of Amomum subulatum

Committee (Protocol No. 7004 dated 7August 2007) and
conducted according to the regulations of Committee for
the Purpose of Control and Supervision of Experiments on
Animals (CPCSEA).

Drugs and Chemicals

Ethanol was purchased from Baroda Chemical Industries
Ltd, Dabhoi. Silymarin was obtained as a gift sample from
Micro labs, Bangalore, India. SGOT, SGPT, ALP, Bilirubin
and TC kits were procured from Span Diagnostics, Surat,
India. TG kits were procured from Reckon diagnostic Pvt.
Ltd, Baroda, India. All other chemicals and reagents used
were of analytical grade.

Acute Toxicity Studies

Acute toxicity study was conducted for methanolic extract of
A. subulatum seeds by the stair case method following OECD
guidelines-425, 2001.5! There was no lethality observed up
to a dose of 3000 mg/kg. One-tenth of maximum, i.e., 300 as
well as 100 mg/kg doses were selected for the evaluation.[®

Experimental Protocols

Animals were randomly divided into five groups with six
each. All animals except the normal control group were
intoxicated with 20% ethanol (3.76 g/kg/day, p.o for 18 days).
Group I (normal control) received only distilled water and
Group II (ethanol control) received 20% ethanol (3.76 g/kg/
day, p.o. for 18 days). Group III (Test-1) and Group IV (Test-
2) received methanolic extract of A. subulatum at 100 mg/kg
and 300 mg/kg, p.o., respectively, while Group V (positive
control) received silymarin (200 mg/kg, p.0.).”?On day 19,
thiopentone sodium (40 mg/kg, i.p) was injected and the
sleep time was recorded in all the animals.

After complete recovery from thiopentone sodium effect,
blood was collected from retro-orbital plexus of overnight
fasted rats. The blood samples were allowed to clot for 45
minutes at room temperature. Serum was separated by
centrifugation at 2500 rpm at 4°C for 15 minutes and used
for the estimation of various biochemical parameters such
as SGOT and SGPT,® ALE® TBL and DBL," TC," TG,
and TP

After collection of blood samples, the rats were sacrificed

by ether anaesthesia and their livers were excised, rinsed
in ice-cold normal saline and the wet-weight and volume
were determined. Histology of liver was carried out.'! In
brief, one animal from the treated groups showing maximal
activity as indicated by improved functional, physical and
biochemical parameters from each test, positive control
and ethanol control, were utilized for these purposes. The
animals were sacrificed, and the abdomen was cut open
to remove the liver. Sections of 5 um liver were fixed in
Bouin'’s solution (mixture of 75 ml of saturated picric acid,
25 ml of 40% formaldehyde and 5 ml of glacial acetic acid)
for 12 hours, then embedded in paraffin and stained using
haematoxylin-eosin (H and E) dye, finally mounted in
diphenylxylene. The sections were observed under the
microscope for histological changes in liver architecture
and their photomicrographs were taken.

Statistical Analysis

The values were expressed as mean + SEM. The statistical
analysis was carried out by one-way analysis of variance
(ANOVA) followed by Dunnett’s procedure.™ P values
<0.05 were considered to be significant.

RESULTS

Preliminary phytochemical screening of the methanolic
extract of A. subulatum seeds revealed the presence of
flavonoids, terpenoids, glycosides and volatile oils. The
methanolic extract of A. subulatum seeds was found to be
nontoxic up to a dose of 3000 mg/kg.

A significant increase in the functional parameter such as
thiopentone-induced sleep time and physical parameters
such as weight and volumes of wet liver were found in
ethanol control as compared to normal control. Treatments
with Test-1, Test-2 and positive control caused a significant
decrease in functional and physical parameters as compared
to ethanol control [Table 1]. A significant increase in
biochemical parameters such as SGOT, SGPT, ALP, TBL,
DBL, TC, TG and decreased TP levels were found in ethanol
control as compared to normal control. Treatments with
Test-1, Test-2 and positive control caused a significant
reversal in above biochemical parameters as compared to
ethanol control [Table 2].

Table 1: Effect of the methanolic extract of A. subulatum seeds on physical and functional parameters

Groups Thiopentone induced sleeping Mean liver weight Mean liver volume
Onset (seconds) Duration (minutes) (9/100 9) (ml/100 g)
I-Normal control 172.7 + 3.55 41.7 £ 1.05 3.84 £ 0.30 442 + 0.33
II-Ethanol control 118.3 + 4.59*# 144.0 + 6.56%* 5.44 + 0.14** 5.35 + 0.18*#
[ll-Test-1 165.2 + 3.72* 90.3 + 3.06* 3.83 £ 0.14* 3.76 = 0.12*
IV-Test-2 170.5 £ 1.77* 81.8 £ 3.91* 3.76 + 0.18* 3.64 + 0.13*
V-Positive control 161.0 £ 1.77* 58.3+2.33 3.80£0.15* 3.58 + 0.24*

Values are expressed as mean + SEM; n = 6 rats in each group;#P <0.05 and ##P <0.001 are considered significant when compared with Group I; *P <0.05 is considered significant

when compared with Group |l by Dunnett’'s multiple comparison test.
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Table 2: Effect of methanolic extract of A. Subulatum seeds on biochemical parameters

Groups SGOT SGPT ALP TBL DBL TC TG TP
(lU/L) (IU/L) (KAU/dI) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/ml)

| - Normal control 33.5 4.7 28.2+2.2 7.2 +0.7 0.36 £+ 0.04 0.14 £ 0.02 89.5 +4.7 65.6 + 8.8 7.69 £ 0.8

Il - Ethanol control  169.7 £12.4* 125.3 + 6.8"* 99.7 + 6.8 153 + 0.14** 0.84 = 0.04* * 170.1 £ 15.3% 2175 £ 3.4%* 299 + 0.6 **

Il - Test-1 101.7 £ 8.9*  66.3 £3.9* 32.7 £ 11.6* 0.61 +0.04* 0.39 +£0.04* 90.9 +2.7* 120.79 +3.9* 5.30 £ 0.3*

IV - Test-2 89.2 +53* 610 + 3.4* 271 £3.5* 0.54 +0.08* 0.30 +0.03* 843+ 11.7* 969+ 6.9* 597 +0.2*

V - Positive control 78.0 £ 7.7* 470 +5.2*  20.5 £ 1.9* 0.42 £ 0.06* 0.29 + 0.03* 94.3 £ 4.14* 885 +8.6* 6.07 £ 0.1*

Values are expressed as mean + SEM; n=6 rats in each group; # P<0.05 and # # P<0.001 are considered significant when compared with group |; * P<0.05 is considered significant

when compared with group Il by Dunnett’'s multiple comparison test.

Figure 1: Photomicrograph of rat liver obtained from different treatment groups. (a) Control; (b) ethanol control;
(c) Test-1; (d) Test-2; (e) positive control (H and E, x100)

The histology of the normal control showed a normal
architecture of the liver [Figure la]. In ethanol control,
there was a microvascular fatty change and the hepatocytes
were surrounded by large number of fat droplets [Figure
1b]. Treatment with Test-1, Test-2 and silymarin showed
minimal fatty changes [Figure 1c—e] and their architectures
were normal, indicating the hepatoprotective effect of these
extracts. However, Test-2 showed less microvascular fatty
changes than Test-1.

DISCUSSION

The liver can be injured by many chemicals and drugs.
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Ethanol was selected as a hepatotoxicant to induce liver
damage, since it is clinically relevant. Ethanol produces
dose-related deleterious effects in the liver./*!

Ethanol alters the metabolic activity of hepatocytes,
thereby inducing hepatic damage. Barbiturates are a class
of xenobiotics that are extensively metabolized in the liver.
Deranged liver function leads to delay for the clearance of
barbiturates, resulting in a longer duration of a hypnotic
effect.” In the present study, administration of thiopentone
sodium to rats pretreated chronically with alcohol resulted
in an increased duration of thiopentone sodium sleep time.
Treatments with the methanolic extract of A. subulatum
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seeds significantly decreased thiopentone-induced sleep
time, an indirect evidence of their hepatoprotective activity.

In chronic alcoholics, hepatomegaly occurs due to
accumulation of lipids and proteins in hepatocytes, ¥ with
an impaired protein secretion by hepatocytes.!'] Water is
retained in the cytoplasm of hepatocytes leading to the
enlargement of liver cells, resulting in increased total liver
mass and volume.?” Treatments with the methanolic extract
of A. subulatum seeds significantly reduced the total wet liver
weight and volume, thus indicating their hepatoprotective
activity.

During hepatic damage, cellular enzymes like SGOT,
SGPT and ALP present in the liver cells leak into the
serum, resulting in increased concentrations.?!! Ethanol
administration for 18 days significantly increased all these
serum enzymes, whereas treatments with the methanolic
extract of A. subulatum seeds significantly reduced SGOT,
SGPT, ALP and increased TP levels indicating their
hepatoprotective activity.

Ethanol also induces hypercholesteraemia and
hypertriglyceridaemia, which may be due to the activation
of enzyme HMG Co-A reductase, the rate-limiting step in
cholesterol biosynthesis. The increased serum triglyceride
level in ethanol control may be due to the decreased activity
of lipoprotein lipase, which is involved in the uptake of
triglyceride-rich lipoprotein by the extrahepatic tissues.*!
Treatments with the methanolic extract of A. subulatum seeds
significantly reduced the TC and TG levels, suggesting that
the extracts prevented ethanol-induced hyperlipidaemia
probably due to their hepatoprotective activity.

Histological changes such as steatosis and perivenular
fibrosis were observed in ethanol control. Treatments with
the methanolic extract of A. subulatum seeds prevented
these histological changes, further indicating their
hepatoprotective activity.

Ethanol, even after short-term consumption, induces
CYP2E1 enzyme activity in doses that do not cause fatty
changes. This enzyme accelerates alcohol metabolism
with a resultant increase in acetaldehyde production.®!
Acetaldehyde is thought to have a number of adverse effects
like decreased transport and secretion of proteins due to
tubulin polymerization, enhanced vitamin metabolism,
and trace metals and drugs like paracetamol cause severe
acute liver injury which is sometimes fatal.*** Antioxidants
exhibit hepatoprotective activity by blocking the conversion
of ethanol to acetaldehyde.

Phytoconstituents like flavonoids, terpenoids, glycosides
and volatile o0ils?*?! are well known for their antioxidant
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and hepatoprotective activities. Preliminary phytochemical
screening of the methanolic extract of A. subulatum seeds
contain above-mentioned phytoconstituents, which may
be attributed to the individual or combined effect of
phytoconstituents present in it. Further, investigation is
underway to determine the exact phytoconstituent that is
responsible for activities.

It can be concluded that the methanolic extract of
A. subulatum seeds possessed the hepatoprotective activity
against ethanol-induced liver damage in rats, as evidenced
by the functional, physical, biochemical and histological
parameters.
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