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INTRODUCTION

Allium is a genus of some 500 species belonging
to the family Liliaceae. However, some of these are
important as food and medicinal plants. Allium veg-
etables including garlics, onions, leeks, chives, scal-
lions and shallots, are rich in flavonols and organosul-
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fur compounds, which have tumor inhibitory pro-
perties (Fenwick and Hanley, 1985). Allium tuberosum
is a perennial herb which is cultivated widely and the
leaves are used for food (Shanghai Science & Tech-
nical Publisher, 1985). Movahedian et al. (2004) pre-
sented antihyperlipidemic effect of this plant. Until
now there have been no studies about liver protective
properties of this medicinal plant. So we investigated
protective effects of ethanol extract of Allium tubero-
sum (EEAT) on oxidative stress in acute liver damage
induced by CCls.
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MATERIALS AND METHODS

Animals

Sprague-Dawley rats weighing 200+20 g (4 weeks
old) were purchased from Daehan Biolink and used
in this experiment. Animals were caged at 20£2°C
with a 12 h light and dark cycle and allowed free
access to food and water.

Preparation of plant extract

Three kilograms of Allium tuberosum were dried in
the shade thoroughly and roughly powdered. The
coarse powder was subjected to continuous hot ext-
raction in a soxhlet by using ethanol (95%v/v). The
ethanol was removed by distillation under reduced
pressure. This extract was lyophilized and used in the
present experiment.

Experimental design

The animals were divided into 5 groups of 8 animals
and treated as follows: Group I served as received
olive oil (1.0 mL/kg i.p.). Group II got 30% CCl, sus-
pended in olive oil 1.0 mL/kg, i.p. every 48 h for 2
week. Group III, TV, V received a various dose of
plant extracts (50, 100, 200 mg/kg, p.o.) daily for 2
weeks and CCly was injected as Group IL On the last
day of experiment, CCL was administered 30 min after
the last dose to all rats except rats in Group 1. After
24 h, all the rats were sacrificed under light ether
anesthesia and blood was collected in sterile cent-
rifuge tube and allowed to clot. Serum was separated
by centrifuging at 3,000 rpm for 15 min.

Enzyme assay

In serum, AST and ALT were determined based on
the method for Reitman and Frankel (1957). ALP
was determined by using method of Kind and King
(1954).

Liver samples were homogenized on ice in a
teflon—glass homogenizer containing a phosphate
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homogenization buffer. Homogenized samples were
centrifuged at 10,000 rpm for 45 min and the super-
natant was collected for analysis of SOD and catalase
activities. The activity of SOD was determined based
on the method for Marklund and Markiund (1974).
No distinction was made between the Cu-Zn and
Mn-isozymes of SOD. The method involves spect-
rophotometric monitoring of the autooxidation of
pyrogallol (10 mM) at 420 nm. One tinit of enzyme
activity is defined as the amount of enzyme neces-
sary to inhibit pyrogallol autooxidation by 50%.
Each sample was measured twice, in triplicate, using
semimicro (1.5 mL) cuvettes. Catalase activity was
determined using the method of Cohen et al. (1970),
which involves measuring hydrogen peroxide (6 mM)
titration with permanganate, following reaction
between catalase and H,O,. Spectrophotometric
monitoring was conducted at 480 nm. Catalase acti-
vity is defined as the amount of catalase required to
decrease permanganate color change by 50%. Protein
determinations were made using the method of
Lowry (1951).

Statistical analysis

Student’s t test was used for statistical significance

between groups.

RESULTS AND DISCUSSIONS

. As shown in Table 1, activities of serum enzymes
such as AST, ALT and ALP were increased remar-
kably and significantly (p<0.05) in toxicant group
after CCly treatment, as compared to normal group,
indicating that CCl, induced damage to the liver.

A significant reduction was observed in AST, ALT
and ALP in the group treated with EEAT in com-
parison with those observing CCly treated group. The
enzyme levels were almost restored to the normal
level in dose dependent manner.

CCly has been widely used for inducing experi-
mental hepatic damage due to free radical formation

during its metabolism by hepatic microsome (Sher-
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Table 1. Changes in serum AST, ALT and ALP levels in CCl, intoxicated rats treated with EtOH extract of Allium

tuberosum (EEAT)
Groups Treatment AST ALT" ALP?
L Normal 347436 40.4+52 70.8%5.6
IL. CCly 106.4+7.6% 159.6+9.8* 115.6+8.8%
1L CCls+EEAT 50 mg/kg 75.6+£5.8%* 59.6+7.7%* 80.5+6.9%*
Iv. CCly+EEAT 100 mg/kg 45.6+6.9%* 55.246.1%* 78.4 7. 4%*
V. CCls+EEAT 200 mg/kg 43.545.5%% 427 45.7#* 61.5+4.8%*

Results are expressed as mean=+S.D. of 8 rats. YIU/L PKing - Armstrong unit. *significantly different from Group I, **significantly different

from Group H (p<0.05)

lock, 1981), which causes the lipid peroxidation of
cellular membrane leading to the necrosis of
hepatocytes. The increased activities of liver maker
enzymes such as ALT, AST and ALP in the serum of
CCly exposed rats indicate damage to hepatic cells
(Wolf, 1999).

The efficacy of any liver protective drug is essen-
tially dependent on its ability in reducing the harmful
effects of maintaining the normal hepatic physiology
that has been disturbed by a hepatotoxicant such as
CCl,. The involvement of free radicals in the patho-
genesis of liver injury has been investigated for many
years by using acute poisoning with CCls (Recknagel
et al., 1989). CCl, and its metabolites such as trichlo-
romethyl peroxy radical are known to be involved in
the pathogenesis of liver injury (Mehendale et al.,
1986). Lipid peroxidation has been implicated in the
pathogenesis of hepatic injury by compounds like
CCly and is responsible for cell membrane altera-
tions (Bandyopadhyay et al., 1999).

And CCl;—-mediated acute toxicity increased per-
meability of the hepatocyte membrane and cellular
leakage (Paduraru et al., 1996). The EEAT mediated
suppression of the increased AST, ALT and ALP
activities suggested the possibility of the extract to
give protection against liver injury on CCly induction.

As shown in Table 2, significant decrease in the
activities of SOD and catalase in CCly administered
rats (Group II) and recovery to near normal level in
Groups III, IV and V revealed that oxidative stress
elicited by CCls intoxication has been lessened by the
antioxidant effect of EEAT. Ohta et al. (1995) have

Table 2. Changes in hepatic SOD and Catalase levels in
CCl, intoxicated rats treated with EtOH extract of

Allium tuberosum (EEAT)
Groups Treatment SoD" Catalase"
L Normal 40.6+39 0.62+0.04
1. CCly 19.6+3.1%* 0.341+0.05*
CClL4+EEAT ; ;
1L 50 mg/kg 38.445.7%%  0.55£0.06%*
CCl4+EEAT -
v. 100 mg/kg 43.5£7.2%%  0.61 £0.04%*
CClL,+EEAT ]
V. 200 mg/ke 46.9+5.1%*  0.6510.05%*

Results are expressed as mean+S.D. of 8 rats. YU/mg protein.
*significantly different from Group 1, **significantly different from
Group 11 (p<0.05)

reported the decreased activities of SOD and catalase
after the administration of single dose of CCl..

SOD plays an important role in the prevention of
cell death and apoptosis. The decrease in Mn-SOD
activity is associated with increased mitochondrial
oxidative damage, as demonstrated by a decrease in
the activities of iron sulfhydryl proteins sensitive to
oxidative stress (Van Remmen et al., 2004).

Catalase is a hemoprotein which catalyzes the
reduction of hydrogen peroxides and protects tissues
from highly reactive hydroxyl radicals (Chance et al.,
1952). Szymonik-Lesuik et al. (2003) have also shown
that CCly intoxication can lead to alteration in gene
expression and depletion of SOD and catalase level
in kidney and heart.

In conclusion, the present findings demonstrated
the hepatoprotective and antioxidant activities of
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EEAT in the experimental rat model. Further works
are needed to isolate and purify the active principle
involved in the hepatoprotective activity of this plant.
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