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ABSTRACT

Objective: To evaluate the acute toxicity, in vitro antioxidant and hepatoprotective activities of
Giant African Snail (Achachatina maginata) haemolymph against carbon tetrachloride (CCl,)
induced liver damage in albino rats.

Place and Duration of Study: Department of Biochemistry, Federal University of Technology,
Minna, Nigeria. It was carried out between September and December, 2014.

Methods: Antioxidant activity of the haemolymph was assayed by DPPH radical scavenging,
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reducing properties, and inhibition of lipid peroxidation by the haemolymph. In addition, the phenol
and flavonoid contents were also evaluated. The safety of the extract was also investigated by the
acute oral toxicity limit test. The hepatoprotective activities of the haemolymph were compared with
a known hepatoprotective drug, silymarin. For this purpose, twenty adult albino rats were assigned
into 5 groups. Group 1 and 2 serves as normal control and CCL, control respectively. Group 3-5
were treated with 200 mg/kg, 400 mg/kg haemolymph and 100 mg/kg Silymarin respectively.
Results: The lethal dose (LDsg) of haemolymph determined was greater than 5000 mg /kg in rats.
The amount of total phenolics and flavonoids were estimated to be 9.30+0.11 mg/g GAE and
15.20+£0.59 mg/g catechin equivalent respectively. The haemolymph exhibited concentration
dependent in vitro antioxidant activity with an ICs, value of 579.66+2.69 pyg/mL in the DPPH radical
scavenging activity and 310.75+3.12 ug/mL in lipid peroxidation inhibitory activity but shows low
reducing properties compare to ascorbic acid. The liver damage was evidenced by the elevated
levels of serum and liver ALT, ALP, serum AST, hepatic thio-barbituric acid reacting substances
(TBARS) and reduced serum catalase in CCl,;-hepatotoxic rats. Administration of haemolymph
(200/400 mg/kg) and standard control drug silymarin (100 mg/kg) significantly (P<0.05) reduced
CCL4- induced elevations of the levels of AST, ALT, ALP, and TBARS while the reduced
concentration of catalase due to CCL, was reversed. However, the SOD activities was significantly
(P<0.05) higher in CCL, treated group compare to the control group.

Conclusion: The present study proved the antioxidant activity of Giant African Snail (Achachatina
maginata) haemolymph can be used as accessible source of natural antioxidants with potential

application to reduce oxidative stress induced liver damage.

Keywords: Achachatina maginata;
parameters; sylimarin.

1. INTRODUCTION

The recent growth in knowledge of free radicals
and reactive oxygen species (ROS) in biological
systems is producing a medical revolution that
promises a new age of health [1]. Under a
situation of oxidative stress, reactive oxygen
species such as superoxide (027), hydroxyl
(OH.), and peroxyl (-OOH, ROO-) radicals are
generated. These reactive oxygen species play
an important role in degenerative or pathological
processes, such as aging [2], cancer, coronary
heart disease, Alzheimer’s disease,
atherosclerosis, cataracts, and inflammation [3].

Liver is a vital organ which regulates many
important metabolic functions and is responsible
for maintaining homeostasis of the body [4]. It
plays a vital role in xenobiotics metabolism and is
responsible for protection of human body against
adverse effect of drugs, chemicals toxin,
bacteria, virus and parasite. Hence, in the
process of these activities liver itself is subjected
to variety of diseases and disorders and
obviously needs protection [5]. So far no effective
treatments in conventional or synthetic medicine
that gives protection to the liver against damage
or helps to regenerate hepatic cells [6]. Because
of this fact efforts are being made to find suitable
curative agents in natural products for the
treatment of liver diseases [7].

haemolymph;

hepatoprotective; antioxidant biochemical

A number of chemical agents and drugs which
are used on a routine basis produce cellular as
well as metabolic liver damage [8]. Most of
hepatotoxic chemicals affected liver cells mainly
by inducing lipid peroxidation and oxidative
stress in liver. Chemicals such as CCl,; get
converted into reactive toxic metabolites by
hepatic microsomal cytochrome P450 [9].
CClycatabolised radicals induced lipid
peroxidation, damage the membranes of liver
cells and organelles, causing the swelling and
necrosis of hepatocytes and resulted in release
of cytosolic enzymes into the blood [10].

The principle function of antioxidants is in
delaying the oxidation of other molecules by
inhibiting the initiation or propagation of oxidizing
chain reactions by free radicals and they may
reduce oxidative damage to the human body
[11]. Many antioxidants compounds are present
in natural product. Depending on the type and
source of the natural product, the mode of action
of natural antioxidants involves multiple
mechanisms of action [12].

The use of wild animals and their products
constitutes  essential ingredients in  the
preparation of drugs in traditional medicine
[13,14]. The African giant snail (Archachatina
marginata) is one of the most important minor
forest products in West Africa and Nigeria in

142



Bashir et al.; BJPR, 6(3): 141-154, 2015, Article no.BJPR.2015.057

particular. Soewu [14] reported fifty-five fauna
species used for various traditional preparations
of which Achachatina marginata is included. In
the traditional ethnomedicine of South West
Nigeria, various preparations containing snails
are useful in restoring fertility, virility, cure
smallpox, relieve in labour pains, blood loss in
pregnancy and during delivery [15].
Suppositories containing 5% and 7% of the
mucin isolated from A. marginata showed
marked and consistent blood glucose lowering
effect [16]. A special form of calcium phosphate
extracted from snails has been implicated in the
cure of some kidney diseases, tuberculosis,
diabetes, asthma, heart diseases and circulatory
disorders [17]. The low sodium, fat, cholesterol
and reasonable amounts of iron in A. marginata
make it useful in the treatment of anaemia,
hypertension, obesity, arteriosclerosis and other
heart-related diseases [17].

However, there are no scientific reports in the
literature  regarding its  usefulness as
hepatoprotective agent. This study, therefore,
was designed to investigate the acute toxicity, in
vitro antoxidant and hepatoprotective activities of
Achachatina maginata hemolymph against CCl,
induced hepatotoxicity in rats.

2. MATERIALS AND METHODS
2.1 Snail Collection

African Giant Snails (Achachatina maginata)
weighing 110-200 g were bought from Sabon
kasuwa Kagara, Niger state in September, 2014.
They were housed in a ventilated container and
fed with cucumbers and melon.

2.2 Drugs and Chemicals

Sylimarin (silybon-140) was purchased from
micro labs limited. Chemicals like 1,1-Diphenyl-2-
picryl-hydrazyl (DPPH), Folin-Ciocalteu reagent,
Gallic acid were purchased from Sigma (St.
Louis, Missouri, USA). All enzyme assay Kkits
were products of Randox Laboratories Ltd,
United Kingdom. All other reagents used were of
analytical grade and were prepared in distilled
water.

2.3 Experimental Animals

Healthy albino rats (1:1 male to female ratio) of
average weight 120-150 g were purchased from
Animal House, University of Ibadan, Oyo State
Nigeria. The rats were kept in clean plastic cages
and maintained under standard laboratory

conditions in the biochemistry laboratory, Federal
University of Technology Minna till they reached
the desired weight. They were allowed
unrestricted access to rat pellets and water ad-
libitum. The study was carried out according to
the Guide for the Care and the Use of Laboratory
Animals of the Institute of Laboratory Animal
Resources, Commission of Life Sciences,
National Research Council, USA [18].

2.4 Haemolymph Collection

The apex of the snails was opened by method
adopted from Akinloye and Olorode [19]. The
haemolymph was drained into a clean conical
flask and concentrated using water bath at low
temperature.

2.5 Acute Toxicity Studies
(Determination of LDs)

Acute toxicity of the haemolymph was evaluated
as described by Lorke [20]. In 2 phase at dose of
10, 100 and 1000 mg kg'1 weight, respectively
(PHASE 1) and dose of 1600, 2900 and 5000 mg
kg'1 (PHASE 2). The haemolymph was
administered once and the rats were observed
for death and sign of toxicity within 24 hrs.

2.6 Determination of Total Phenolic and
Flavonoid Content

The total phenolics concentration in the
hemolymph was determined according to the
Folin-Ciocalteu method as described by [21]
using gallic acid as the standard. Total flavonoid
was measured by the aluminium chloride
colorimetric method as described by [22], using
catechin as the standard to construct a
calibration curve. All determinations were carried
out in triplicate, and the results are expressed as
mg gallic acid equivalent (GAE) /g and catechin
equivalents (CE) in mg/g for phenol and
flavonoid respectively.

2.7 In vitro Antioxidant Assay

The free radical scavenging ability of the
haemolymph against DPPH (1,1-diphenyl-2-
picrylhydrazyl) free radicals were evaluated

according to method described by Kaur et al.
[23], using ascorbic acid as the reference. Lipid
oxidation was measured as increases in
thiobarbituric acid-reactive substances (TBARS)
according to the method described by Ohkawa et
al. [24]. The extract concentration providing 50%
inhibition (IC50) was calculated from the plot of
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inhibition (%) against extract concentration. The
reducing property was determined by assessing
the ability of extracts to reduce ferric chloride
(Fecls) solution as described by Pulido et al. [25].
Ascorbic acid at the same concentrations was
used as a positive control for haemolymph.

2.8 Hepatoprotective Study

2.8.1 Experimental design

The hepatoprotective activity of the haemolymph
was evaluated according to the method of
Guntupalli et al. [26] as modified by Hassan et al.
[27]. The animals were randomly assigned to five
experimental groups of 4 animals each. The
experimental groups are illustrated as follows:

Group1:- serve as Normal control and received
no treatment.
Group2:- serve as negative control and were

administered 30% carbon
tetrachloride in  liquid paraffin
(1 ml/kg body weight, intra

peritoneal) daily for 5 days.

Group3:- serve as standard group received
CCl, daily and Silymarin, a known
anti-hepatotoxic drug at a dose of
100 mg/kg intra peritoneal daily for 5
days.

Group 4:- received CCl, daily for 5 days and
Achachatina maginata hemoymph at
a daily dose of 200 mg/kg intra
peritoneal,

Group5:- received CCl, (daily for 5 days) and
Achachatina maginata hemoymph at
a daily dose of 400 mg/kg intra
peritoneal for five days. All the
animals were sacrificed on the 6th
day. The blood and liver was
collected for estimation of
biochemical parameters.

2.8.2 Collection of blood and liver

Collection of sample for biochemical analyses
was as described previously [28;29]. The animals
were anasthesized with chloroform and blood
was collected through cardiac puncture into a
clean, dry centrifuge tubes. The blood sample
was allowed to stand for 10 minutes at room
temperature and then centrifuged at 1000 rpm
(503xg) for 15 minutes to get the serum. The rat
was dissected to reveal the internal organ and
the liver was removed and placed in sample
bottles containing 0.25 M sucrose solution to
maintain a normal physiological environment.

The liver was homogenized and the supernatant
were stored in sample bottles for subsequent
used.

2.8.3 Determination of biochemical
parameters

The biochemical analyses were determined for
Alkaline phosphatase (ALP) based on methods
of Tietz, [30], Aspartate transaminase (AST) and
alanine transaminase (ALT) as described by
Reitman and Frankel, [31]. Catalase activities
was determined as described by Bock et al. [32],
superoxide dismutase (SOD) activities was
estimated using epinephrine by the method of
Misra and Fridovich, [33]. While the lipid
peroxidation was estimated by measuring the
concentration of Thiobarbituric acid reactive
species (TBARS) in liver homogenate as
described by [1,34]. The results were expressed
as n.mol of MDA/mg of protein.

2.9 Statistical Analysis

Values were analyzed using statistical package
for social science (SPSS) version 16 and
presented as means SE of the mean.
Comparisons between different groups were
carried out by one way analysis of variance
(ANOVA) followed by Duncan’s Multiple Range
Test (DMRT). The level of significance was set at
P<0.05 [35].

3. RESULTS
3.1 Acute Toxicity

In the acute toxicity studies no death was
recorded during the treatment period at all doses
of the haemolymph administered. The animals
did not show any changes in general behavior
and other physiological activities like giddiness,
sniffing,  aggressiveness, tachypnoea, or
convulsion. From the above toxicity studies, the
lethal dose 50 (LDsp) of haemolymph was greater
than 5000 mg /kg in rats (Table 1).

Table 1. Acute toxicity profile of Achachatina
maginata haemolymph

Dose Numbers of rat Mortality
(mg/kgbw)

10 3 0/3

100 3 0/3

1000 3 0/3

1600 3 0/3

2900 3 0/3

5000 3 0/3
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3.2 Total Phenolic and Flavonoid Content

Total phenolic content of haemolymph was
determined to be 9.30+0.11 mg GAE per g of
sample as measured by the Folin-Ciocalteu
method. In addition, the total flavonoid content of
haemolymph was 15.20+0.59 mg/g catechin
equivalent (Table 2).

Table 2. Total phenolic and flavonoid content
of Achachatina maginata hemoymph

Total flavonoid
content
15.20+0.59 mg/g
catechin equivalent

Total phenolic

9.30+0.11 mg GAE/g of
sample

3.3 Antioxidant Assays

3.3.1. Scavenging activity on DPPH radical of
haemolymph

The results of DPPH radical scavenging activity
of haemolymph and the standard antioxidant
(ascorbic acid) are presented in Fig. 1. The
haemolymph and the standard antioxidant
(ascorbic acid) promoted an inhibition of DPPH
radical with increasing concentrations. However,
the percentage inhibition of the DPPH radical by
the haemolymph was lower than that of ascorbic
acid. The I1Cs, (concentration that inhibits 50% of
the DPPH radical) values of haemolymph and
ascorbic acid were 579.66+£2.69 and 31.33+£0.47
pg/mL respectively.

lipid

3.3.2 Reducing power activity and

peroxidation

The antioxidant activity of haemolymph was
determined by measuring its ability to transform
Fe®* to Fe”" as illustrated in Fig. 2, haemolymph
show a very low % ferric reducing antioxidant
properties and a considerable % inhibition of
Lipid peroxidation (in vitro) with an ICs, value of
310.75¢3.12 pg/mL (Table 3). However, the
reducing power and inhibition of Lipid
peroxidation increased with an increase in
concentration of the haemolymph.

3.4 Hepatoprotective Study

3.4.1 Alanine transaminase (ALT) activities

The ALT activities in serum and liver were
presented in Fig. 3: The ALT activities in serum
and liver were significantly (p<0.05) higher in
CCls-hepatotoxic rats as compared with normal
control rats. However, administration of

haemolymph at 200 and 400 mg/kg to rats
significantly (P<0.05) reduced the ALT activities
as compared to the CCl,s-hepatotoxic rats, and
similar to the positive control (sylimarin) as
shown in Fig. 3.

Table 3. Inhibition of lipid peroxidation
(in vitro assay) by Achachatina maginata
hemolymph

% inhibition of
Lipid peroxidation

Concentration (ug/ml)

25 25.3120.33
50 32.41%0.24
100 36.01+0.13
150 39.21+0.46
200 43.96+0.13
400 55.78+1.67
ICs, value 310.75+3.12 pg/mL

Values are expressed as MeantSEM of triplicate
determination

Table 4. Effect of A. maginata haemolymph
on lipid peroxidation (in vivo) in CCl,-
hepatotoxic rats

Groups LPO (nmol MDA/mg
liver protein) x10°

CCl, alone 20.87+1.23°

CCl, + 200 mg/kg 4.15+0.76°

Haemolymph

CCl, + 400 mg/kg 2.52+0.22%

Haemolymph

CCl, + 100 mg/kg 2.22+0.91%

Silymarin

Normal 1.92+0.22°

Values are expressed as Mean +SEM of four replicate
(n=4).Values with different superscript are significantly
different (p<0.05)

3.4.2 Aspartate transaminase (AST) activities

Fig. 4 present the results of serum and liver AST
activities of different group. The serum AST
activities was significantly (p<0.05) higher in
CCly-hepatotoxic rats and significantly (p<0.05)
lower in rats treated with 400 mg/kg of
haemolymph when compared with normal control
and other experimental group. The liver AST
activity was significantly (p<0.05) higher in CCly-
hepatotoxic rats treated with 200 and 400 mg/kg
haemolymph when compared with normal
control. However, no significant difference was
recorded in the liver AST activities of CCl,-
hepatotoxic rats as well as those treated with
standard control drug silymarin when compared
with normal controls.
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Fig. 2. Reducing power activity of Achachatina maginata haemolymph. Each points represent
Mean *SEM of triplicate determination

3.4.3 Alkaline phosphatase (ALP) activities

The serum and liver ALP activities were
significantly (p<0.05) higher in CCl,-hepatotoxic
rats when compared with normal control and
other experimental groups. The serum ALP
activities were significantly (p<0.05) lower in
sylimarin treated rat when compared with normal
control. However, there was no significant
difference in the serum ALP activities between

200 mg/kg hemolymph treated rat when

compared with normal control (Fig. 5)

3.4.4 Super oxide dismutase (SOD) activities

The serum and liver SOD activities was
significantly (p<0.05) higher in CCl;-hepatotoxic
rats and 200 mg/kg hemolymph treated rat when
compared with normal control and other
experimental groups. There was no significant
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difference in the serum SOD activities of 400
mg/kg hemolymph treated rat, sylimarin treated
and normal control. However, the liver SOD
activity was significantly (p<0.05) higher in
haemolymph treated group when compared with
normal control (Fig. 6).

3.4.5 Catalase activities

The serum catalase activities were significantly
(p<0.05) lower in CCly-hepatotoxic rats when

compared with normal control and other
experimental group. There was no significant
difference in the serum catalase activities of 200
mg/kg, 400 mg/kg hemolymph treated rat and
sylimarin treated group. The liver catalase
activities was significantly (p<0.05) higher in
CClg-hepatotoxic rats when compared with
normal control and other experimental groups
(Fig. 7).
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5 ab ab
< 40 -
20 - 2
0 ' T T
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200mg/kg 400mg/kg 100mg/kg
Haemolymph Haemolymph  Silymarin

Groups

Fig. 3. Effect of A. maginata haemolymph on serum and liver alanine transaminase (ALT)
activities in CCl4-hepatotoxic rats. Values are expressed as Mean *SEM. Each mean is an
average of four replicate (n=4). Column with different superscript are significantly different
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Fig. 4. Effect of A. maginata haemolymph on serum and liver aspartate transaminase (AST)

activities in CCl4-hepatotoxic rats. Values are expressed as Mean *SEM. Each mean is an

average of four replicate (n=4). Column with different superscript are significantly different
(p<0.05)
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activities in CCl4-hepatotoxic rats. Values are expressed as Mean *SEM. Each mean is an
average of four replicate (n=4). Column with different superscript are significantly different
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Fig. 6. Effect of A. maginata haemolymph on serum and liver super oxide dismutase activities
(SOD) in CCl4-hepatotoxic rats. Values are expressed as Mean *SEM. Each mean is an average
of four replicate (n=4). Column with different superscript are significantly different (p<0.05)

3.4.6 Lipid peroxidation (/n vivo)

The lipid peroxidation was significantly (p<0.05)
higher in CCls;-hepatotoxic rats than normal
control and other experimental groups.
Administration of 200 mg/kg and 400 mg/kg of
haemolymph as well as the standard drug
sylimarin significantly (p<0.05) reduced the level

of LPO in liver homogenate when compared with
CCls-hepatotoxic rats. The reduction in LPO was
more significant at 400 mg/kg than 200 mg/kg
haemolymph. However, there was no significant
difference in LPO between 400 mg/kg
haemolymph treated group and standard drug
sylimarin treated group (Table 4).
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Fig. 7. Effect of A. maginata haemolymph on serum and liver catalase activities in CCl4-
hepatotoxic rats. Values are expressed as Mean *SEM. Each mean is an average of four
replicate (n=4). Column with different superscript are significantly different (p<0.05)

4. DISCUSSION

About 80% of world’s population is thought to
depend chiefly on traditional medicine, for their
primary health care needs. Emphases have
however been laid that safety should be
overriding criteria in the selection of natural
medicine for use in health care [36]. In this study,
the acute lethal effect of A. maginata
haemolymph show that the haemolymph did not
produce any grossly negative behavioral
changes such as excitement, restlessness,
respiratory distress, convulsions or coma. The
LDsy is greater than 5000 mg/kg body weight,
which is thought to be safe as suggested by [20].
Again, the absence of mortality among rats in all
the dose groups after 48 hours of observation
goes further to support this claim.

There is growing evidence that oxidative stress
may represent one of the agents involved in the
initiation and/or progression of many human
diseases [37]. Determination of the antioxidant
compounds from natural product will help to
develop new drug candidates for antioxidant
therapy [38]. Soewu [14], reported fifty-five fauna
species used for various traditional preparations
of which Achachatina marginata is included.

In this study the haemolymph of Achachatina
marginata exhibited considerable antioxidant
properties. Phenolic and flavonoid compounds

have been reported to be responsible for the
antioxidant activity of natural products [39]. The
antioxidant activities of flavonoids in biological
systems are attributed to their ability to transfer
electrons to free radicals, chelate metals,
activate antioxidant enzymes, and reduce
radicals of alpha-tocopherol or to inhibit oxidases
while phenolic compounds exert it antioxidant
effect by inactivating free radicals or preventing
decomposition of hydroperoxide into free radicals
[40]. The total phenolics and flavonoid content of
A. marginata haemolymph was found to be 9.30
10.11 mg GAE per g and 15.20+0.59 mg/g
catechin equivalent respectively. Therefore the
flavonoids and phenol of haemolymph may be
responsible for the observed antioxidant activity
in this study.

The DPPH radicals were widely used to
investigate the scavenging activity of some
natural compounds. Fig. 1 shows the results of
scavenging DPPH radical ability of A. maginata
haemolymphat  various  concentrations in
comparison with same doses of ascorbic acid. In
DPPH scavenging assay the 1Cso value of the
haemolymph (579.66+2.69 pg/mL) was higher
than ICs, value reported for some medicinal plant
eg 55.62 ug/mL. for S. surattense [41]. The
haemolymph showed dose-dependent DPPH
radicals scavenging activity. The decrease in
absorbance of DPPH caused by haemolymph is

149



Bashir et al.; BJPR, 6(3): 141-154, 2015, Article no.BJPR.2015.057

due to the reaction between antioxidant
molecules and radical, which results in the
scavenging of the radical by hydrogen donation.
Similar findings have been documented by many
authors [42,43]. The reducing power of a natural
compound may serve as a significant indicator of
its potential antioxidant activity. However in this
study, A. maginata haemolymph was found to
possess a very low reducing property compared
to the ascorbic acid.

The results of in vitro antioxidant activity were
further confirmed with in vivo hepatoprotective
study. Evaluations of biochemical parameters are
useful marker for assessment of tissue damage.
Defeats in the activities of this marker are to a
reasonable extent the toxicity of a test chemical
compound [28]. Tissue or serum enzymes can
also indicate tissue cellular damage caused by a
test chemical compound long before
conventional histological technique [44]. Previous
study has reported that CC1, damages the liver
cells causing leakages of the enzymes in the
cells resulting to elevation of the levels of plasma
transaminases [45]. This finding is in agreement
with the results of the present study.

The liver damage was evidenced by the elevated
levels of serum and liver ALT, ALP, serum AST,
hepatic thio-barbituric acid reacting substances
(TBARS) and reduced serum catalase in CCl4-
hepatotoxic rats.

ALT and AST are known as cytosolic marker
enzymes and are used as indicator for hepatic
damage. The significant increase in the activities
of these enzymes may be attributed to increased
membrane permeability or hepatocellular
necrosis and cytosol leakage into the serum [46].

ALP is a ‘marker enzyme for the plasma
membrane and endoplasmic reticulum [47], and
is often used to assess the integrity of the
plasma membrane and endoplasmic reticulum
[48]. The increase in the activity of ALP in CCly-
hepatotoxic rats could be a consequence of
leakage of the enzyme from other tissues or a
reduced rate of clearance of the enzyme from the
serum [49]. Such increase in ALP activities can
constitute threat to the life of cells that are
dependent on a variety of phosphate esters for
their vital process since there may be
indiscriminate hydrolysis of phosphate ester of
the tissue [28]. However, improvement towards
normalization of the biomarker enzymes
following haemolymph (200 mg/kg and 400
mg/kg) and standard control drug silymarin (100

mg/kg) extract pretreatment suggested that the
haemolymph have some functions in preserving
structural integrity of hepatocellular membrane.
However the effectiveness of the haemolymph in
attenuating the elevated parameters was lower
compared to that of standard hepatoprotective
drug silymarin.

Antioxidant activity or the inhibition of the
generation of free radicals is important in the
protection against CCl, -induced hepatotoxicity
[50]. The body has an effective defense
mechanism to prevent and neutralize free
radicals-induced damage. This is accomplished
by coordinate activities of set of endogenous
antioxidant enzymes such as catalase and
superoxide dismutase, these enzymes constitute
a mutually supportive team of defense against
reactive oxygen species (ROS) [51]. Super Oxide
Dismutase (SOD) reduced the concentration of
highly reactive superoxide radicals by converting
it to H,O, whereas catalase convert H,O, into
H,O and O, and protect the mucosa tissue from
a highly reactive hydroxyl radical [52]. The
reduction in the activity of catalase may results in
a number of deleterious effects due to
accumulation of highly toxic metabolites and
hydrogen peroxide on CCL, administration,
which can induce oxidative stress in the cells.
This finding agrees with the results of [27], who
reported similar findings. However haemolymph
treated groups showed significant (P<0.05)
increase in the level of this enzyme, which
indicates the antioxidant activity of the
haemolymph.

Several studies have pointed out that CCL,
induced oxidative stress results in gradually
decrease SOD activity [4]. But in the present
study administration of CCL4 produced rise in
SOD activity as compared to normal group. This
finding is in agreement with Katarzyna et al. [53]
who reported that the activity of SOD increased
almost three times in the blood of CCL,
intoxicated rabbits in comparison with the control
group. Similarly, Sawomir et al. [54] reported an
increase SOD activity in erythrocytes of human
subject exposed to lead toxicity. The difference
observed in our results and other published
literatures could be attributed to the fact that
SOD activity depend on the nature and intensity
of oxidative stress. If the oxidative stress is at
early stages or not very strong, the SOD activity
increases. If the stress is persisting or its level
very high, the proteins damage became profound
and a decreased SOD activity may occur.
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The metabolism of CC1, releases CC1; free
radicals that cause the process of peroxidation
by attacking the methylene bridge of unsaturated
fatty acids side chain of microsomal lipids [45].
The level of lipids peroxide is a measure of
membrane damage and alterations in structure
and function of cellular membranes. In the
present study, significant (p<0.05) elevation of
lipid peroxidation were seen in the liver of CCl,
treated group. The increase in MDA levels in the
liver suggests enhanced lipid peroxidation
leading to tissue damage and failure of
antioxidant defense mechanisms to prevent the
formation of excessive free radicals [55]. This is
also in agreement with the findings of [56], who
established that high serum levels of MDA in
patients with liver cirrhosis was correlated with
lower serum levels of vitamin E. Treatment with
standard silymarin and haemolymph treated
groups showed significant (p<0.05) reduction in
lipid peroxidation levels when compared with the
CCl, treated control group. The observed
protective effect of the haemolymph and
silymarin against lipid peroxidation could be
related to its antioxidant effects which assist in
the preservation of membrane integrity. Similar
results have been reported by other investigators
[57].

5. CONCLUSION

The results of the present study demonstrate that
haemolymph possessed antioxidant activity and
significantly inhibits the acute liver toxicity
induced by CCL, in rat, as shown by a reduction
in elevated serum and liver enzyme activities.
The hepatoprotective activity of the haemolymph
may be due to its free radical scavenging and
antioxidant activity, resulting from the presence
of Flavonoids and phenolic compounds in the
haemolymph that enhanced the regeneration
ability of liver.
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