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Abstract
Backgroud: Liver is continuously exposed to a variety of toxic agents like drugs and chemicals that may
interfere with hepatic function and may cause hepatic damage. Oyster mushroom is excellently edible,
nutritious and has got free radical scavenging activity, thereby may be considered as hepatoprotective
agent. Objective: To observe the effect of Oyster mushroom on paracetamol induced changes in serum
bilirubin and liver tissue protein in rats. Method: This experimental study was carried out in the Department
of Physiology, Sir Salimullah Medical College (SSMC), Dhaka from 1st July 2009 to 30th June 2010. A total
number of 34 Wistar albino rats, age ranged from 90 to 120 days, weighing between 150 to 210 grams were
selected for the study. After acclimatization for 14 days, they were divided into two groups, control
group (Group A) and experimental group (Group B- mushroom pretreated and paracetamol treated
group). Control group was again subdivided into group A1 (baseline control) and group A2 (paracetamol
treated control group). All groups of animals received basal diet for 30 consecutive days. Group A1
consisted of 10 rats, received propylene glycol (2 ml/kg bw, orally) only on 30th day. Group A2 consisted
of 14 rats, received single dose of paracetamol suspension (750 mg/ kg bw, orally) only on 30th day.
Group B consisted of 10 rats, received mushroom extract (200 mg/ kg bw, orally) for 30 consecutive days
and paracetamol suspension (750 mg/ kg bw, orally) only on 30th day. All the animals were sacrificed on
31st day. Then blood and liver sample were collected. Estimation of serum total bilirubin level and
assessment of protein concentration in liver tissue homogenate were done by using standard laboratory
kits. The statistical analysis was done by one way ANOVA and Bonferroni test as applicable. Result:
The mean serum total bilirubin was significantly (p< 0.001) higher in paracetamol treated group in
comparison to that of baseline control group. Again, the mean serum total bilirubin was significantly
(p<0.001) lower in mushroom pretreated and paracetamol treated group (experimental group) when
compared to that of paracetamol treated group (control). The protein concentration in liver tissue
homogenate was significantly (p<0.01) lower in paracetamol treated group in comparison to that of
baseline control group. Again, in the liver tissue homogenate protein concentration was significantly
(p<0.001) higher in mushroom pretreated and paracetamol treated group (experimental group) when
compared to that of paracetamol treated group (control). Conclusion: The present study revealed that
Oyster mushroom can protect liver tissue against paracetamol induced liver damage.
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Introduction
to detoxify toxic substances and synthesize
useful products1. A variety of toxic agents like
paracetamol (APAP), D-galactosamine (D-GaIN),Liver is the most important organ

concerned with the biochemical activities
in the human body. It has great capacity
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carbon tetrachloride (CCL4), viruses, alcohol, lipid
peroxidative products and various drugs may
damage the liver cells2.

Paracetamol is a widely used antipyretic and
analgesic drug. When taken in overdose, it may
develop hepatotoxicity by over production of N-
acetyl p- benzoquinoneimine (NAPQI) by
cytochrome p4503. This NAPQI may react with
the basic cellular constituents like protein, lipids,
RNA, DNA and induce a dose dependent
depletion of intracellular glutathione and disturb
calcium homeostasis4. Additional mechanisms of
paracetamol induced hepatotoxicity include
nucleotide alterations and protein synthesis
disruption5.

Damage to the liver by hepatotoxic agents is of
grave consequence as because chronic liver
injury leads to fibrosis, end stage cirrhosis and
hepatocellular carcinoma6. As a result, there is
increasing need to search of an agent which could
protect the liver from such damage. Mushrooms
have been used in folk medicine throughout the
ancient times. Now a days, mushrooms are widely
used as a nice vegetable7.

The Pleurotus mushroom comprises about 40
species that referred to as “Oyster mushroom”
which is excellently edible and highly nutritious8.
Oyster mushroom can suppress toxin induced
increased level of serum total bilirubin in animals
when compared to those of mushroom untreated
rats, indicating the hepatoprotective effect of
mushroom9. Again, some reasearchers observed
that the mushroom extract can protect the
structural integrity of the hepatic cell memebrane,
which ultimately preserve liver tissue protein
concentration10.

Throughout the world there is a lack of reliable
liver protective drugs in modern medicine. Now
a days Ayurveda recommended some medicinal
preparation for the treatment of hepatic disorder.
In abroad different research works with this

mushroom claimed that it may have
hepatoprotective role, due to its free radical
scavenging activity7,9. But in Bangladesh little
is known on this aspect. Therefore, the present
study was undertaken to evaluate the scientific
basis of the hepatoprotective effect of oyster
mushroom. This study may be useful in the search
of natural compounds that can protect liver from
toxic agents without producing any undesirable
side effects.

Methods
This experimental study was conducted between
July 2009 to June 2010 in the Department of
Physiology, SSMC, Mitford, Dhaka. A total
number of 34 apparently healthy Wistar albino
male rats, weighing from150 to 210 gram, age
ranged from 90 to 120 days were used. The animals
were purchased from the animal house of
Bangladesh Council of Scientific and Industrial
Research (BCSIR), Dhaka. Ethical permission was
taken from the Institutional Ethics Committee
(IEC) of SSMC, Dhaka. Prior conducting the
study the animals were acclimatized for 14 days
under 12 hour dark & light schedule. During this
period they had free access to food and water ad
libitum. Then they were divided into two groups,
control group (Group A) and experimental group
(Group B- mushroom pretreated and paracetamol
treated group). Control group again subdivided
into group A1 (baseline control) and group A2
(paracetamol treated control group). All groups
of animals received basal diet for 30 consecutive
days. Group A1 consisted of 10 rats, received
propylene glycol  (2 ml/kg bw, orally) only on
30th day. Whereas, Group A2 consisted of 14 rats,
received single dose of paracetamol suspension
(750 mg/ kg bw, orally) only on 30th day. Finally,
Group B consisted of 10 rats, received mushroom
extract (200 mg/ kg bw, orally) for 30 consecutive
days and paracetamol suspension (750 mg/ kg
bw, orally) only on 30th day. During the study
period, one rat of paracetamol treated control
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group died might be due to toxic effect of
paracetamol. After giving paracetamol and
mushroom all the animals including the baseline
control rats, were sacrificed on 31st day. After 14
days of acclimatization, body weights were
measured (initial bw). Again, final body weights
(final bw) of rats before sacrifice on 31st day were
taken. Then blood and liver samples were
collected. Liver was washed in ice cold saline.
Then it was wiped in tissue paper and weighed.
Measurement of serum total bilirubin was done
by enzymatic method 11  in the laboratory of
Department of Biochemistry, SSMC. Assessment
of protein concentration in liver tissue
homogenate was done by using standard
laboratory kits 12in the laboratory of Department
of Biochemistry and Molecular Biology,
Jahangirnagar University. Statistical analysis was
done by ANOVA and Bonferroni test by using
SPSS, version 15.

Preparation of liver supernatants
 Each liver sample (100 mg/ml buffer) was
homogenized in phosphate buffer (pH7), the
homogenate was then centrifuged at 4000 rpm
for 15 minutes and the supernatant obtained was
used for assessment of protein concentration in
liver tissue 13.

Preparation of mushroom extract
Oyster mushroom was collected from National
Mushroom Development and Extension Center,
Savar, Dhaka. Fresh mushroom was dried in the
sun and finally in the oven and then crushed
into powder with a mechanical grinder.
Mushroom powder then was extracted with
ethanol, filtered and evaporated to obtain
mushroom extract 14.

Result
Body weight of the rates are presented in Table
I. The liver weight was higher in group A2 when
compared to that of group A1 and B, though it

was statistically significant (p<0.01) between
group A1 vs A2, but non significant between
group A2 vs B. Again, liver weight of group B
was higher than that of group A1, but the
difference was non significant (Table II).

The serum level of total bilirubin were
significantly higher in group A2 (p<0.001) and
group B (p<0.05) in comparison to that of group
A1. Again, this value was significantly (p<0.001)
lower in group B when compared to that of group
A2  (Table III)

The protein concentration in liver tissue
homogenate was significantly (p<0.01) lower in
group A2 in comparison to that of group A1. On
the other hand, protein concentration was almost
similar and showed no statistically significant
difference between group A1 and B. Again, this
value was significantly (p<0.001) higher in group
B when compared to that of group A2
(Figure 1).

 

 

 

 
 
 
 
 
 
 
 
 

 

   

Control group
Group A1 (baseline control group)
Group A2 (paracetamol treated control group)
Experimental group
Group B (mushroom pretreated and paracetamol
treated group)
WH=whole homogenate

Figure 1 : Protein concentration in liver in
different groups (n=33)
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Table I: Initial and final body weight of rat and percent of change of body weight in different groups
(n=33)

Groups n                                      Body weight (g) % of change from final (F)

weight to initial (I) weight

Initial(day 1) Final(day 31) [(F-I)/I×100]

Group A1 10 182.80 ± 19.57 227.10 ±19.31 24.69 ± 7.65

Group A2 13 183.38 ± 14.13 223.85 ±14.52 22.27 ± 5.41

Group B  10 186.60 ± 10.11 216.70 ±14.47 16.21 ± 6.59

Statistical analysis

            p value

A1 vs A2 0.999ns 0.999ns 0.999ns

A1 vs B 0.999ns 0.477ns 0.020*

A2 vs B 0.999ns 0.899ns 0.104ns

Results are expressed as Mean ± SD. Statistical analysis was done by ANOVA test and then perform Bonferroni
test to compare between two groups. Figures in parentheses indicate ranges.
Control group
Group A1 (baseline control group)
Group A2 (paracetamol treated control group)
Experimental group
Group B (mushroom pretreated and paracetamol treated group)
n = Total number of subjects. ns = Non significant. * = Significant at p <0.05

Table II Liver weight of rat in different groups
(n=33)

Groups N Liver weight (g)

Group A1 10 3.57 ± 0.40

Group A2 13 4.22 ± 0.55

Group B 10 3.88 ± 0.42

Statistical analysis

p value

A1vs A2 0.007**

A1vs B 0.453ns

A2vs B 0.280ns

Table III Serum total bilirubin in different groups
(n=33)

Groups n Serum total Bilirubin (µmol/L)

Group A1 10 1.37 ± 0.29

Group A2 13 3.10 ± 0.69

Group B 10 1.95 ± 0.34

Statistical analysis

p value

A1vs A2 0.001***

A1vs B 0.043*

A2vs B 0.001***
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Discussion
In this study, the serum total bilirubin level of the
rats was significantly (p<0.001) higher in
paracetamol treated group in comparison to that
of baseline control rats. Again, serum bilirubin
level was significantly (p<0.001) lower in
mushroom pretreated and paracetamol treated
rats when compared to that of paracetamol
treated rats. These findings are in consistent with
those of some other investigators15.

In this study the protein concentration in the
liver tissue homogenate was significantly
(p<0.01) lower in paracetamol treated group in
comparison to that of baseline control group. On
the other hand, protein concentration in the liver
tissue was significantly (p<0.001) higher in
mushroom pretreated and paracetamol treated
rats when compared to that of paracetamol
treated group.

It has been suggested that high dose of
paracetamol causes increased production of free
radicals, which may initiate lipid peroxidation of
hepatic cell membrane, mitochondrial
dysfunction, hepatocellular death and ultimately
increase in liver weight16,17 and also may cause
increased serum bilirubin level18 . However,
increased liver weight and increased serum
bilirubin levels both of which are useful indicators
of paracetamol induced hepatocellular damage
19 .

It has been postulated that mushroom has a
suppressive effect on the toxin mediated liver
injury7.Some other researchers suggested that
free radical scavenging activity of mushroom may
be responsible for reduction in serum total
bilirubin level9.

Different researchers suggested that some active
compounds present in Oyster mushroom such
as b-glucan, phenol and vitamin C scavenge free
radicals and thus may act as an antioxidant. These
active components of Oyster mushroom increase
the activities of some antioxidant enzymes such
as catalase (CAT), superoxide dismutase (SOD)

and glutathione peroxidase (GPx)20, 21. These
antioxidant activities of mushroom are
responsible for reduction of hepatic cell necrosis
. All the above mentioned mechanisms may be
responsible for preservation of tissue protein
concentration.

In the present study, hepatic damage was
observed in rats treated with paracetamol as
evidenced by a higher level of serum bilirubin
and lower level of protein concentration in liver
tissue. This is further supported by an increase
in liver weight in hepatotoxic rats of present study

Again, lower level of serum total bilirubin, higher
level of protein concentration in the liver tissue
and decrease in liver weight in mushroom
pretreated and paracetamol treated rats
suggested the possibility of this extract to give
protection against toxin induced liver injury.
These effects are most likely due to free radical
scavenging activity. However, the exact
mechanism involved in the hepatoprotective
activity of Oyster mushroom extract against
paracetamol induced liver damage in rats cannot
be find out from this type of study.

Conclusion
This study reveals that oyster mushroom may
have some role in decreasing serum bilirubin level
and also in preservation of liver tissue protein
due to its free radical scavenging activity. But
the active component of mushroom which is
responsible for this effect is exactly not yet
known. So, further study on this aspect with larger
sample size is required for definite conclusion.
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