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Hepatoprotective Efficacy of Oyster Mushroom (Pleurotus ostreatus)
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abstract
Oyster Mushroom (Pleurotus ostreatus) is typically an edible mushroom. It is also a medicinal mushroom 
that is traditionally used for curing various diseases. The aim of the present study was to perform chemical 
screening and evaluate the hepatoprotective activity of powder and extracts of Pleurotus ostreatus in CCl

4
-

induced hepatotoxic rat. The hepatoprotective efficacy of mushroom powder as well as extracts was compared 
with the reference drug Silymarin (Trade name Silybin, Square Pharmaceutical Ltd, Bangladesh). The level 
of Bilirubin, Alkaline Phosphatase (ALP), Alanine Aminotransferase (ALT) and Aspartate Aminotransferase 
(AST) were significantly decreased in Pleurotus ostreatus powder as well as extracts-treated hepatotoxic rats 
while concentration of total Protein and serum Albumin were significantly increased.
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1. IntroductIon

Mushrooms are poor in calories but rich in proteins, 
fibers, carbohydrates, important vitamins such as Vit-B 
complex, Vit-C and minerals [1–5]. From various studies 
it has been known that the regular consumption 
of mushrooms is beneficial to health. They are 
usually considered functional foods or nutraceutical 
products [6, 7]. Medicinal mushrooms are used in 
traditional oriental therapies and their metabolites 
are increasingly being used to treat a wide range of 
diseases [8, 9]. Edible mushrooms are not consumed 
only as food but also in medicinal purpose as some 
of them have been shown to be rich in bioactive 
compounds [14]. Mushrooms contain many bioactive 
compounds such as alkaloids, flavonoids, terpenoids, 
proteins, polysaccharides, fats, nucleic acids etc. which 
show various biological activities including antioxidant 
[10-12], antitumor/anticancer [13], antimicrobial [14], 
immune-modulatory [15], anti-inflammatory [16, 17], 
anti-atherogenic [18] and hypoglycemic actions [19]. 
Additionally, hepatoprotective properties have also 
been reported for mushroom extracts and mushroom-
derived molecules [20, 21]. Oyster mushroom 

(Pleurotus ostreatus) is a popular edible mushroom 
with high nutritional values [22, 23]. It is also a valuable 
source of biologically active compounds [24]. For this, 
Pleurotus ostreatus is used as food and also ingredients 
in pharmaceuticals. In the present study, we observed 
hepatoprotective potency of Pleurotus ostreatus in 
CCl4-induced hepatotoxic Long Evan rats.

2. MaterIals and Methods

2.1 Pleurotus ostreatus
Fruiting bodies of mushroom were collected by 
the corresponding author from Chapainawabganj 
Horticulture center, Bangladesh and were identified 
in the Department of Zoology and brought to the 
Department of Biochemistry and Molecular Biology, 
University of Rajshahi, Bangladesh to screen their 
pharmacological efficacy. 

2.2 Experimental Animal
Long Evan rats were selected as experimental animal to 
carry out this study. Rats, weighing 100-180 gm, were 
collected from the Animal Resource Division of ICDDR’B 
Mohakhali, Dhaka, Bangladesh. 
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2.3 Preparation of powder and extracts of oyster 
mushroom
Fresh mushrooms were washed and disinfected by 
treating with HgCl2 and washed again. The mushrooms 
were dried in shade under room temperature for eight 
to ten days, powdered with grinding machine and 
sieved. 100 gm of fine powder was separately dissolved 
in methanol (200 ml) and ethyl acetate (200 ml) and 
regularly shaked up to 10 days. Then the extracts 
were filtered, concentrated and dried in a rotary flash 
evaporator at 40-45°C for absolute dehydration. The 
dried extracts were preserved in an air-tight container 
at temperature below 20°c for further investigation.

2.4 Maintenance of animals
Animals were maintained under standard laboratory 
conditions at ambient temperature of 25-28 °C and 
relative humidity at 60-65 %, with dark light cycle of 
12 hrs. They were fed with diet those were made by 
our research group. Forty-two (42) rats were randomly 
divided into seven groups (Table 1) 

Table1: Grouping of experimental rats

Group
No. of 
Rats

Average Body 
weight (gm)

Age 
(week)

Dose /kg body 
weight of Long 

Evan rats.
Gr-I

(Normal)
6 110.80 6-7 Normal diet

Gr-II

(Normal control)
6 112.20 6-7 Normal diet (50 

gm/kg.b.wt)
Gr-III

(Hepatotoxic)
6 114.50 6-7 Normal diet

Gr-IV

(Experimental 
powder)

6 107.30 6-7
Mushroom 
powder (50 gm/
kg.b.wt)

Gr-V

(Experimental 
Extract)

6 113.20 6-7 Methanol extract 
(200mg/ kg.b.wt)

Gr-VI

(Experimental 
Extract)

6 109.30 6-7
Ethayl acetate 
extract (200mg/
kg.b.wt)

Gr-VII

(Standard)
6 111.60 6-7 Silymarin 

(100mg/kg.b. wt)

Each rat was numbered with a permanent marker for 
experimental purpose, weighed and recorded; seven 
cages (containing 6 rats) were kept in the departmental 
animal house. The animals were fed standard laboratory 

diet with fresh water and kept at 250c. Rats were 
accustomed to the laboratory conditions for one week 
before experimental works were started.

2.5 Acute toxicity studies

Various doses of powder and extracts (50gm and 200 

mg respectively)/kg b.wt were administered orally by 

oral feeding tube to Long Evan rats. The animals were 

observed for gross behavior, neural and autonomic 

toxicity as described on OECD guidelines (OECD 2004) 

[24]. No rat died over the whole period of experiment.

2.6 Preparation of standard drug solution for 

oral administration 

About 140 mg of Silymarin (Trade name Silybin, 

containing Silymarin BP 100mg/tablet; Square 

pharmaceuticals Ltd.) was suspended uniformly in 5ml 

distilled water and mixed well with a vortex mixture. 

The drug was not completely dissolved but dispersed 

in water. This dispersed drug was fed orally daily once 

with the help of a dropper to the experimental rats at 

equal dose. 

2.7 Induction of hepatic injury 
Hepatic injury was induced by a single intraperitoneal 
injection with a dose of 0.5 ml/kg. b. wt. of Carbon 
tetrachloride (CCl4) to the experimental rats of Gr-III, Gr-
IV, Gr-V, Gr-VI and Gr-VII.

2.8 Collection of blood

After treatment of 10 consecutive days, CCl4 (0.5ml/

kg.b.wt.) was intraperitoneally injected on 11th day. 

At 24 hrs. post–CCl4 administration experimental rats 

were anaesthetized by putting each one in a glass jar 

containing ether-soaked cotton wool for about 5mins. 

When the heart rhythm was completely stopped, blood 

sample (5 ml) was then collected from retro orbital 

sinus using a sterile syringe and allowed to coagulate 

for 30mins followed by centrifugation at 2500 rpm 

for 15mins. Separated serum was used for estimating 

various blood parameters.   
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2.9 Estimation of blood parameters for 
assessment of hepatoprotective efficacy 
Serum Alanine Transaminases (SALT/SGPT) and 

Aspartate Amino Transferase (SAST/SGOT) activity was 

measured following the standard method of Reitman 

and Frankel [25] and serum Alkaline Phosphatase (SALP) 

activity was estimated following the standard method 

of Bessey et al. [26], total Bilirubin was estimated by 

the standard method of Malloy and Evelyn [27], total 

Protein and Albumin was measured following the 

standard method of Kingsley and Frankel [28].

2.10 Statistical analysis
All values were expressed as mean ± standard error of 

mean (SEM) for six rats in each group. Statistical analysis 

was carried out using one-way ANOVA followed by the 

software ‘Statistical Package for Social Sciences (SPSS)’, 

where significant values are **p<0.01 and *p<0.05 

compared to hepatotoxic (Gr-III) and tp<0.01 compared 

to normal (Gr-I). 

3. results

The effects of mushroom powder and extracts 

(methanol and ethyl acetate) on blood parameters 

were studied and their results are given in (Table-2). 

CCl4 is mostly used to induce hepatotoxicity on various 

animals. Administration of CCl4 to rats produced 

hepatotoxicity and showed increased serum level of 

SGPT, SGOT, SALP, S.Bilirubin, by 163.10%, 108.77%, 

98.90% and 371% respectively and decreased serum 

level of total protein as well as serum albumin by 38.36% 

and 32.03% respectively in comparison to normal 

group (Gr-I).Oral administration of mushroom powder, 

methanol extract and ethyl acetate extract reduced 

SGPT level by 13.83% 26.05% and 30.29% ; SGOT level 

by 12.85%, 20.69% and 27.11% ; SALP level by 8.88%, 

15.835 and 21.33% ; S.Bilirubin level by 18.18%, 30.30% 

and 33.33% respectively and elevated total protein 

level by 11.42%,26.53% and 34.69%; serum albumin 

level by 10.71%, 16.41% and 18.57% respectively with 

compared to CCl4 treated hepatotoxic group (Gr-III). 

Hepatoprotective standard drug silymarin (100mg/

Kg.b.wt) retained the serum enzymes near normal level 
compared to CCl4-induced hepatotoxic rats. 

Table-2: Effect of oyster mushroom (Pleurotus 
ostreatus) powder and extracts (methanol, ethyl 
acetate) on SGPT, SGOT, SALP, S. Bilirubin, Total 
Protein and Serum Albumin level in Carbon 
Tetrachloride (CCl4) induced hepatotoxic long evan 
rats.

Grps.

Type of 
Groups 

and 
Doses

SGPT (U/L) SGOT (U/L) SALP(U/L)
S.Biliru-
bin (mg/

dl)

  Total 

Pro.(g/dl)

 Serum 

Albu.(g/
dl)

Gr-I (Normal) 46.1±1.72 67.12±2.21 150.15±3.22 0.35±0.08 7.95±0.17           4.12±0.13             

Gr-II

Normal 
Control 
(50gm/
kg.b.wt)

46.93±2.41 67.21±2.12 149.17±2.18 0.34±0.07 7.97±0.12           4.08±0.15             

Gr-III

CCl4-
Treated-
(0.5mL/
kg.b.wt)

122.12±2.12t 140.13±2.41t 298.66±2.49t 1.65±0.09t 4.90±0.08 t 2.80±0.52 t

Gr-IV

Mush-
room 

powder 
(50gm/
kg.b.wt)

105.2±2.81* 122.12±2.61* 272.11±3.61* 1.35±0.08* 5.46±0.21* 3.15±0.23*

Gr-V

Methanol 
extract 

(200mg/
kg.b.wt)

90.31±2.14** 111.13±2.12** 252.12±1.12** 1.15±0.07** 6.20±0.10** 3.35±0.41**

Gr-VI

E.Acetate 
extract 

(200mg/
kg.b.wt)

85.12±2.11** 102.14±2.21** 233.15±3.21** 1.10±0.06** 6.60±0.10** 3.42±0.41**

GrVII

Standard 
(Sily-
marin 

100 mg/
kg.b.wt)

60.12±2.31** 83.21±2.72** 177.23±2.12** 0.68±0.04** 7.04±0.10**    3.93±0.41**

Figure: Effect of mushroom powder and extracts 
(methanol and ethyl acetate) on serum SGPT, SGOT, 
SALP, S. Bilirubin, total Protein and S. Albumin in 
CCl4-induced hepatotoxic rats.
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4. dIscussIon

The aim of the study was to explore the hepatoprotective 
efficacy of powder and extracts (methanol and 
ethyl acetate) of Pleurotus ostreatus in CCl4-induced 
hepatotoxic rats. Activity of liver markers such as 
concentration of SGPT, SGOT, SALP and Bilirubin was 
increased in the blood due to liver biliary obstruction 
and degradation of hepatic cell membrane [29] while 
serum albumin and serum total protein level was 
decreased due to damage of intracellular structures such 
as endoplasmic reticulum, mitochondria, DNA etc. [30, 
31]. CCl4 causes hepatotoxicity by changing to the form 
of trichloromethyl radical (CCl3-) and trichloromethyl 
peroxy radical (CCl3OO-), which initiates activation of 
cytochrome P450 2E1, lipid peroxidation, release of pro-
inflammatory mediators such as TNF-α results in necrosis 
and apoptosis of hepatocytes and enhances oxidative 
stress-mediated hepatic damage by release of reactive 
oxygen species and reactive nitrogen species [32, 33]. 
In the present study, the hepatic biomarkers SGPT, 
SGOT, SALP, and bilirubin level increased and albumin 
as well as total protein level decreased significantly in 
hepatotoxic rats due to hepatic damage mediated by 
oxidative stress. In the present study, Pleurotus ostreatus 
powder and extracts showed phytochemical properties 
possibly due to the presence of bioactive compounds 
like alkaloids, flavonoids, terpenoids and phenolics etc. 
Alkaloids cause anti oxidizing effects by reduction of 
nitrate generation, which involves protein synthesis 
[34, 35]. Terpenoids inhibit free radical mediated 
lipid peroxidation by blocking the propagation of 
free radicals and inhibiting 3-hydroxy-3-methyl CoA 
reductase [36-38]. In the present study, chemicals of 
the powder and extracts contain bioactive compounds 
possessing antioxidant activity and preventing hepatic 
damage from free radicals. Chatterjee studied the 
hepatoprotective efficacy of wild edible mushroom 
(Calocybe indica) in CCl4-induced hepatotoxic mice 
and reported that elevated level of SGPT, SGOT, SALP 
and total bilirubin of hepatotoxic rats significantly 
decreased due to the antioxidant defense mechanism 
of bioactive compounds such as alkaloids, flavonoids, 
terpenoids, proteins, polysaccharides, fats, nucleic 

acids etc. of Calocybe indica extracts [39]. It was found 
that root extract of Glycyrrhiza glapra significantly 
decreased SGPT, SGOT, SALP level and significantly 
increased total protein and serum albumin level in 
CCl4-treated hepatotoxic rat groups when treated 
with G.glapra extract[29]. In present study, Pleurotus 
ostreatus powder and extracts lowered SGPT, SGOT, 
SALP activity, while total bilirubin level significantly 
decreased but total protein and serum albumin level 
significantly increased in CCl4-induced hepatotoxic 
rats. Similar effects have been reported for licorice 
extract [29] and extract of Calocybe indica [39]. It has 
been reported that for animals, treated with the plant 
or fungal extract, lowered serum SGPT, SGOT, SALP 
activity indicates stabilization of plasma membrane 
as well as repair of hepatic injury and regeneration of 
hepatocytes with healing of hepatic parenchyma [40, 
41]. 

5. conclusIon

 In our study we observed that oyster mushroom 

(Pleurotus ostreatus) exhibited hepatoprotective efficacy 

against CCl4-induced hepatotoxic rats comparable to 

that of standard hepatoprotective drug Silymarin. This 

finding indicates that Pleurotus ostreatus must contain 

such bioactive compounds that protect hepatotoxicity. 

After Purifying these bioactive compounds, further 

studies including human and clinical trials should be 

carried out for full appreciation to evaluate their safety 

and clinical effectiveness. With respect to getting safe 

and good potency, these compounds might be used to 

manufacture innovative drugs in the treatment of liver 

injury. 
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