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SUMMARY. A water-soluble fraction was obtained from the pink oyster mushroom Pleurotus ostreato-
roseus and tested on NCI-H292 cell culture and in vivo Sarcoma 180. Non apparent toxic effect was ob-
served in cell culture. However, an increase on cell protein content was observed in treated cells indicating
a possible mitogenic effect. The group of treated mice showed clinical signals suggesting toxicity and have
mortality started earlier than non treated group. However, in the treated mice was verified a 41.96% re-
duction on tumor. These results that suggest this water soluble fraction has a pharmacological potential in
tumor therapy and point to the necessity of further researches.
RESUMEN. “Evaluación de la actividad antitumoral de una fracción de componentes extraibles en agua del hon-
go comestible Pleurotus ostreato-roseus”. Una fracción extraíble con agua fue obtenida del hongo comestible
Pleuruotus ostreato-roseus y ensayada in vitro en cultivo de células NCI-H292 e in vivo contra el Sarcoma 180.
No se verificaron efectos tóxicos en el cultivo celular. Se observó un aumento en la concentración de proteína in-
dicando un posible efecto mitógeno. Los ratones tratados mostraron señales clínicas que indican toxicidad y tu-
vieron mortalidad antes que el grupo no tratado. Los ratones que recibieron la fracción tuvieron una reducción
promedio de 41,96% en el crecimiento del tumor en comparación con los no tratados. Estos resultados califican
la fracción estudiada como un fármaco potencial, señalando la necesidad de mayores investigaciones.

INTRODUCTION
The term mushroom refer to the macroscop-

ic structure of some fungi, mainly those belong-
ing to the division Basidiomycotina, class Hy-
menomycetes, order Agaricales 1.

Since remote ages, plants and fungi tradition-
ally has been used as source of treatment of a
great number of diseases for their healthful and
therapeutic properties 2. The fruit bodies of the
edible mushroom of genus Pleurotus has attract-
ed attention of researchers for their nutritional
and medicinal values. Pleurotus mushrooms are
source of carbohydrates, fibers, essential amino
acids, minerals and complex B vitamins, particu-
larly folic acid 3. In regard to medicinal proper-
ties, Pleurotus fruitbodies contain meviolin (lo-
vastatin), a substance of low molecular weight

the act as competitive inhibitor of 3-hydroxy-3-
methyl-glutaryl-Coenzyme-A-reductase, decisive
enzyme of cholesterol metabolism 4,5. Besides
their hypolipidemic activity, the species belong-
ing this genus show antitumoral properties, at-
tributed to structural polysaccharides of cell wall
6-10, and antioxidants and cancer chemopreven-
tive properties 11. Mice treated with the carcino-
gen N-butyl-N’-butanolnitrosoamine and mush-
rooms (Lentinus edodes, Grifola frondosa or
Pleurotus ostreatus) showed reduction in the
formation of urinary bladder carcinoma 12. The
antitumoral activity of mushroom cell wall
polysaccharides is related to the biomodulation
of host immune system by macrophages and
natural killer cells and cytocine liberation 12-14. 

In the present work a water-soluble fraction
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of the edible mushroom Pleurotus ostreato-
roseus Sing. was tested against culture of human
neoplasic cell and laboratory tumor implanted
in mice. This mushroom belong to pink mush-
room complex of Pleurotus djamor (Fr.) Boed-
jin, found in tropical and subtropical regions of
many countries 15 and is common in Brazil’s
rainforest. P. ostreato-roseus is easily cultivated
in a large variety of lignocelulosic materials 16

and has a good acceptability in market, where is
named salmon mushroom. However, little infor-
mation about their medicinal properties have
been reported. Recently, water-soluble fractions
obtained from this mushroom have been de-
scribed that altered eletrophoretic profile serum
proteins of mice 17.

MATERIAL AND METHODS
Fraction extraction

The mushrooms utilized for producing the
fractions were purchased from a commercial
producer located in Paudalho town, “zona da
mata” of Pernambuco State, Brazil. The mush-
rooms were harvested and immediately dried at
60 °C during 24 h and extracted according a
protocol of Zhuang et al 6 . For in vitro and in
vivo tests, the low molecular weight fraction (FS-
POR), non precipitable by ethanol, was chose.
This fraction, when obtained from others Pleu-
rotus species by the same protocol has not been
tested to its bioactivity by others authors. The
water-soluble fraction was analyzed in relation
to total solids in digital balance coupled to an
infrared device (Mod. GEHAKA 440) and spec-
trophotometrically to total carbohydrate 18 and
protein 19 contents. 

Citotoxicity assay
The in vitro test of citotoxicity was carried

out with cell culture with purpose to find the
concentration to inhibit 50% of cell growth
(CI50) to be employed as criteria for test in vivo
20. This in vitro assay was done in cultures of
NCI-H292 cells, originated from human lung
carcinoma and maintained in The Cell Culture
Laboratory of Department of Antibiotics of the
Pernambuco Federal University. Cell culture
maintenance and test assay were done in cul-
ture media (DMEM - Sigma) supplemented with
10% (v/v) bovine fetal serum (Gibco), 1% (v/v)
200 mM Glutamine and 1% (v/v) antibiotic solu-
tion, containing 100,000 IU/mL G-potassic peni-
cillin (Purex) and 25 mg/mL Streptomycin sul-
fate (Purex).

Before test realization, cellular viability was

determined by Tripan Blue exclusion method 21

and a cell suspension of 5 x 104 cells/mL was
prepared to be used. The cell suspension was
distributed into 24 wells cell culture plates
(Nunclon®), and the FS-POR fraction, previous-
ly diluted in 0.85% NaCl (w/v) and added to cell
culture until final concentrations of 5, 50 and
500 µg/mL. As negative control was used 0.85%
NaCl (w/v). The plates were incubated at 37 °C
under humid atmosphere with 5% CO2 by 72 h.
The plates were observed daily at optical in-
verse microscope to check cell development by
evaluation of color changes in culture medium,
cell adherence and formation of cell clones. 

After incubation time the culture media was
aspirated, cell washed and lysed as previously
described by Sousa et al. 22. Toxic effect of FS-
POR was determined by the content of total
protein of lysed cells according Bradford 19,
comparing values of absorbance (595 nm)
against a standard curve of bovine serum albu-
min (Sigma).

Antitumoral activity
After realization of  in vitro tests, the dose

400mg/kg was chose for test in vivo, according
protocols of Geran et al. 20 for tests of products
which toxicity is unknown. The FS-POR fraction
was tested in male swiss albine mice aging be-
tween 45 and 60 days, transplanted with solid
sarcoma 180 (S-180) in right axillary region ac-
cording Sigiura 23. The animals were maintained
under proper environmental conditions, i.e.,
temperature 25 ± 2 °C, and humidity 50 ± 5 %
with a 12 h light/dark period. Before starting
treatment, the animals were weigh, identified
and raffled into treated and control groups with
8 animals each one. The groups were kept in
individual cages and supplied with water and
feed ad libitum. The animals of treated group
received two doses of 0.1 mL / 10g weight con-
taining 400 mg/kg each dissolved in 0.85% NaCl
(w/v) at intervals of 7 days. Animals of control
group received equivalent volume of 0.85% Na-
Cl solution. Both groups were observed daily
for calculation of survival time and weighed and
the tumors measured weekly with a calliper rule
device until occurrence of first death. The ap-
proximate weight of tumors was obtained by
means mensuration  (length x width) and calcu-
lated by the equation 1, according Geran et al.
20 and tumoral inhibition calculated by the equa-
tion [2], according Machon et al. 24, showed be-
low.
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1 x w
TW = [1]

2

where: TW = tumor weight (mg); l = tumor
lengh (mm);  w = tumor width (mm2)

MCTW – MTTW
TWI(%) = x 100 [2]

MCTW

where: TWI = percent tumor weight inhibition;
MCTW = mean control tumor weigh; MTTW =
mean treated tumor weight.

RESULTS AND DISCUSSION
The FS-POR fraction showed 27 mg/mL total

solid dissolved, with 47.67% carbohydrates and
2.07% total protein. Throughout the citotoxicity
assay non culture alterations, suggesting toxicity
were observed. The fraction did not interfere on
the cell adherence. The culture features were
identical both treated and non treated cells.
However, an increase of number of clones was
observed in the treated cells in comparison to
non treated. The average protein contents of
treated and control cells are showed in Fig. 1.

Figure 1. Cell protein concentration of NCI-H292 cell
culture incubated with 0, 5, 50 and 500 µg/mL FS-
POR.

In all FS-POR concentrations tested was veri-
fied a statistically significant increase (p < 0.001)
in the cell protein concentration in comparison
to control cells. In comparing the FS-POR con-
centrations itself, non statistical significance (p >
0.05) was observed, suggesting that FS-POR ef-
fect in non concentration dependent. These re-
sults associate to culture characteristics, suggest
the FS-POR played a stimulative effect on cell
proliferation. Mytogenic activity also observed in
other mushroom species. Mizuno et al. 25, ana-
lyzing splenic lymphocytes of mice treated with
water soluble fraction of Agaricus blazei, veri-

fied an increase in populations of CD4, helper-T,
CD8 and T-citotoxic cells. Similar results were
found by Song et al. 26 in observing a prolifera-
tive effect of polysaccharides extracted from the
mushroom Plellinus linteus on B-lymphocytes
in vitro. Although non toxic effect on the neo-
plasic cells has been observed in this work, this
results were considered promising, since the an-
titumoral activity of mushroom derivatives do
not occurs directly on the tumoral tissue, but by
stimulating the host immune response 27.

The animals treated with FS-POR showed a
slight apathy, bristly hair, less weight gain, and
mortality started earlier than control group.
There was not statistically significant difference
(p > 0.05) between the average survival time of
treated (22.64 ± 1.6 days) and non-treated
(24.10 ± 1.4 days) groups. The clinic signals of
suggestive toxicity, which were not observed in
vitro, may be possible due a systemic effect of
the FS-POR components or its metabolites as
consequence of the via of administration. In re-
gards to tumor inhibition, it verified a reduction
of 41.96% on tumor growth treated with FS-POR
in comparison to control group (Fig. 2). This
difference was considered statistically significant
(p < 0.01). Lima et al. 17 observed that the same
fraction, when administrated in unique dose to
mice, caused an increase of 50, 25, 0.35 and
28.6% in eletrophoretic bands corresponding to
β-, α-1-, α-2- and γ-globulin serum, respectively,
suggesting that tumor inhibition resulted from
the effect of the fraction on immune system.
However, complementary studies will be neces-

Figure 2. Tumor weight 7 and 14 days after injection
of two doses of 400 mg/kg FS-POR in mice.
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sary to ensure it. Mizuno et al. 28 observed
24.5% inhibition on S-180 and only 16.5% mor-
tality rate after six week implantation with ad-
ministration of equivalent fraction obtained from
the mushroom Polyporus confluens. 

CONCLUSIONS
In spite of the promising results obtained in

this work, it is necessary further researches in
order to characterize the chemical constituents
of P. ostreato-roseus and its bioactivity, once this
mushroom is an easily cultivable mushroom that
may be used as an alternative source of nutri-
tional supplement, functional food and pharma-
ceuticals.
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