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Medicinal mushrooms are considered as potent natural sources for drug discovery and are of great interest in
anticancer research worldwide. The cytotoxicity of rich macrofungal diversity in the Philippines remains to be largely
unexplored. One of the macrofungal groups is Lentinus. Lentinus species (Polyporaceae, Basidiomycota) are wood-
rotting mushrooms that naturally growing solitary or more often in groups on water-soaked logs, woods, and trunks
of trees. They are important resources of functional food and bioactive metabolites. The present work evaluated the
cytotoxicity of the ethanolic extracts of mycelia of the 15 Lentinus isolates against two cancer cell lines, human
colorectal carcinoma (HCT-116) and hepatocellular carcinoma (HepG2), and one normal cell line, HK-2 normal
kidney epithelial using the MTS proliferation assay. All Lentinus mycelial extracts showed concentration-dependent
cytotoxicity against HCT-116. The IC, | values of mushroom extracts ranged from 242.75 to 444.79 ug ml™ for HCT-
116 colon cancer cells. Among the mushroom extracts, Lentinus strigosus CL-01 extract was the most potent with
the lowest IC, value, whereas Lentinus sajor-caju LSCBot extract registered the highest IC, value. On the other
hand, extracts were not cytotoxic to HepG2 and HK-2 cell lines with less than 50% cytotoxicity indices. Therefore,
the mycelia of 15 Lentinus isolates tested can be considered as potential sources of cytotoxic compounds for colon
cancer. However, furtherance of the cytotoxicity and other bioactivity profiling of Lentinus mycelial extracts is highly
recommended.

INTRODUCTION

have found to stem from numerous biologically active compounds

Edible mushrooms are excellent source of nutritious and
unique umami-taste food. They are rich in carbohydrates, proteins,
fibers, vitamins, minerals, and low-fat content (Beelman et al.,
2019; Martinez-Medina et al., 2021). They also have interesting
content of minerals such as potassium, calcium, phosphorus,
magnesium, iron, manganese, zinc, sodium, copper, and selenium
(Murugesan, 2017; Painuli et al., 2020). Apart from the nutritional
values, edible mushrooms have also been exploited for a very
long time as natural alternative remedy for various diseases. The
therapeutic values and medicinal properties of edible mushrooms
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or metabolites (Ho et al., 2020; Lu et al., 2020; Painuli et al.,
2020). Mushrooms have a wide variety of bioactive compounds,
which have been shown to exhibit several biological activities
including antimicrobial, cytotoxic, anti-inflammatory, antioxidant
antidiabetic, anti-dyslipidemia, anti-hypertension, anti-obesity,
antitumor, hepatoprotective, immunomodulatory, and antiviral
(Dicks and Ellinger, 2020; Kupcova et al., 2018; Lu et al., 2020;
Wang, 2020).

Several studies on the anticancer, antitumor, anti-
proliferative, cytotoxic effects of mushrooms have been reported,
which are strong evidence of high interest of many researchers
around the world on mushrooms as natural sources of cytotoxic
compounds. Chaitanya et al. (2019) enumerated the different
cytotoxic compounds derived from mushrooms, including
ganoderic acid, grifolin, ergosterol, trametenolic acid, inotodiol,
lanostanes, ergosterol peroxide, hispidin, psilocin, psilocybin,
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bufotenin, aeruginascin, linolenic acid, eryngeolysin, ostreolysin,
lecitins, laccases, beta-1,3-glucan, and lentinan. Mushroom
metabolites such as lentinan, antrodan, hispolon, and macrocybin
isolated from Lentinus edodes, Antrodia cinnamomea, Phellinus
linteus, Macrocybe titans, have been found to be responsible for
the cytotoxicity in breast cancer, prostate, nasopharyngeal, renal,
and lung cancers, respectively (Ho et al., 2017; Li et al., 2018;
Peng et al., 2015; Vilarifo et al., 2020; Yun et al., 2019). Moreover,
Bekei et al. (2019) reported the anticancer activities of Amanita
caesarea, Sparassis crispa, Lepista nuda, Auricularia auricula,
Tricholoma terreum, and Lentinus tigrinus against PC-3 and DU-
14 prostate cancer cell lines. The antineoplastic effectiveness of
Antrodia camphorata, Coriolus sinensis, Coriolus versicolor,
Ganoderma lucidum, Ganoderma frondosa, and L. edodes in
human clinical trials for breast cancer has been also demonstrated
(Wong et al.,2020). In addition, our team elucidated the remarkable
cytotoxicity of Gymnopilus purpureosquamulosus compared
with ethanolic extracts from other wild Philippine mushrooms
against hematologic malignant cells through activation of the
stress-activated protein kinase/c-Jun N-terminal kinase (SAPK/
INK) signaling pathway (Dulay ez al., 2021).

Lentinus species, belong to Family Polyporaceae,
are wild wood-rotting basidiomycetous mushrooms that grows
solitary or in cluster on dead log and trunk of a tree. Their fruiting
bodies have small to large, white to brown, convex at first to nearly
flat, smooth to scaly, fleshy firm to tough pileus with sawtooth-
edge gills. The pileus is attached to centrally to eccentrically
short, tough, scaly stipe. Their spore print is white to yellowish.
Lentinus species are nutritious and medicinal mushroom. Lentinus
tigrinus, for instance, contain carbohydrates, proteins, sugars,
fiber, lipids and minerals, and show antioxidant, antibacterial and
anti-hyperglycemic activities (Dulay et al., 2014, 2017). They
are widely distributed in the different areas in the Philippines,
mostly during the months of May to October (Arenas et al., 2015;
De Leon et al., 2013; De Castro and Dulay, 2015; Dulay and

Maglasang, 2017; Dulay et al., 2020). Recently, the fruiting bodies
of different species of Lentinus were collected from the different
areas of Luzon Island including Quezon Province, Camarines Sur,
Ilocos Sur, Cagayan, Zambales, Tarlac and Nueva Ecija, and were
successfully isolated through tissue culture. Mycelial biomasses
of the different Lentinus isolates were mass produced using their
optimal submerged culture conditions.

Herein, we reported the cytotoxicity of ethanolic extracts
of Lentinus mycelia against human colorectal carcinoma (HCT-
116), hepatocellular carcinoma (HepG2), and normal kidney
epithelial (HK-2) cell lines using MTS proliferation assay.

MATERIALS AND METHODS

Mushroom culture

Pure cultures of the different isolates of Lentinus
species were acquired from the culture collections of the Center
for Tropical Mushroom Research and Development, and Tuklas
Lunas Development Center, Department of Biological Sciences,
College of Science, Central Luzon State University, Science City
of Mufioz, Nueva Ecija, Philippines. The identity based on the
morphological and molecular characteristics, culture code, and
place of origin of the different Lentinus isolates are summarized
in Table 1. Agar blocks of mycelia were sub-cultured on potato
dextrose agar plates and incubated at 28°C for 7 days to allow
mycelial growth. These cultures were used as source of inoculant
for mass production of mycelial biomass in submerged culture.

Mass production of mycelia

Mass production of mycelia was carried out by
inoculating mycelia discs into culture bottles containing 30 ml
of the best medium with the optimum pH, and incubated at the
required temperature, illumination, and agitation conditions.
Thirty replicates of mycelial cultures for each mushroom were
done. After 7 days of incubation, the mycelia were harvested,

Table 1. The different isolates of Lentinus collected from the different areas of Luzon.

Place of origin

Identity* Culture code
Lentinus tigrinus DQS75
BP32
AS21
Lentinus squarrosulus LSQBot
CPS5
LSQOs
Lentinus sajor-caju LSCBot
C005
Lentinus strigosus BIL1324
CL-01
Lentinus swartzii CL-02
BIL4618
Lentinus glabratus CVS 22
CVS 29
Panus conchatus AS2

Dolores, Quezon

Binanuaanan, Camarines Sur

Poblacion Alilem, Ilocos Sur

Botolan, Zambales

Patagueleg, Cagayan

Osmena, CLSU Campus, Mufioz, Nueva Ecija

Botolan, Zambales

Lingap Kalikasan, CLSU Campus, Mufioz, Nueva Ecija
RM Cares, CLSU Campus, Mufioz, Nueva Ecija

Trailer House, CLSU Campus, Mufioz, Nueva Ecija
Trailer House, CLSU Campus, Muiioz, Nueva Ecija
Bioassay, CLSU Campus, Mufioz, Nueva Ecija

Lingap Kalikasan, CLSU Campus, Mufioz, Nueva Ecija
Lingap Kalikasan, CLSU Campus, Mufioz, Nueva Ecija

So. Canding, Maasin, San Clemente, Tarlac

a Identity was based on the morphological and molecular characteristics of the 15 Lentinus isolates.
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air-dried at air-conditioned room for 3 days, and prepared for
extraction.

Preparation of crude extracts

The ethanol extraction protocols as described by Dulay
et al. (2014) and Boukes et al. (2017) were followed with minor
modifications. Five grams of each powdered mushroom mycelia
were soaked in 200 ml of 95% ethanol for 2 days and then filtered
using Whatman # 1 filter paper. The filtrates were concentrated
using a rotary evaporator and freeze-dried. The extract yield was
recorded. Extracts were dissolved to a working concentration of
2,000 ug ml™! of the extract in a final nontoxic concentration of
0.2% dimethyl sulfoxide (DMSO) (Buhian et al., 2018; Lu et
al., 2010; Tan et al., 2018). These were vortexed for 30 minutes,
centrifuged at 17,000 x g for 10 minutes, filter-sterilized using a
0.2 uM syringe filter and used for cytotoxicity test.

Cell lines

Human colorectal carcinoma (HCT-116), hepatocellular
carcinoma (HepG2), and normal kidney epithelial (HK-2) cell
lines of the American Type Culture Collection (ATCC, Manassas,
VA) were acquired from the Cell-Based Assay Laboratory, Central
Luzon State University. HCT-116 and HepG2 cells were grown
in McCoy’s 5A medium and Eagle’s minimum essential medium
(ATCC, Manassas, VA), respectively, supplemented with 10%
fetal bovine serum and 1% Pen-Strep (penicillin + streptomycin).
HK-2 cells were grown in keratinocyte serum free medium
(ATCC, Manassas, VA) added with 0.05 mg ml™! bovine pituitary
extract, 5 ng ml™! recombinant epidermal growth factor and 5 pg
ml™! gentamicin (Gibco, USA) in T75 flask (Corning, NY). Cell
cultures were maintained under the following conditions: 5% CO,,
95% humidity and 37°C in an incubator until 90% confluent.

MTS proliferation assay

The cytotoxic effect of mushroom extracts was
evaluated using CellTiter 96 Aqueous One Solution MTS
Proliferation Assay Kit (Promega Co., Madison, WI). All cell lines
at 90% confluence were harvested and the viable cell count was
determined using trypan blue exclusion method. The cell density
was adjusted to 4.5 x 10* viable cells ml™! (Romero-Benavides et
al.,2018). A 100 pl volume of viable cells was seeded into each
well of a 96-well culture plate (Corning, NY), and subsequently
incubated for 24 hours under 5% CO,, 95% humidity and
37°C conditions to allow attachment of cells and formation of
monolayers. After incubation, 100 pl of each two-fold serial
dilution of the prepared filter-sterilized working concentrations
(2,000 pg ml™") of mushroom extracts were added into each of the
wells, resulting in final concentrations of 15.6, 31.25, 62.5, 125,
250, 500 and 1,000 pg ml . The cytotoxic compound 5-flurouracil
(5-FU) (Sigma-Aldrich Co., St. Louis, MO) was used as the
positive control in concentrations of 15.6, 31.25, 62.5, 125, 250,
500 and 1,000 pg ml!, while media-DMSO dimethyl sulfoxide
was used as a solvent vehicle control. Untreated wells served as
the untreated negative controls. Each treatment was assayed in
triplicate. Two assay trials were done in this sub-study. Assay
plates were incubated under the same conditions. After 72 hours of
treatment exposure, 10 pul of MTS tetrazolium solution (Promega
Co., Madison, WI) were added and the set up was incubated
for 30 minutes. The absorbance was measured at a wavelength

of 492 nm using a microplate reader. Cytotoxicity indices were
calculated using the equation, CI% = 100-{[(mean of treated
absorbance values) / (mean of untreated absorbance values)] x
100}. Cytotoxicity graphs were constructed and the 1C values
were derived via Fit Spline/LOWESS in GraphPad Prism version
9.2.0 for Windows (GraphPad Software, San Diego, CA, www.
graphpad.com).

RESULTS AND DISCUSSION

Mushrooms are the store houses of new anticancer
compounds (Chaitanya ez al., 2019). In the Philippines, the anticancer
properties of many wild mushrooms remain to be unexplored. For
this reason, this current study evaluated the cytotoxic effects of
ethanolic extracts of the mycelia of 15 Lentinus isolates that were
mass produced in their respective optimized submerged culture
conditions against HCT-116 colon cancer and HepG2 hepatocellular
carcinoma cell lines, and on normal HK-2 cell line using the
MTS proliferation assay. This assay detects the reduction of MTS
tetrazolium compound (Owen’s reagent) into a formazan product
(yellow to violet) by nicotinamide adenine dinucleotide phosphate
hydrogen (NADPH) or nicotinamide adenine dinucleotide hydrogen
(NADH) through the activity of the mitochondrial dehydrogenase in
metabolically active cells (Berridge and Tan, 1993). The cytotoxicity
index values for each extract were calculated based on the absorbance
readings and then plotted against the extract concentrations. The
cytotoxicity index plots showing the concentration-dependent
cytotoxicity of the mushroom extracts for HCT-116, wherein the
cytotoxicity indices increased with increasing extract concentrations
(Fig. 1). The 15 mushroom extracts were found to be not toxic to
the hepatocellular carcinoma (HepG2) and normal kidney epithelial
(HK-2) cells, which demonstrated less than 50% cytotoxicity indices
(Figs. 2 and 3).

The IC,, values of the mushroom extracts were
determined using Fit Spline/LOWESS analysis of CI% values
plotted against extract concentrations. Table 2 summarizes the
IC,, values of the mushroom extracts and 5-FU afforded by the
three cell lines. For HCT-116 colon cancer cells, the IC, values of
mushroom extracts ranged from 242.75 to 444.79 pg ml™'. Among
the mushroom extracts, CL-01 extract was the most potent with
the lowest IC,, value, whereas LSCBot extract registered the
highest IC, value. Statistical analysis revealed that the obtained
IC,, values of mushroom extracts were significantly higher (p <
0.01-0.0001) than that of the anticancer agent 5-FU (4.41 pg ml™).

In the US National Cancer Institute plant screening
program, a crude extract with an IC50 value <20 ug ml™" after
48-72 hours exposure is generally considered to have in vitro
cytotoxic activity (Boik, 2001; Kuete et al., 2013). However,
for mushrooms, Boukes et al. (2017) established that crude
mushroom extracts with IC,  values of <100 and 100-200 pg
ml ! are considered highly and moderately cytotoxic, respectively.
They also added that crude extracts with IC,j values >100 ug ml—-1
may cytotoxic compounds but at low concentrations. Accordingly,
results of the present study suggest that all Lentinus extracts tested
have cytotoxicity against HCT-116.

On the other hand, the IC, value could not be determined
for all extract-treated HepG2 and HK-2 cells using the range of
concentrations tested in the study. Hence, the IC,  values were
reported as >1,000 pg ml—1, which was the highest concentration
tested. In contrast, 5-FU exhibited high cytotoxic activity to
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Figure 1. Cytotoxicity index plots for HCT-116 human colorectal carcinoma cell line after 72-hour
exposure to varying concentrations of ethanolic extracts of Lentinus isolates and the positive control
5-FU. DQS75, BP32, AS21—L. tigrinus; LSQBot, CPS5, LSQOs—L. squarrosulus;, LSCBot,
C005—L. sajor-caju; BIL1324, CL-01—L. strigosus; CL-02, BIL4618—L. swartzii; CVS22,
CVS29—L. glabratus; A52—P. conchatus.

HepG2 and HK-2 cells with IC, values of 3.77 and 9.35 pg Although the ethanol extracts of Lentinus mycelia
ml ™", respectively. The vehicle control, 0.2% dimethyl sulfoxide showed low cytotoxic activities on human colorectal carcinoma
(DMSO) in media, showed no cytotoxic activities against the three (HCT-116) as indicated by high IC, values that ranged from
cell lines (data were not shown). 242.75 t0 444.79 ng ml !, these are comparable with the reported
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Figure 2. Cytotoxicity index plots for HepG2 human hepatocellular carcinoma cell line after 72-hour
exposure to varying concentrations of ethanolic extracts of Lentinus isolates and the positive control
5-FU. DQS75, BP32, AS21—L. tigrinus; LSQBot, CPS5, LSQOs—L. squarrosulus; LSCBot,
CO005—L. sajor-caju; BIL1324, CL-01—L. strigosus; CL-02, BIL4618—L. swartzii; CVS22,

CVS29—L. glabratus; A52—P. conchatus.

IC50 values of acetone extract (376 pg ml—1) and n-hexane
extract (434 pg ml—1) of L. tigrinus against HepG2 cells (Sadi
et al., 2015), and within the reported cytotoxic concentration
range of 100-500 ng ml—1 of 79 kDa polysaccharide obtained
from P. sajor-caju against the AGS human gastric carcinoma
and HepG2 cell lines (Seedevi et al., 2019). Moreover, the
IC50 values of the extracts in the current study are lower than

those of the aqueous extracts of Lentinus sajor-caju (formerly
known as Pleurotus sajor-caju), which demonstrated inhibitory
activity against the proliferation of the human tumor cell lines
laryngeal carcinoma (Hep-2) and cervical adenocarcinoma
(HeLa) with IC, values of 0.64% (or 6,400 ug ml™") and 0.25%
(or 2,500 pg ml ™), respectively (Finimundy et al., 2013).
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Figure 3. Cytotoxicity index plots for HK-2 normal human kidney cell line after 72-hour exposure
to varying concentrations of ethanolic extracts of Lentinus isolates and the positive control 5-FU.
DQS75, BP32, AS21—L. tigrinus; LSQBot, CPS5, LSQOs—L. squarrosulus; LSCBot, CO05—L.
sajor-caju; BIL1324, CL-01—L. strigosus; CL-02, BIL4618—L. swartzii; CVS22, CVS29—L.
glabratus; A52—P. conchatus.

On the other hand, the IC, values obtained in the present fruiting bodies of Lentinus squarrosulus against H460 (26.84 pg
study are higher when compared to the IC,, values of soluble ml™), H292 (2.80 pug ml™") and H23 (18.84 pg ml™") lung cancer
protein fraction from L. tigrinus against MCF-7 (193.5 pg ml™) cell lines (Prateep et al., 2017).
and PC3 (33.6 ug ml') cancer cell lines (Mohammadnejad et Moreover, Zajac et al. (2021) reported the anticancer
al., 2019), and to the IC50 values of peptide extracted from the activities of intracellular fractions from L. sajor-caju mycelia
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Table 2. Inhibitory concentration 50% (IC,) values of the ethanolic extracts of 15 Lentinus isolates
on the human cancer and normal cell lines tested.

IC,, (ng ml-")

Lentinus Isolates

HCT-116 * HepG2 HK-2

DQS75 335.65+2.52 >1,000.00 >1,000.00
BP32 255.79£2.18 >1,000.00 >1,000.00
AS21 287.48 £2.40 >1,000.00 >1,000.00
LSQBot 390.57 £ 0.87 >1,000.00 >1,000.00
CPS5 274.73£0.28 >1,000.00 >1,000.00
LSQOs 354.45+0.14 >1,000.00 >1,000.00
LSCBot 444.79 £ 12.88 >1,000.00 >1,000.00
C005 360.07 + 1.87 >1,000.00 >1,000.00
BIL1324 329.53+£0.90 >1,000.00 >1,000.00
CL-01 242.75+1.35 >1,000.00 >1,000.00
CL-02 337.12+2.23 >1,000.00 >1,000.00
BIL4618 394.45+0.99 >1,000.00 >1,000.00
CVS22 362.76 £ 0.37 >1,000.00 >1,000.00
CVS29 333.00 £ 1.58 >1,000.00 >1,000.00
A52 303.94 + 3.00 >1,000.00 >1,000.00
5-FU 4.41+0.21 3.77 £ 1.05 9.35+0.63

* Values are mean = SEM of two assay trials.

DQS75, BP32, AS21—L. tigrinus; LSQBot, CPSS, LSQOs—L. squarrosulus; LSCBot, C005—L. sajor-
caju; BIL1324, CL-01—L. strigosus; CL-02, BIL4618—L. swartzii; CVS22, CVS29—L. glabratus; A52—P.

conchatus.

against colorectal cancer cell lines (HT-29, LS180 and SW948).
Additionally, hypnophilin, a sesquiterpene isolated from Lentinus
strigosus showed cytotoxicity against human skin melanoma
(UACC-62) cells via induction of DNA fragmentation and
morphological alterations, and calcium signaling (Pinto et
al., 2013). However, no previous work has been done on the
cytotoxicity evaluation of Lentinus swartzii, Lentinus glabratus
and Panus conchatus extracts, which suggests furtherance of this
study. In other basidiomycetes, ethanolic extracts of Fomitopsis
lilacinogilva and Pycnoporus saguineus showed high cytotoxicity
against HeLa, HT-29, MCF-7, MIA PaCa-2, and PC-3 cancer cell
lines, whereas Gymnopilus junonius ethanol extract displayed high
cytotoxic activities against HeLa and MIA PaCa-2 cells (Boukes
etal., 2017).

Accordingly, the degree of cytotoxicity of Lentinus
species may vary depending on the type of cancer cell lines,
extracting solvent used, and isolated bioactive compounds tested.
Therefore, the present work cannot rule out the cytotoxicity of
ethanolic extracts of the 15 Lentinus mycelia against other cancer
cell lines, which were not tested in this study. The use of other
extracting solvent and the isolation of bioactive components
of Lentinus mycelia for cytotoxicity assessment merits further
investigation.

Among the chemical components of mushroom,
polysaccharides have been widely studied for several biological
activities including anticancer properties (Wang, 2020).
Lentinan, for instance, an isolated component of highly distilled

polysaccharide from L. edodes (shiitake), has been commonly
utilized as anticancer drug against lung, stomach, ovarian, liver
and colon cancer in Japan (Uddin Pk et al., 2020). Additionally,
lentinan has been used as adjuvant therapy for treating pancreatic,
gastric, colorectal, cardiac, nasopharyngeal, lung, ovarian, and
cervical cancers and for non-Hodgkin’s lymphoma (Zhang et
al., 2019). Aside from polysaccharides, the anticancer activity
of wild medicinal mushrooms has been linked to the presence of
phytochemicals, saponins, alkaloids, and phenolic compounds by
interfering with particular signal transduction pathways, which
play crucial role in the development and progression of cancer
(De Silva et al., 2012; Lavi et al., 2012). Chemical composition
analysis by silica gel chromatography and chemical structure
analysis by nuclear magnetic resonance (NMR) spectroscopy
of dichloromethane extract of the fruiting bodies of L. tigrinus
yielded cerevisterol, stellasterol and ergosterol, which are reported
to exhibit various bioactivities (Ragasa et al., 2018). Stellasterol
was found to be one of the contributors of apoptosis and cell cycle
arrest against the human cancer cell lines, MCF-7 and SH-SY5Y
(Pereira et al., 2013).

Moreover, methanolic fractions (FR1, FR2 and FR3) of
L. squarrosulus separated using reversed phase-high performance
liquid chromatography exhibited significant antioxidant activity
in cupric reducing antioxidant capacity assay. The FR3 fraction
was found to be the most active and had free radical inhibitors
such as uridine, ganoderic acid derivatives and flavonoids based
on the liquid chromatography-mass spectrometry (Abdullah ez al.,
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2018). Gas chromatography-mass spectrometry analysis of the
ethanolic fraction of L. squarrosulus showed fatty acids and esters
(39%), alkanes (23%), alkenes (13%), ketones (11%), alcohols
(8%, aldehyde (3%) and others (3%), and identified 38 volatile
compounds and the most prevailing were 9,12-octadecadienoic
acid (Z, Z-), methyl ester (methyl linoleate) (24.21%), steroid
ergosterol (16.98%), hexadecanoic acid methyl ester (methyl
palmitate) (10.74%), methyl 2-oxo-1-pyrrolidine actetate
(10.40%), ergosta-7, 22-dien-3-ol, (3.beta, 5.alpha 22E) (4.62%)
and 9-octadecenoic acid, methyl ester (4.18%) (Reena Roy et al.,
2020). Results of the above-cited recent studies established that
Lentinus species can be source of bioactive compounds which
possess bioactivities such as antimicrobial, antioxidant and
anticancer properties.

It has been reported that there are several factors
that affects the level and quality of chemical compositions of
mushrooms, which could possibly explain the difference or
inconsistency on the bioactivities of mushroom of same genus.
Aside from geographical locations and climatic conditions, the
chemical compositions may also vary depending on strains,
nutrient value of the substrate, time of harvest, handling conditions
and preparation techniques, biomass type, developmental stages,
exposure to stress conditions such as UV radiation, extreme
temperature, air pollution, wounding, parasites and infections
(Barros et al., 2009; Eguchi et al., 2015; Dulay and Pamiloza,
2018; Manzi et al., 2001).

CONCLUSION

In conclusion, the cytotocixity screening showed
that ethanolic extracts of mycelia of 15 Lentinus isolates had
cytotoxicity against HCT-116 human colorectal carcinoma and
non-cytotoxicity to HepG2 hepatocellular carcinoma and HK-2
normal kidney epithelial cell lines. The cytotoxicity of Lentinus
species and other macrofungal species in the Philippines must be
further studied using different extracting solvents and cancer cell
lines, including their underlying mechanisms of action.
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