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Inhibitory Effect of Shiitake Mushroom Extracts Cultured in Aloe-Supplement
on Invasion/Migration of TNF-a-Induced MDA-MB-231 Breast Cancer Cells
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ABSTRACT To investigate the anti-cancer effect of shiitake mushrooms (Lentinus edodes) cultured in aloe-supple-
ment, we treated extract of shiitake mushroom cultured in aloe-supplement (ESA) to MDA-MB-231 human breast
cancer cells. ESA-treated MDA-MB-231 cells showed decreased growth rate in XTT assay. In addition migration/in-
vasion was noticeably inhibited by ESA in TNF-o-treated MDA-MB-231 cells. Western blot analysis showed that
the molecular mechanism of cell migration/invasion was mediated by reduced intercellular adhesion molecule-1 ex-
pression via p-ERK signal transduction pathways. We found ESA had inhibition activity against cellular growth and
migration/invasion. Taken together, ESA has putative anti-cancer activity against human breast cancer.
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Y (Seoul, Korea)oll Al #4393, DMEM high glucose
medium, fetal bovine serum(FBS)¥} penicillin/strepto—
mycing WelGENE(Daegu, Korea)oll A 43Tt Cell
Proliferation kit II(2,3-bis(2-methoxy-4-nitro-5-sul-
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Roche Molecular Biochemicals(Mannheim, Germany)ell
A T8 3L, TNF-a= R&D systems(Boston, MA,
USA), primary antibody(I-CAM, P-ERK)®} secondary
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Biotechnology, Inc.(Dallas, TX, USA)°lA &t}
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Migration/invasion assay

Gelatin invasion assayt transwell system(Corning
Inc., Rochester, NY, USA)& AF-&3Fo] AAJ83A T 8 ym
pore filter inserto] gelatin® & coating 3} AF&3}a,
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5% COz Z710l A wlFstaltt.
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A EE 96-well plate(SPL, Seoul, Korea)oll Al E=7} 5%
107 cells/welle] ¥/ 2538kl 80% confluence® COq
incubatoroll A Bl SR TH(24 A1 7F, 37°C, 5% COg). Bl SF
% serum free media® A& 3}, ESAE s=¥H = 747
A sto] 37°Col A 72A1F v gatSith. Welld XTT Al oF
S 50 pL Agste] 42A]7F wk-gA]71 & ELISA(enzyme
linked immunosorbent assay) reader(Molecular Devi—
ces, Sunnyvale, CA, USA)Z 490 nmollA] 3= #H=
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mM, PMSF 1 mM; aprotinin, leupeptin, pepstatin, 1 pg/
mL each; NasVO,; 1 mM, NaF 1 mM)E AH&3F5it A&
7} A 2] M3+ phosphate buffered saline(PBS; NaCl
137 mM, KCI 27 mM, NagHPO; 10 mM, KHoPO, 2 mM)&.
= 23] wash 3}aL RIPA bufferol] £33 & vz Haks
sk, & AE2 Nitrocellulose membrane(Amer-
sham Co., Arlington Height, IL, USA)S A}-&-3}o] L3131
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AR o 2 Tukey HSD post-hoc test® A& 7+o] 94
AL K0.05 el A AAsslt.

gul

ESAS| RLUAM=0fl CH
MDA MB231 AlZF+=

XTT WHo= #elst
o AEE AT F
gasS F93AA B FE AL, serum-free HA|
T rrwg olRo| 2 AEsla 72417 & AES] AS

gl tHFig. 1). 400 pg/mL B0l 4] controlel H] L]

=
=

76%9 ASEE e o, 4EH 02 400 ng/mL ©]
o] Fmol A AL ke ASA S EAdS THA
= Aoz HITH

ESAS| RUMEZL| MIE 0| X =1t
Gelatin®. 2 FHIH transwell2 ©]&3Fo] TNF-a¢t



16 EEEIEEEREEE S

- -

o N

o o
)

©
o

Growth ratio (% of control)
» (2]
o o

N
o

1Hn

ESA (mg/mL)

Fig. 1. Growth inhibition ratio of ESA on MDA-MB-231 cells.
Values are expressed as mean+SD of three independent experi-
ments.
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Fig. 2. Effect of ESA on the migration/invasion ratio of TNF-a
treated MDA-MB-231 cells. Values are expressed as mean+SD
of three independent experiments. Statistical significance was
considered at P<0.05. (A) In transwell, migrated or invaded cells
were stained with hematoxylin and eosin Y. (B) ESA inhibited
the migration/invasion of MDA-MB-231 cells in a dose-depend-
ent manner.
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Fig. 3. Inhibitory effect of ESA on the ICAM-1 protein levels
in TNF-a induced MDA-MB-231 cells. ESA inhibited ICAM-1
significantly. Total proteins were collected at 24 h after TNF-a
treatment and transferred nitrocellulose membrane. Values are
expressed as mean+SD of three independent experiments. Statis-
tical significance was considered at P<0.05.
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Fig. 4. Inhibitory effect of ESA on the p-ERK protein levels
in TNF-a induced MDA-MB-231 cells. ESA inhibited p-ERK
gradually. Total proteins were collected at 15 min after TNF-a
treatment and transferred nitrocellulose membrane.
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Fig. 5. U0126 (p-ERK inhibitor) suppressed the migration/in-
vasion of TNF-a stimulated MDA-MB-231 cells. To confirm
the significance of p-ERK signal in MDA-MB-231 cell's migra-
tion/invasion, U0126 was treated on the MDA-MB231 cells with
TNF-o and counted the migrated/invaded cells. Values are ex-
pressed as mean+SD of three independent experiments. Statisti-
cal significance was considered at P<0.05.
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