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Cha-ga Mushroom Water Extract induces GO/G1 Arrest
in B16-F10 Melanoma cells

Myung Ja Youn, Jeong Hoon Song™

Vestibulocochlear Research Center & Department of Microbiology,
1:Plastic & Reconstructive Surgery, Wonkwang University School of Medicine

Chaga mushroom extract is well known as immune modulator and anti-cancer agent. However, the molecular
mechanism by which Chaga exerts cell cycle arrest and apoptosis of cancer cells is poorly understood. In this study,
we demonstrated anti-proliferative effects of Chaga extract on murine melanoma B16 cells. Chaga extract
dose-dependently inhibited cell growth along with the arrest of GO/G1 phase and the induction of apoptotic cell death.
Treatment with Chaga extract resulted in a decrease of cyclin E, cyclin D1, cdk 2, cdk 4 expression levels.
Furthermore, in vivo inoculation study of B16 melanoma cells into Balb/c mice Chaga extract markedly suppressed the
metastatic growth of tumor cells (6 folds, p<0.05,). These results indicate that Chaga mushroom exiract induces
apoptosis of B16 melanoma cells through arrest of GO/G1 phase in cell cycle.

Key words : Chaga mushroom, apoptosis, cell cycle arrest
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A7 LS BA0IERE FUsIch A7 B FEE
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T2 =0|1 -20To) B, 48 Tdd wiek wlxlell 34351 At

8519

2. AleF 51 717]

Aol = QS DMEM, trypsin 2 QEHo} & (fetal bovine
serum, FBS)& GIBCO BRLA} (Grand Island, NY, USA)ofl A1, ul
Sr87] (24-well plate, 10cm dish)= FalconA}  (Becton Dickinson,
San Jose, CA, USA)ollA] 2], methylthizol-2-yl-2,5-diphenyl,
tetrazolium bromide (MTT), PI (propidium iodide):= SigmaA}
(St. Louis, USA)ollA1 713195}, CDK4, CDK2, cyclin E, cyclin
D1, actinoll thgh EAE Santa Cruz BiotechnologyAl (Santa
Cruz., CA, USA)ZRE] 73l AE6IN

3. B16-F10 A ZF uig
SEME MEF B16-F10= ATCC (American Type Culture
Collection, US.A)ZEE] FAGIGTCE MZE 5% COvt &
= 37°C ieklolA] 10% FBSE $Ha8 DMEMO 2 w51l O
0, 48417} F71 & 0.05% Trypsin-EDTAE A18510] Ay vigd
S5
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MEVESES ME (2210 cells/m)E HIZ vl (24-well
plate)oll 1 mI® E2F3l0] 12417} 014} CO, A ZHIET] QoA
OWM &, A7EE TSt s T2 AzIokd 48A17F wiasst o}

Bk ZEHT| Q] 1/10 MTT 89 (5 mg/ml in PBS)S A7}
6}04 A1 EEsIICE Aolle Ml AoH HBEE Hem
formazang DMSOZE EdlAlZ] & EZHT7 (THERMO max,

US.A)E 0|88l 540 m T}ElolA EBEE SHELL, 2T
I vlaelel MEMESS WES(%)E ZABIT

5 Ao ek ®¥igl 53

HlZ2] FEld HIkE ZAKSE] 918104 Bl6-F10 Al Zol &}
7} 2] &, phosphate buffered sailne (PBS, pH 7.4)2 2 23] A
Mook MZs 2F LUsIs 37%E 420X 527 1

gt & PBSE AAEEK 94k} 3Huld  (Phase contrast

&9 MzF7) Axax

microscope, Nicon, TE300, Japan) 2.2 THaH5I3CE

6. MEF7] B4

A Zoll 7S AElsld 48 A7 Zof EFHSI PBSE F
H O AAESIGEE AlAEE MEZS] DNAE PI 8 (0.1% Triton
X-100, 20 pg/ml PI, 200 ug/ml RNase) 600 ul} 208 B} &
olgsld &Y AM71E E£FsI%ct Flow
A B = CellQuest softwareZ 0] &3} M

flow cytometryE

cytometry 2 HoJZ]
F718 2619
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g9 (50 mM HEPES pH 74, 150 mM NaCl, 1 %
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(SDSPAGE)E AIHEKAT) HMIIES0] Bt geldl chige
electrotransfer system (Ellard Inc, Seattle, WA, USA)E 018
(0.8 mA/em’)3le] nitrocellulose membrane@ & 0| SA|7] L,
blocking buffer (5% skim milk)2} &}-20il4] 2417F WIS61
Cyclin D1, CDK4, cyclin E, CDK2 % B-actin ol thé} 1X} %1-
A& tris-buffered saline (TBS-T)oll 1:1,0000.2 3]45H0] 2+
ollAl 4171 212819 2, 24} BFAIQ] anti-goat, anti-rabbit igG
.conjugated horse-radish peroxidase (HRP)E TBS-TE 3|4
(1300005} A2oA] 247 WE 3 &
chemilluminescence (ECL) kit (Amersham, England)& 0183}
o ECL EEo| 7+, sl&aidd

enhanced
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gt Ab7toll 9t Bl6-F10 SAEQ] MIZE H7 xS YeRZ Ha)

E 4387 {8l dnld AlskiA BESIIkFig. 1B).

B16-F10 M| = xp7t &2l Al tiRTol viske] S4lo] AMHEA

o E3) 750 pg/ml 59 A7t A2l $AE] AMB MES

9] ZlE HArt ojak9 EF, A7k B16-F10 MEZFo|A A)
1
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Fig. 1. Effect of Chaga mushroom water extract on the growth of
murine B16-F10 melanoma cells. A Cells were teated with various
concentrations of Chaga extract for 48 hr and growth inhibition was measured using
trycan blue assay. The data show the mean + SD of three independent experiments. *
p < 005 compared with the control. B) Cells were incubated with various concentrations
of CGM for 48 hr and examined under light microscopy. Magnification, x 200,

2. B16-F10 Al ZollA] Rp7tol) 98t MEZFE719] s}

AN Z AE G e DHEESY MEF7] A 71F0] B
5o} U)W 2 @R Aol 213 B16-F10 Al
FOl NIEF7|9 HEE 85l skl PI galg &3 Flow
248 Agslkich 2 23, At AzlX] 88 9E
A O B16-F10 A Z0 GO/G17)7} JRE Y CH(Fig. 2) 750 1
g/ml 59 APt AMlA] iR (694%)1 Hisld &7t
(82.51%) BIAACE 2+ MZFE7]0] &ols MEdlEE B4l &
2 FeIskri(Table 1).

cytometry

Table 1. Cell-Cycle Analysis of B16-F10 melanoma cells After
Treatment with Chaga M water extract

Il cyclel(%)

Cha-gatusT Sub GO/G1 GO/G1 S G2/M
0 068 69.40 1541 1451

500 3.05 768 167 1248

750 505 82.51 474 170

1000 7.96 69.86 6.23 15.95
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Fig. 2. Effects of Chaga mushroom water extract on cell cycle
progression of murine B16-F10 melanoma cells. After incubation with
various concenrations of Chaga extract for 48 hr, cells were harvested, treated with
Rnase and propidium iodide. Flow cytometric analysis was performed to analyze the cell
cycle distribution.

3. B16-F10 A iEol|A] Ri7iel] Q8 MZEF7] 2E gzl
s}

NEFV] ZES
Ao g AWACE. 21710 95 B16-F10 MZFY A ZF7)
o] #ste ZEAAEY Ud P8 Western blotC 2
ZRIGICE oA X7lo] 98 Bl6-F10 A 2] M2 AF %
G0/G17] AME 2RlIGINOEE, GO/G1719 ARl BHEE Al
TF7) 2E o] 9 Qg RARBICE 1 AR, APk
ETIEFSE B16-FI0 AHEo)A GO/G1l7] £FE whizel
CyclinD1, Cdk4, CyclinE B! Cdk2 phi&ol v s {E6}
FACHFig. 3).

i
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Fig. 3. Effects of Chaga mushroom water extract on the
expression of cell cycle regulatory proteins in B16-F10 cells. Cells
were treated with various concentrations of Chaga extract for 48 hr, harvested and cell
lysate was then subjected to SDS-PAGE to probe for cyclin D1, cycfin E, Cdk 2 and
Cdk 4. The expression of B-actin was used to verify the equal loding of gel.
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o} o) Arke BAEITOIN Fas 208 Ben, 7454
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Table 2. The effects on body weight and tumor growth of B16-F10
tumor-bearing mice.?

Change In body weight Total wmor mass

(gxSD) (gxSD)
Pre-T. Post-T. Pre-T. Post-T,
Control (posttive) 78223 £6.19:38
Control (negative) 13203 0
Oral 4112 36£05 382+08 303074
Intra pertoneal 56%18 19+0.7 401213 1478305°

a Values are mean + SD. * p¢0.05 compared with positive control

Fig. 4. Suppressive effect of Chaga mushroom water extract on
the metastatic inoculation of B16 melanoma cells in vivo. Bab/c
mice werz introduced with B16-F10 murine melanoma cells and followed by the

administration of Chaga extract either intraperi oneaHy (intraperitoneal + 20 mg/kg per
day) or orally {oral : 200 mg/kg per day) for 10 days. Control mice were given with
either 085% NaCl as a vehicle or tumor cells, Mice were sacrificed and the target
organs of metastatic tumor were dissected to weight on day 15. A negative control
(vehiclel: B, B16-F10 melanoma implantation only: C, intraperitoneally treated with Chaga
extract (20 mg/kg per day).
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