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Ginsenoside Rg3 is one of the active ingredients extracted from red ginseng, and it is an effective
chemical component of the human body and well known in herbal medicine as a restorative agent.
Several studies have shown that Rg3 has a potent anti-tumor effect on various cancer cell lines.
However, Rg3-induced apoptosis in B16F10 melanoma cancer cells is not well understood. In the pres-
ent study, we tested whether ginsenoside Rg3 could induce apoptosis in B16F10 melanoma cells. We
found that Rg3 could inhibit B16F10 melanoma cell viability in a dose-dependent manner, but not nor-
mal cells, such as EAhy.926 and NIH3T3 cells. We also found that Rg3 could induce apoptosis in
B16F10 melanoma cells using tunnel-staining assay in a dose-dependent manner. Rg3 treatment in-
duces the phosphorylation of p38 and the expression of Bax, but it inhibits the expressions of the
phosphorylation of focal adhesion kinase Bcl2 and pro-caspase3. Taken together, our data suggest that
Rg3 could be useful as an anti-cancer agent in B16F10 melanoma cells.
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Rg3E sigma chemical & FH T34 1, dimethyl sulf-
oxide (DMSO, 5mg/ml)oll &3} 3 5 -80°C 24 2 WY&
A H#stglth Fig. 12 ginsenoside Rg39] 3}8tEAt7-z 0|t}

M| ZEHH2F

B16F10, NIH3T3 A & =4 323 (KCLB) 2. 2 £
% W EAhy926 Al = University of North Carolina
(UNQ) tigtu2HE £ @9ttt Dulbecco’s modified
Eagle medium (DMEM), penicillin, streptomycin, fetal bo-
vine serum (FBS), Newborn Calf Serum (NBCS)+ Gibco
Life Technologies (Grand Island, NY)Z% ¥ F43t%th
B16F10, EA.hy.926 Al 2+ 10% fetal bovine serum, 100 U/
ml penicillin 12|31 100 pg/ml streptomycine =33t
DMEM-high medium ol 5% CO,7} 3% & 37C incubator
ol A H &3t T NIH3T32 10% Newborn Calf Serum, 100
U/ml penicillin 281 100 pg/ml streptomycmi st
DMEM-high medium ¢l 5% CO,7} &35+ 37C incubator
ol A uf sk T

Cell viability assay

BI6F10 cellsZ 96-well plates o 7 well B 4x10°.& 100
W 9 medium 3 ¥4 EF31 5% COYF FFHE in-
cubator oA Wl ¥F H, 7+ well PIT Rg3E 20, 40, 80, 100
M) =2 A st 2443, 48417t w3l 4o}, control
Rg3E ¥4 %1 medium® P W& F me-

groupdl| &

Fig. 1. Structures of ginsenosides Rg3.

AASL MIT I3-I145- dimethylthiazol 2y1)-2,5-
diphnyltetrazolium bromide) 20 ul/well g 1 mcubatoroﬂ A
3A1ZE Hl & F iso-propyl alcohol & 200 ul/well ¥ 3L 1A]
7t # infinite readerg ©| &3¢ 595nmo A A X HE5H
S 2430 EAhy926 M ESh NIH3T3 Al¥E 2x10°0 2
100 ul o medium 3 97 £330 yriA RS FL
P02 APHATY. SRS 3 WhEsto FAPgo
At

dium%

Apoptosis HE

B16F10 cells< chamber slide (Lab-Tak II chamber slider
system, USA)°l 7} well? 4x10'2 B 3 5 10% fetal bo-
vine serum< 3t mediumo A 2447 5 < vl F3H S
o g ¥, Rg3E 50, 100 (uM) =2 A 3k 36417t
5 4% paraformaldehyde® “g-2lA 107+ 14 A AFU
T, TUNEL assayst Red in situ apoptosis Detection kit
(Millipore Corporation, Billerica, MA)E At&3t¢] Al A<
el whet ¢33tk DAPI staining & 1 ng/ml 9
DAPI7} &5 0] 9l & mounting solutions B E#] 1 &3
Ar & o] ko] 2000 &= FANAHOE 3/ BEE &
Z3te] positive cell TAE FQ F HHFAE AL

Western blot &4

BI6F10 Al 5 24 A7+ v ¢ F Rg3E 20, 40, 80, 100 (uM)
5 W2 Xgsta 4847 F Western blote 3Tt
Cells= lysis bufferel &3l g 5, 15,000 rpmell A 107+ <
AR st AFAE AT samplee 100°Cel A 10%7F
7hddte] A9l 50 ngd @ A& 15% SDS-PAGE gel
ogsfA 271 & F73t9 . Nitrocellulose membranes<
transfer A 7] 1L TBST¢l| &3 A %1 5% skim milkE ©] &3]
blocking 38 th. I ¥ B-actin (1:500), FAK (1:500) anti-
bodies (santa cruz biotechnoloy) ¢ phosho-FAK (1:1,000),
Bax (1:1,000), pro-caspase (1:1,000), Bcl-2 (1:1,000), p38
(1:1,000), phosho-p38 (1:1,000) primary antibodies (Cell sig-
naling Technology) ¥ 3t%%¢ ¥ AZHT 1 ¥ an-
ti-mouse (1:2,000) =+ anti-rabbit (1:3,000) secondary anti-
bodiesE ©]-3to] A2A 143t ¥ A2 F ECLE
(GE Healthcare)& o] &3te] A7zt3} s}t
4o o o3

Rg37t B16F10 MZQ| MES20| 0|X|= &
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Mol A Foj o MZFA0] oA a3E #elshslal, 100
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Fig. 2. Effect of the treatment of Rg3 on the cell viability in
melanoma cancer cells. (A) The B16F10 cells were in-
cubated for 24 hr, 48 hr in the presence of Rg3 (0, 20,
40, 80, 100 uM ) concentrations. (B) The B16F10 cells
were incubated for 12 hr, 24 hr, 36 hr, 48 hr in Rg3 100
M concentrations or without Rg3. Values are each the
mean + S.D. of three experiments.
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A, Rg3 100 uM ol A& 84% % th. NIH3T3 Al £ &5 4842t
Wl F & ™, controlol A o] AE5H L 93%, Rg3 100 yM A
Z AL & 85% th(Fig. 3A-B).

4719 AFHZA, Rg37F BI6F10M E7}F obd AHAA £
EAhy.926, NIH3T3¢] AlZF4 o= & MAA ¥ o
T A4S AT F dAh

Rg3A2|0] 2/8t B16F10 cells® apoptosis &2t 2
Rg3ell <3 B16F10 Al N ZAE &35 Felsy
3l DAPI 9 tunnel staining A 33} th. Rg3E 50, 100 uM
A2 ol A control HlaL Al A9 7} Eo] EUATE
& DAPI @42 &1 4+ AU THFig. 4A). A ZAE |
dojurd, o] mefo] Matsta GAA e T o] F7b
Ao DAPL g4 = 53 oled Mass Hugo2H Y
AEG AEALE TED & Atk 7| 2H o2 AZAE ]
dojupw A E9 thdo] 7MA 3L, nuclear chromatin® com-
paction? fragmentation®] @Y™, cytosolo] %3},
DAPI 34 o] AYLZA intensity’} F7hatth. A EAE
< gste WY F ©E stve Tunel assay©| . Tunel&
TdT (terminal deocynucleotidyl transferase)gt= &4 E ©]
43| UTP (uridine triphosphate)& DNA %7} @to] £
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Fig. 3. Effect of the treatment of Rg3 on the cell viability in
EAhy.926 and NIH3T3 cells. (A) The EAhy.929 and
NIH3T3 cells (2x10°cells/well) were seeded in 96-well
plates and treated with ginsenoside Rg3 concentrations
(0, 20, 40, 80, 100 uM ) for 24 hr. (B) The EA.hy.929
and NIH3T3 cells (2x10%cells/well) were seeded in
96-well plates and treated with ginsenoside Rg3 con-
centrations (0, 20, 40, 80, 100 uM ) for 48 hr. Values are
each the mean * S.D. of three experiments.
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Fig. 4. Apoptotic cell death of B16F10 cells of Rg3 50, 100 uM
concentrations. (A) The total number of B16F10 cells in
a given area was determined by using DAPI staining.
Apoptotic cells were examined by fluorescence micro-
scopy after TUNEL staining. (B) Quantification of
TUNEL-positive cell number / DAPI stained cell num-
ber. Values are mean + S.D. of three experiments, with
triplicate of each experiment.

71 DNA fragmentaion®] ¥ojup=4] o F-E vhotet= 49
o2 AEAEY ¢ DAN fragmentation 4 =& &
A o Utk Tunel 94 23, Rg3e A ol Al control
7o B8l Tunel positived ©] 7| A A7} Hol YepdS &
Adetda, ¥4 B = R3S AP FolA Tl &
2oz s 4E 32s % th(Fig 4A). Fig 4A9] 23E B F
g A3, Rg3E 50, 100 uM A 2] ¥ apoptotic cello] Z+7¢
6%, 27.6% < Hl&& B AL A F 4 S th(Fig. 4B).

4719 A2 Red7t 5 591% H o2 BI6F102] A LA}

o

Rg37t apoptosis 2t CHEZO O|X= HE
Rg3el © & B16F109] AlEAE &3h9] 7] Loti7]
93l apoptosis T T #Adpo] FolHGTh FAK
(focal adhesion kinase)2 @A E %7] o] Fdl Qg Tz
ZA4 FAKo|] MZ3re 5zl ofste] 43 Hd A=z
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Fig. 5. Effects of ginsenoside Rg3 on protein expression related
to apoptosis. After treatment with ginsenoside Rg3 (0,
20, 40, 80, 100 uM) concentrations and for 48hr, the cells
were lysed and performed to western blotting. The
equal amount of loading was confirmed by the quantifi-
cation of [-actin.
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g 4%S d}. caspase3© apoptosis ZH Ol LI pri-
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