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Induction of Apoptosis by Ginsenoside Rc on SK-MEL-28 Cell Lines

Su La Choi, Pyung Keun Myung, Seung Il Jeong', Hyun Ja Chun', Seung Hwa Baek™

Department of Pharmacy, Chungnam National University, 1. Division of natural Science & Technology,
2: Department of Herbal Rresources, Professional Graduate School of Oriental Medicine and Wonkwang University

A wide variety of cancer chemotherapeutic agents have been shown to induce programmed cell death (PCD,
apoptosis) in various tumor celi lines in vitro. This study was performed to know how ginsenoside Rc affect on
SK-MEL-28 cell line, and how they induce the apoptosis. SK-MEL-28 cell lines were treated with various concentrations
of ginsenoside Rc and cultured for various times. At cell cycle analysis, cells arrested at G2/M phase by ginsenoside
Rc and apotosis percentage increased along with increasing concentration and time. TUNEL assay was performed to
know whether SK-MEL-28 cell line die as apoptosis or necrosis by ginsenoside Rc. As a result, fluorescence increased
along with increasing time and concentration. Fas expressed on SK-MEL-28 cell lines membrane by ginsenoside Rc
was identified using flow cytometer. Ginsenoside Rc induced apoptosis against SK-MEL-28 cell lines, and the apoptosis

mechanism was identified as Fas-mediated apotosis.
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ol Adsld A AEE9 Holl, akEel £Fo) 98 Euish
EMEE, zedd sl BAgY FAEo] et 12EE F
A Z] WD shmglol YA EE THskHU ZBaAlT e St
M9 7ol B4o)] §FE 1L Urt BEE Fosl YHMZE F
ol HHE YN EZEHE] M ZEANE (apoptosis)S Rl e A
OIFY. MEE MEF7I Aol Q5 MEHolATL] AhEA
(DNA, RNA, protein)l} ZTEH, OH|c4}, nucleotide®] &7}
Ao BAPCKY. & NEFV7L BAEH ML Haol H
ZA 51 013 B8 4= QA Flo] AEE SAEH ofd Al
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A gitl B3] 22 5o ¢ AlEURY §53 1 mechanism
9l a7yt gds] NP, gAUE SRIES0] HEeE
2g), 22590, 11 SIEI2E & Ginsenoside ReE ZEAHE,
FEIFAHE 2o FRZE, PGR 44 FAE, 11, €8 &
YI2EHE, RNA 8 X2, 3443 DNA, RNA, thiz gl
RAeH EXZE prostacylinii gt £Z1, mesenchyme X &
AlotA] (AEAFEA] Bio) AA)oll §50] U ALE BIHAR
oy, 2 @ FollA]is ginsenoside Rel FUAFNE ATt
Z2Hg Fol oM =B MEFQ SK-MEL-28 MILFo)
ginsenoside ReE A|17H skoll wigl MElsky 1 ZuE dotd
UomM, #@F AUFUKHOBRE ginsenoside ReQ] MEZEH
(cytotoxicityyg FE87] gt MIT assay RH3, Flow
cytometer £ 0|83} DNA MZEZF7] (cell cycle)574, E3t DNA
A71gsWHol 23l DNA fragmentationS E83dh= THE0QI
4 S elulglod Flow cytometer®) FL-1 level& o}€%F TUNEL
(Terminal Deoxyribonucleotidyl Transferase-Mediated dUTP
Nick End Labeling)assay 4@l 12|11 ginsenoside Rc7}
SK-MEL-28 | Zoil F8He tjR]= £7] mechanismo|z} & 4 R
T+ Fas receptor®] membrane HoflAl9) WHE LoiErl A
CD9E AMES! Fas W81 A S +HBITH
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1. AJQF
Aslo)) AF2SE ginsenoside Re IFEEE 2014 ZHAF

Aollx] Ylisld TESIE AEE ARSIt

2. AlZefg

OIX] ZXME M| EF (SK-MEL-28, ATCC, HTB72)& 37T, 5
% CO: incubator (Forma, USA)ollA] 10% fetal bovine serum
(FBS, Gibco BRL, Grand island, N.Y., USA)0] Z&Hg RPMI-
1640 BA S AMSBIAT Ath Bl Yslo] AEol ARBSIXIT

3. MTT assay

96 welloll SK-MEL-28 M7} 5x10°7 =A 6L, 37T, 5 %
CO; incubatoroll4} 24417} wiQFSIACt. viylE A o3
ginsenoside Re9) A& =F7} 2k2} 0, 5%10° 1x10°, 5x10°%, 1
x10* Mo] A Melsled 66417+ Bkt & 5 mg/ml MITE
50 pt/well2 R2I ¥ 6417+ T BBl & 724170 vl
erslgict. Well 40 wiAE HEl 1 isopropanol-acidifide N
€ 100 po/wellZ2 21 58 Q& 550] & F,3 % SDSE 20
ME 21 microplate reader (540 nm)Z O.DAE F&3IACT

4. DNA cell cycle 249

25 x10° M Z0]| ginsenoside Re®] HEET I} 242} 0, 5x10°,
1x10°, 5x10° 1x10* Mo} SA AZISIL 24417} E&= 4817k
IQFSH & trypsin-EDTARY OF Aeisle] sTHE MZE 27
2ot} A ZE PBSE 23] MIASH &, 75 % EtOHE 3027} IS0l
Al LHAIFIL TR} PBSE 18] AHSIICE 20 pg/ml Pig} 01
mg/ml RNase7} %8Hgl PBS ImiE M Z AW ol Melshl A2
ollA] 3087} BiX] 3} &, Fac ScanQF cell cycleE EABIST)

5. TUNEL assay
Ginsenoside Re9} 5T} Alztol wet Ml MEE Zot
PBSZ 23] A5k LS o)Al 1% paraformaldehydeZ 1587F
Y}x|8k & PBSE MASIIL 70 % EtOHZE -20 TollA] 24A|17HE0T
AEZ AL IEY AEZE ok PBSE MHsKL 02 M
sodium cacodylate, 2.5 mM Tris-HCl, 2.5 mM CoCl,, 0.25 mg/ml
BSA, 5U terminal deoxynucleotidyl transferase, 0.5 nM of
dUTP-bioting Z5H5l= 8N 50 s MEE Aeldhl 37 T
271 siI5IPTE THA] PBSE MIAGIL 1 pg streptavidin-FITC
£ EgIok= PBS 100 S AMelsh £ 4204 3027 uids o}
£ PBSE AI&E} & flow cytometerZ F43614C).

6. Fas uisl&H™

Ginsenoside Rc®) =T &} 7Mool uwigl AzlEolX]l NEE
o} PBSE 23] MlASH & FACS tubeE M EE R7TE T A
ARE & HENE el MZAHE] Al anti-FASFITC
(CDISE Mg & EBolA] 302 URSAI7IAL I F O] ¢
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1. AZYEG nixle Gt

MTT assay X2l$t =59} K] & uhgi)7rel wslol u}
2} OIA T EQ ZAME MEQ! SK-MEL-28 M7} of= % 4§
Esh-LbE gohgy] sk $8E Aoty Fig. 1o)A] Hisu}
S} Zol MZE 24, 48217 A B0l 70%014) o]Ao] MEE
€ HYTt 244171030} 481171 e Aol AelE © sTolA o
27 BiSshALE 87 24431 2k BRI Rod 2§
Aotk MTITHol 9t MEYEE FH2 HEo] AU &
ot AMIZE gadle WHOR MES 20| necrosistlA,
apoptosisQIX] T2 4= Q1IL, E£§ FAhIZY 0i3E dlw
& 2A LojLIEZ apoptosisE7olE AE7} BUER Eake
o] ok weik] o] 4O 2= apoptosis7} Yot HEY)
ekl A4 e 58 & 4 Uk
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Fig. 1. Effect of ginsenoside Rc on the viability of SK-MEL-28
cells. The cells were cultured in the presence of various concentrations of
ginsenoside Rc for 24hrs and 48 hrs. The viabllity of the cells was measured by
MTT assay. Results were expressed as %control and data represent mean + SE.
of at least five determinations,

2. DNA cell cycle £4]

ZIE (lymphoma cell line)E9 cell cycle A= HE
24-724)7F Aol o]ZRICy?, B 4Blo)A]E ginsenoside Re
7} SK-MEL-28 M| £9] cell cycleo] Hm$t HEE F=AE Yol
H7] Y8l ginsenoside ReE STHE XISt MZEE 244]
743} 4841 ZF uieFet & cell cycle24]E HAISH A3} ST 4]
o AEHOR apoptosisE F07He Al E2FHo} S7tch= A
2 & 5 AYCh 24X 7 S H ol ginsenoside ReE A
Zgkrol iR HT) apoptosisELE29] o] &7t FI1E HIYS
™, 1x10° MisTol4] 10.44%% apoptosis F580] 71& ZA
VERGT G2/M7)E 5%10° M ollA] 8.05% 2 71a & Liehdt
I 10128 sk &7l wlgl o Aashs ALE Hol
t}. sRIEE S S710) ulgl §7171 e S7isle ALE Hot
ginsenoside Rei= S71E arrestsle A2 E AlgECh A2F 700
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QA EAMZ M| ZollA] Ginsenoside Reoll 98 ApoptosisQ] FT

Qo] S7)i= DNAY} SEHElE AIZ|ZEH, 0] BE0] arresteTiH,
AZS) DNAE S4RA 2ol SAECE (Fig. 2-A). 48R17H uigd
St 4RollE AIBE MElghtal tHETY] apoptosisEHE0] FAR)
wE BYen, G2/M7) =3 BE &7 ulz} Badke ZEe
BolXg S7)1e wLE7lol wigl r1EE AR 2o} arrestd
S & 4 YAUr} (Fig. 2-B). 0] cell cycleRAHol QFNAME A E
%80 apoptosis?IA] necrosisPA] HESHA FEE = RAE
ol Aol 9J&kH  apoptosisBhl FEEE BEY fo) =
TO Al Wt QM B7KEHL leH, S71E sEE7 w
2} B71=0] arrestzl= ACE HQICE Tl 24A17HCY 4847kl
A1 5719] glo] &7 2 A2 apoptosisHE T G2/M719] o]
24X IECE 8R4 A4 UERY] alEel RO Helct

% of cell cycle

Concentration(x10°)M

Fig. 2-A Cell cycle analysis of SK-MEL-28 cells by ginsenoside Rc.
Cells were treated with Indicated concentration of ginsenoside R for 24 hrs. M1
to M4 represent apoptosis, GO/G1, S, and G2/M phase, respectively (*p¢0.05).

% of cell cycle

control

Concentration(x10™M)

Fig. 2-B Cell cycle analysis of SK-MEL-28 cells by ginsenoside Rc.
Cells were treated with Indicated concentration of ginsenoside Rec. for 48 hrs. M1
to M4 represent apotosis, GO/Gt, S, and G2/M phase, respectively (*p<0.05).

3. TUNEL assay

M Z7} apoptosisE FHi=A] necrosisE ZFi=X|ofl thgh £
7IA19] S EH = DNAYY izt FuslR) ot
Z, apoptosisoll Ok MF7} EA = AEQ DNATS o8] &2+
OF FEAIPC) TUNEL assay®] Hele Hoke DNAY 3y
SRflo] dUTPE QIQIHCE HEAZ &, 1L Eoll TR E@8E
AE LIEFE 4= Y& FITCE Z8HAIA Fas Scan2 8 1 €34T
& Z3ok= W OE DNAY EuiE Akt JH 4% dUTP

7} vl gol A=l dUTP Tedol ZglElE FITCO T Bol
Al BB M717} AXA Bk, olx] AR Cell cycle 2
A8 E &8l ginsenoside Rc7} apoptosisE SK-MEL-28 M| ZE
EA ok AS G 4 UACE SR apoptosis@} necrosisE T2
Sk Aol gt o] Ad@o] 7L e ©E wioll ginsenoside
Re7} apoptosis 2 MIEE Fol= AE 45 0I5k o &
9 ANEE U2 A5 8l £ 4 U TUNEL assaydH O 2
ERIGICE. A Z = Fig. 3014 K=t} 2] ginsenoside Re
Al BT A17o] w2l DNAE Ausk= 314y} S0,
T EAAEQ] AL 48A17HAY0IA] 5x10° MO1e] Eold &
e DNAQ ot HIssiEe Aolth &, 4A|1Z oA Hrk= 48
AlZlolA FITCEBEL 7 £71819.2H ol uiekiIgIol £718
4-& apoptosis7} CIE F7IEE HAOFE Holrh
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Fig. 3. TUNEL assay was performed to identify that apoptosis of
SK-MEL-28 cells were induced by ginsenoside Rc. Cells were treated
with indicated concentration of ginsenoside Rc for 24hrs and 48hrs.
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Fig. 4. Fas expression experiment was performed as described in
material and methods. SK-MEL-28 cells were treated with indicated
concentration of ginsenoside Rc for 24 hrs and 48 hrs.

4. Fas 213l

Fast Fas ligand9} Z 85l apoptosis signal& MZ9] &
OF HYd 4= U receptorZH, M EI FH wWiEo]
apoptosis7} YolL}EE REIL BIUSIJY . & ME
olA] 0] FasQ] W2 & apoptosis’} dojehg Qrieitt B8
Fas receptoroll 4] 37}A} signalo] AEE 7] Qaixe oEi 71X
caspase =& ARo} SHAXTL o A A M2Ie AlgTt A
FZollA] apotposisE Y27)EA HRE Yo7 AdH YR
MBIt wheta] M Zo] Ginsenoside ReE 0, 10, 100, 18] 1
1000 uMEEE A28} 244|743 48A17) vl kSt & anti-CD95
FITCZ A (anti-Fas-FITO)E AMEd| PAUA)Z] & flow cytometer
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E Fas9 g HAol¥ch Fig. 40l HEulel ol
ginsenoside ReQ] REIY =T AlZto] &71gl wizt §34
Tt 718 € 8 4 92/ ol Fas9 Wdlo] A4E9] Melsk
7t E71 & 5 Elil FEAE] F igst A)7io] dojdSE
S/t AE & 4 ATk w2k ginsenoside Re:= Fas wt
S Z71A1200 215 SK-MEL-28 M| ZZ apoptosisZ £0]= 7]
ez AdEs dd & 5 Uk

4 &

&4 2], XY ginsenoside Rc] SK-MEL-28 cell lineo]]
st AAEAE BRI st 4Es +¥d 2 ZAH,
ginsenoside Re= A E0] tigh E40] AS 1om, DNA Cell
Cycle2}9] S phaseE AJHIEICE DNA EHAZRE ot Az9)

S A2l WHE QMBI 1S apoptosis7t Lojyt A
Z9 thFAel E79] DNA fragmentation2 TUNEL assay 4
B2 Ed 20la) 2024 ginsenoside Rey= SK-MEL-28  cello]
3l apoptosisE RESH: ALE ERIFANSL 1 FE& 1)
o]5)%ict. Apoptosis7} FEE A EQ membrane o= A9
2}1415) Fas receptor’} WP CH= Hlo] Q3] CDIBE ARS8
Fas receptor W3 48 & 485} Fas7} ginsenoside ReQ] M
ol ABE B5 Aol wigl wido] E7iehg EQIE 4= UM
C} 12|12 ginsenoside Rci Fas receptorS Eal AFEUE
death signal2 M5l 3H0F A9 DNAY Bhdol] BEk
£ Fo| A)Z7} apoptosisE AFHEHA Sk AR AIEE0IEICE
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