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The Red-ginseng Extract Alters the Cell Cycle and Viability in the Human Neuronal Stem Cells
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Abstract : The present study is to determine whether the Red-ginseng extract has a proliferative or cytotoxic effect
on the human neuronal stem cells(hNSCs). The hNSCs were grown and incubated with different doses of Red-gin-
seng extract. We tested the proliferative or cytotoxic effects by MTT and FACS analysis. Cell viability, cell cycle
analysis, DNA fragmentation, and hax or PARP expressions were evaluated. The hNSCs showed a proliferatve trend
with its peak concentration at 0.3 ug/ml. Beyond this point, higher doses decreased viabilities and showed a cyto-
toxic effect at 10 ug/ml. There was a tendency of increased S and G2/M phases during cell proliferation. In a cyto-
toxic condition, decreased S phase and increased G0/G1 phases were noted, suggesting cell cycle arrest. The
cytotoxic effect was associated with increase DNA fragmentation in a dose-dependent manner. However, PARP
cleavage or bax expression was not detected. Our results suggest that Red-ginseng extract has dual effects, the cell
proliferative or cytotoxic effect, on hNSCs i vifro with dose-dependent manner.
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1. 217t MA| MBET M =Zhl¥

AAZ7INE= "ote] oA AZg F3 cell line(Gift
from Pf. SU Kim(Univ of British Columbiaye ©]&3}%1
AZFE7 | M| ZALE] gt W-8-2 A-gulshE e IRB 193]
AeE FHsInA o] A AEE AET M EE 1558
Hjole] Fxo ] FEjuidE ZO0= ujol Fiof| reporter®
lac-Z¢} B 8l v-myc gene S ARSI Hio} 45
Dulbecco's modified Eagle medium(DMEM) with high glu-
cose supplemented with 5% horse serum, 20mg/ml gen-
tamicin(Gibco-BRL, USA), 2.5 mginl amphotericin B(Gibco-
BRL, USApPIA &zt s atdct. 7-14% F vmye S X3
g+ amphotropic retroviral vectors ©]&3lo} AXE HHE3}s}
gom, o] FE3 shiol] xenotropic retroviral vectors ©]
31 lac-Z FHAE #4319t} High-glucose DMEM con-
taining insulin(10 g/ml), transferrin(10 g/ml), sodium selen-
ite (30 nM), hydrocortisone(50 nM), triiodothyronine(0.3 nM}E
F3e serum-free medium(DM4APIA] wjdslsich 1610 A=
MEFE HBL F3o2 yshal Age) AR-sIth o] A%
= WjE-719] vigtol]l Eoix] zeh Felle A 2 tE
29O & Doubling timeS oF 25A)700]10] AZ-543F 7A14
46, XX= A4R17ke] GAAIE 2131}, n)/d<ss A7dH oA
W EE vimentinel] AR BT

B33k MAEZe] subcultures= Dulbecco's modified Eagle
medium(DMEM)®)| 10%(v/v) Fetal Bovine Serum(FBS,
Giboco), 1%(v/v) penicillin-streptomycin(5000 units penicil-
lin; 5000 units streptomycin, SigmaPiA] Bl &FatR . #2)
= 20~50% FBS, 10%(v/v) dimethyl sulfoxide(DMSO,
Fisher Scientific)s AH&-&}$3t}.

2. EMFEEY F0{ Y cell viabilityZ®=(MTT assay)

Neuronal stem cell line?! F3 celld &3 471 € of
7HA] Aluieket & 96well plateol] platingdtaith. 455
NS culture medizdl] KB FEE 3|AEIA ARSI OH,
Trol| wWE Az F4 R AESAARE AT} AL

AsY - olFF - RS AN R]
|8 TAFENS TS AIA FE S Sl A
Zo 2@ FEAY; AEIS 1072091056) HEHI=H(SHEAH
6 TS TUEE AXHAL T4 FFY 72 HE
< TAAE T0mgg YAF 100%°1tt. Cell viability=
MTIT &g 200 w/welld] %31 3A17F wjF & DMSO
200 p/welts 231 3087 4olFE & 520 nmelA FREE

=490k,

3. FACS analysis

Cell cycle?} nuclear DNA fragmentationS £413}7] 9]
std FACS analysis® Al ald ot F3 cellse 60 mm
dishesell 1008HE E8laL 24817 Fof o8] 3= 4
FEAE 2407 2k 0.1% typsin/0.01% EDTAS
AMEZZE HAF3 F icecold 70% ethanol® fixstgith S
phase, GO0-G1, G2-M phase®] proportions =743} 1,
DNA fragmentations #<13}719]3] DNA-binding fluoro-
chrone propidium iodide(50 uyg/mhzE GMS 33 flow
cytometry= ¥]&-& 43T

4. Immunocblotting

Culture plateE PBS(Phosphate Buffered Saline)® 23]
washet ¥ 0.5ml®] PBSE #7131 rubber policeman®. &
scraping®} %o}, Eppendorf tubeoll €71 ¥ 3min 6000
pmS Z spindt & supernatantZ A A& RIPA buffer
(150 mM NaCl, 1% NP40, 0.5% deoxycholate, 0.1%
SDS, 50 mM Tris(pH 8.0)F #7138l cell lysisE 33Tt
749l el DNAseE 100 pugs H7lsidch X883 &
icedll~] 587} incubation5l. Brafod i BSAWHE o]&-
5] protein®] =S 43 100mM DTTS 3F7)sh
5%7F boilingdt & & welld 20 ug® loadingd}ith. Sepa-
rating gel= 10% Acrylamide, 0.05% bis acrylamide,
0375 M Trs(pH 8.6), 10% glycerol, 0.1% SDS, stack-
ing gele 256% Acrylamide, 045% DATD(pH 6.8),
10% glycerol, 0.1% SDSE Al£3% %, Running
buffer(6X)= 125mM Tris base, 0.96M Glycine, 0.5%
SDS(pH 8.3), Transfer buffer== 25mM Tris base, 192
mM glycine, 20% v/v methanol, 0.1% SDS(pH 8.1-8.4)&
ol-gsted 100 V(320-450 mA)E 1.25M7He%) ice-cooling 3}
HA] nitrocellulose membrane®l| transferdt$ith. 5% non-
fat dry milk TBST(TBS:0.1M Tris base, 1.5M Na(l,
pH 8.0; 0.1% Tween?¥oll 1A17+59F AF&olA blockingF-
primary antibody(anti-bax, anti-PARPYE 5% non-fat dry
milk TBST®] dilutiond}] 4504 overnight incubationd}$3
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t}. TBSTZ 15%, 5%, 587} wash$ peroxidase-labeled
secondary antibody(anti-mouse “5+= anti-rabbit; Pierce| )&
1:100002.2 &]43}e] 5% nonfat dry milk in TBST®| A
L2o|A 141759t incubationdtSdZ ©HA TBSTel 53] wash
% ECL(Amersham)= develop 3[%1t}. Band: image ana-
lyzer2 density & %3} s}t

2 =

1. Dose X timeOl| WS cell viability HslEM

0.1 ug/mlell A1 10 ug/mle] Red-ginseng extractE media
o] & ¥ 2417} incubationdt 23 0.3 ug/miollA peak
Z Koy, X7} Z713Hl wkel viability?} HAEE A
< H9v} 10 ug/ml FEoNAE controlol] H]s} viability”}
60%2 A 3= AcH(Fg. 2). Culture dist’dellA%= 0.3 ug/ml
9] FoAE confluency’} 7171 E91eH 10 ug/ml Sll4]
© Al vl 2aE ARG BHAdFg 1. 28u cell
k] Befel sk 4%”‘% I AU

¢ 5ug/ml ©|s TolA ez BN E A=
absorbance 2] -Léi’"’] 7—}7—} control 0.269, 1pg/ml 0.258,
3ug/ml 0.225, 5ug/ml 0.287Z 2|v]|UE Apo)E Holx] &
Atk 1ug/ml =M 6417, 16417), 20817 ¥iS g
A3} zZFzZ} absorbance®]! Htel 0.273, 0.263, 0.2829.2 uj
WAIZbo] ZoARAA viability’t SV e e8RS AL

2. Cell proliferative %
cycle phase HSH24]
S phase, G2/M phase, GO/G1 phaseE Z}Z} prolifera-
tive condition(0.3 pg/ml)>} cytotoxic condition(10 pg/ml)ef
A B35 23} proliferative conditionellA= A1 21 -2
AL glevt controldl Hldl S 2 G2/M phase’l 714

| cytotoxic condition A cell

SAFEAE AU AZ7IHE F47 AZAL B3 AEF712] sl gk a3t 41

£ A% B3, GO/GL phased] TAES #asdc). vhd
cytotoxic conditiond}ll4= Whl= S ¥ G2/M phase®] #
2y, GO/G1 phased] 715 2t} (Fig. 3)
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Fig. 2. Dose dependant patterns of the cell viability. The human
neural stem cells were incubated with different doses
ranging from 0.1 pg/ml to 10 pg/ml for 24 hours. The
MTT assay showed the increase viabilities to 2.5 ug/ml
but it decreased beyond this point. The X-axis denotes the
concentration of ginseng extract and the Y-axis denotes
the % of viability to control.

T ] Dooetprase | | S ; i
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Contro 0.3 ug/ml 10 pg/ml

Fig. 3. The cell cycle analysis of the F3 human neural stem cells.
Three different cell cycle phases(GO/G1 phase, G2/M
phase, S phase) were analyzed by flow cytometry. The
control cells without ginseng shows that 16.6% of cells
were S phase, 73.7% of GO/G1 phase, and 9.7% in G2/M
phase. At 10 ug/ml, the proportion of cells with S phase
decreased to the 5.8% whereas the cells with GO/G1 phase
increased to 87.0%. The cells in proliferative condition
shows a tendency with more S and G2/M phase than the
control.

Control

0.3 pg/mi

10 ug/ml

Fig. 1. The viability of the F3 cells. The confluency of the F3 human neural stem cells increases at a concentration of 0.3 yg/ml when

compared to the control without ginseng extract. However, the viability decreased at 10 pg/ml. The morphology of viable cells
was not different among these conditions. The cells were incubated for 24 hours.
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Fig. 4. FACS analysis of DNA fragmentation. Increased proportion of DNA fragmentation is correlated with the increased doses of
ginseng incubation. The percentage of cells with DNA fragmentation were 19.5% at 6.25 ug/ml and 93.4% at 50 pg/ml whereas

that of the control cells shows 1.3%.

3. DNA fragmentation
DNA-binding fluorochrone propidium iodide2 FACS
analysis’d control®l] Bl3l| cell viability?] ZAE Hole

6.25 ug/mlzt 50 pgmle] ¥=& ¥lwdge -9 DNA
fragmentation®] cell viabilityzZ2ol wt F7lEe 424 €

[e3Xes]

"\%ég h MME]'(Flg. 4).
4, Bax and PARP expression

Bax expression’d proliferative condition®l] 4] = protein

levelo] 74 o] 9lovn} cytotoxic condition®ll4E control
#Z 2u de 2ol gt PARP expression®] 79+

proliferative conditionolX= 77 control# Zfol7}t §1%1S
L} cytotoxic conditionoi A= full lengthe] Wdo] #3}w o
ART) i} ofofl w2 PARP cleavage fragment®] 57}
ZHzl N TH(Fig. 5).
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Fig. 5. Bax and PARP expression. A. The expression of bax
protein(23 kd) reduced to the 50% of control level when
the cells are in proliferation. However, at cytotoxic
concentration, the protein levels were unchanged by
densitometric measure. Y-axis denotes the ratio of signal
to the control. B. The PARP expression is unchanged at
a concentration of 0.3 pg/ml. At 10 pg/ml, The full-
length protein level(116 kd) was decreased but the
cleavage products(89 kd & 24 kd) were not increased.
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B AFA cell cycle phaseS W& A3} S phase
o] $7PE%o 2 DNA9| o] Freledst 5 & ¢
ATE ZHY 0.1~2.5 pg/mle] FEFGNA YERe AE
A7 A= MTT assaydoll 28t Qxpag)S 7do] Zete]
okgit}. A O 2= bax protein®] 7HAe)l B, Al Al
7heEle T o) 7HA8) Aol S FOEE FZo] #
th1® MAPK, Akt signalings survival signaling®] 3}
Z T3 A7rr e R0 g Al

S phased 74, GO/GLl phase®] =712 cell cycle
arrest’} SRIEASS F5F ¢ Uon F=o o2 DNA
fragmentation 717} apoptosis®t HHEHNE 7FeAdE A4}
szl 22V PARP cleavage fragment®] Z717F gisied
HO g Hol Caspase 39| activatione=
Fa MEAT FES FHEE S 203, Bax protein H
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