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hFOB1 AEF (human fetal osteoblast cell line
1.19 5 American Type Culture Collection, Manassas,
VA)YE 10% fetal bovine serum (FBS, Gibco BRL,
USA)¥ 0,03 mg /ml o] G-418 (DUCHEFA,
Netherlands)e| #7}8 Dulbecuo’ s Modified Eagle
s Medium Nutrient Mixture F-12 HAM (DMEM/F-12
1:1 Mixture, Sigma, USA) 2 ml7} G7] 6-well Bj) 9%
Aol A AE(G X 10 cell/wel) & BF35150Th o &
34C o) &% 2 100% FEZANA 95%e] 7]}
5% CO2E Al T sfFstdet, vl
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T B3R g X E AAS] Adtd wjA &
W3EYE AL, 100 wg/ml, 10 wg/ml, 1 wg/ml, 100
ng/ml, 10 ng/ml % 57}A] TR Z47ke] ¢4k, ¢
AR2, i3 FEEE et daTde SFF
& ¥ieh 712 h, 24 h, 48 h FH ¥ &, A
2] A g4l 8388 MTTI3-(4,5-dimethylthiazol-2-
yl)-2,5-diphenyl tetrazolium bromide; Sigma, USAI
£ 300 W g Zhzte] wellell 7ete] 4412t 5
b wiokatsdch. viF F wiAIE AL 200 49
dimethyl sulfoxide(DMSO; Junsei, Japan)& 7|8}
o 3 AF formazan AAE &A1 &, 96-well
plate 40 2 7] ELISA ¥4 7](Spectra Max 250,
Molecular Devices Co., USA)Z 540nmoi|A] 8%
E 243tk v At AZ 8RS 2T
gt BEg 2 St on, Z7te] A 43 it
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i1, -2, -3 FEEBAA MTT 23 AEFHE
7V F7MNZ T s EAE dYste] & d3el) AL
£319th 100 ng/ml, 1 wy/mle] ¢14k1 228 10
wg/ml, 1 gg/mle] 914k2 FEE, 100 wg/ml, 10 ug
/mle] Q1413 22 8S H7Heh Ejopelel] 24 h Bt
v ke Al E ot t)zTto) MEE trypsin A ]St o
TFAF7IZ NEFE ST TS 3 x 1078 AIZ
2 o]Ar9F3-8-o¥(Phosphate buffered saline, Gibeo
Co., USA)2.2 A A&t 70% eh& 2 1A A7 &
RNase A (0.1 mg/m)E *2l3te] RNAE A A3
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t}, 50 ug/mle] propidium iodine §-H 0 2 3083+
A & S ANFEEA7(Becton & Dickinson,
Mountain View, CA., USA)Z 488nmol| 4] propidium
iodide-DNA E-3HA| 7} ek ah= 348 SA8H] 0.
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-1, -2, 3 FEEAA MIT 23} HEFHE
7V F7HNZ F F RS dEste] & A3 A
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/mle] Q133 325 H7HE iAol 24 h Bt
HgE AEE QRS Ho R 23] A AT F,
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polyacrylamide gel H7]%9%-& 2|33 & PVDF
(Immobilon™ -P transfermembrane, Milipore Co.,
Bedford, MA, USA)o &4t}
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membrane& ZFZHe) membrane blocking <4
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G1577] Z¥HE-o] &4JslE #&57] 918 mouse
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Biotechnology, Santa Cruz, CA, USA), rabbit anti-cdk
4 polyclonal antibody(Oncogene science, Uniondale,
NY, USA), rabbit anti-cdk 6 polyclonal antibody(Santa
Cruz Biotechnology), G15+7] $8ke] 843318 &
237|938 mouse anti-cyclin E monoclonal anti-
body(Oncogene science), rabbit anti-cdk 2 polyclonal
antibody(Santa Cruz Biotechnology), MEZF7]e]
P& Az AEF7I2EEE BEs] A8
mouse anti-p53 monoclonal antibody(Ab-2 ;
Oncogene science), mouse anti-p21 monoclonal anti-
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body(Santa Cruz Biotechnology)7} AHE-H 8



mouse anti-pRb(IF8) monoclonal antibody(Santa
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A¥Ae] B2 SPSS WIN version 10,0 < A}
f31e] BT BF AAE el o 5] FAEH
FoAde UY AR A (One-way ANOVA)E o]
£3te] A2 THP(0.05).

Table 1. MTT assay of human fetal osteoblast(hFOB) treated with GR-1 (Mean+S D)

Hour cl 100 ug/ml 10 pg/ml 1 ug/ml 100 ng/ml 10 ng/ml
12 0.53%0.01 0.6210.04 0.6410,05 0.63£0.03 0.71+0.05* 0.67£0.04*
24 0.69+0.01 0.7710.02 0.79£0.02 0.79%0.02 0.84£0,02* 0.81£0,01 *
48 0.74£0.03 0.80£0.07 0.80%£0,08 0.90+0.02* 0.8210.04 0.7910.03
* 1 Significantly different from the control(p{0.05)
ctl - Control group
GR : Ginseng Radix
@ C
B 100ug
O 10ug
O 1ug
o) | 100ng
O
10ng
12h 24h 48h Hours

Figure 1, Effects of GR-1 on cell proliferation of hFOB between control group and experimental groups (100
wg/ml, 10 wg/ml, 1 w/ml, 100 ng/ml, 10 ng/mi), Cell counting was performed after 12, 24, 48 hours
incubation (mean+S D ), Vertical bars represent standard deviation of each independent experi-

ments,

* : Significantly different from the control(p<0.05)
¢ : Control group

GR : Ginseng Radix

hFOB : human fetal osteoblast
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1. 2late] AlEEoFEEA=E| Tt M= 34
&1}

1) Qlak-1 FE28

S14k1 FZE 100 ug/ml, 10 ug/ml, 1 ug/ml, 100
ng/ml, 10 ng/ml& wjFlel] H718E ¥ 12 h, 24 h,
48 h Fet v et deolgle MEAAFES U=T
I v wstgth A3 doA 12 h A& 100
ng/ml, 10 ng/ml ¥ AYTNA 27 vl

st FASH O R o8 NEATES BT, 24
h o= ¥ 4] 100 ng/ml, 10 ng/ml ¥ =] AP
A 223 v zee] SAA T o8 ATA
FAES B4 48 h Aodle 1 w/ml =] AT
oA iz vl KT FF AEATES 2
% ©HTable 1, Figure 1),

2) Qa2 FES

¢14k-2 325 100 ug/ml, 10 wg/ml, 1 ug/ml, 100
ng/ml, 10 ng/mh& v FAe] H7FgH F 12 h, 24 h,
48 h 53t vt doldle A EARES HZT

Table 2, MTT assay of human fetal osteoblast(hFOB) treated with GR-2 (Mean+S D)

Hour ol 100 g/ml 10 ug/ml 1 ug/ml 100 ng/ml 10 ng/ml
12 0.53%0,01 0.57+0.02 0.64£0.02* 0,70x0,09* 0,62+0,03 0.59£0.06
24 0,64%0.02 0.86%+0,02* 0,94£0.00* 0.99+0.01* 0.94£0.03° 0.88%0.04*
48 0.75£0.03 0.67+0.02 0.67+0,03 0,74%0,01 0.76%0.06 0,76%0,02
* : Significantly different from the control(p{0.05)
ctl : Control group
GR : Ginseng Radix
1 e @c
} B 1004
0.9
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Figure 2_ Effects of GR-2 on cell proliferation of hFOB between control group and experimental groups (100
wg/ml, 10 wg/ml, 1 wg/ml, 100 ng/ml, 10 ng/ml). Cell counting was performed after 12, 24, 48 hours
incubation (mean+S.D)). Vertical bars represent standard deviation of each independent experi-

ments,

* : Significantly different from the control(p¢0.05)
¢ : Control group

GR : Ginseng Radix

hFOB : human fetal osteoblast
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Table 3, MTT assay of human fetal osteoblast(hFOB) treated with GR-3

Hour al 100 ug/ml 10 ug/ml 1 ug/ml 100 ng/ml 10 ng/ml
12 0.53+0.08 0,670,03* 0,6620,03° 0.64+0,02° 0,6420,02* 0,640,04*
24 0.64%+0.02 0.84%+0.01* 0.831+0,04* 0.81%+0.,01* 0.81%+0.01* 0,77£0,02*
48 0.74%0,03 0.77+0.14 0.78%0.05 0.79£0.03 0.81£0.04 0.81+0.03

* : Significantly different from the control{p{0,05)
al : Control group
GR : Ginseng Radix
LT BC
09
B 100ug
08
- * O 10ug
07
0.6 B lu
:. 05 B 100ng
N
04 - @ 10ng
03
02
01
o U

24h

48h Hours

Figure 3, Effects of GR-3 on cell proliferation of hFOB between control group and experimental groups (100
wg/ml, 10 wg/ml, 1 xg/ml, 100 ng/ml, 10 ng/ml), Cell counting was performed after 12, 24, 48 hours
incubation (mean+S.D ). Vertical bars represent standard deviation of each independent experi-

ments,

*: Significantly different from the control(p{0.05)
¢ : Control group

GR : Ginseng Radix

hFOB : human fetal osteoblast
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Figure 4, Effects of GR-1 on cell cycle progression of hFOB, The cell cycle analysis was performed after 24
hours incubation (A ; control group, B ; 100 ng/mi experimental group, C ; 1 u/ml experimental group),

GR : Ginseng Radix, hFOB : human fetal osteoblast
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Gl F7)%& 20.06%0)4] 17.81%2 ZAsgoH EjolZ B A X o] AEFV|Z o FEd &S v
G2/M F715 54.47%0A1 59.48% = F7F3tdet. o A= Fdhke 2 0 2 Vbt (Figure 4),
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Figure 5, Effects of GR-2 on cell cycle progression of hFOB, The cell cycle analysis was performed after 24
hours incubation (A ; control group, B ; 1 «z/mi experimental group, C ; 10 «/ml experimental group),
GR : Ginseng Radix, hFOB : human fetal osteoblast
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olab2 2&Eo| Al ERATY] A¥EF7I 14.44%0] BBk 21.22%8 F7HE VERo T Gl
3}ol| v] x| B ol 7] Y8k 1 ug/ml, 10 ug F71E 20.06%0A 24.61% 2 F7F8kEe ™ G2/M
/mle] QIEZEo] Fi- A Aol EE. FI)E 54.47%0)A 42.08%2 FHAXE Ve
NZE 24 h T ugste] AEF7)E 43T 1 10 wg/ml FE 28 A1 B s Frle o
ug/ml FEY SM-2E HUIE A4S s U ERT ZT 14.44%90 W3k 20.82%% F7)EHYE Gl F
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Figure 6, Effects of GR-3 on cell cycie progression of hFOB, The cell cycle analysis was performed after 24
hours incubation (A ; control group, B ; 100 1/mi experimental group, C ; 10 w/ml experimental group),
GR : Ginseng Radix, hFOB : human fetal osteoblast
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71 20.06%14 26.91%2 Z7}3k90™ G/M F
71 54.47%0A4 41,3002 Ak ol#E A
T2 1 ug/ml, 10 ug/ml FE2] Q4}-28] o AL
HolERALY ATF7YL F7IA71E Aoz
YEPHTHFigure 5).

3) QI3 FEE

N33 FEE0] ALgEjolE BEAEY] AEF7]H
3l v]x)= FEE Yol 7] 93k 100 wg/ml, 10
ug/mle] QFEE0] FE viFd ] AlgejelE
BEAEE 24 h 3L vj et AEF71E E43Ach
100 pg/ml Ex2] $14-3& H7FGH A S F71e W
ZT 14.44 %ol ¥)EHe] 21,12 %2 271 JERS
o G1 F7]& 20,06%004] 23.12%=2 F715MgeH
G2/M F71 & 54.47%00 A 45.33%% ZHAAE e}
WAt 10 ug/ml FEE Q43S A7 B¢ S F7]
£ URT 14.44%00 851 19,05%2 Z7F5HAR
G1 F71& 20.06%4 23.37%2 F7}5t5.2.9
G2/M F7)= 54 47%N A 46.73%2 74313t} o]
23 AFZ 100 ug/ml, 10 ug/ml FE2] Q14k-39] F
e AFgE o FE R A XS AMEF7]RBE 77
= Ao 2 Ve tHFigure 6),
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1) Cyclin ES] 2f5d

Qe AL ol BA X ti§ A7) 7)
A& a7317] $3he, 100 ng/ml, 1 ug/mle] Q141
FZEF 1 ug/ml, 10 ug/mle] 42 FEE,10 1
/ml, 100 ug/ml2] 143 FEES T F AXF
7124 A Cyclin B8] 2E-E BF3Hch 43
a3 ZE Fx9 A #E2 Fo AT
ZTF vladte Cydin E7} 37H8 2@ e 4
el cHFigure 7).

2) Cyclin D12) &4

Q3] AlgejolZ RAIE ] T AEF7]12427]
A& 73171 $13H, 100 ng/ml, 1 wg/mle] Q141
2283} 1 wy/ml, 10 ug/mle] Q4F-2 328 10 ug
/ml, 100 ug/ml9] N33 FEFEE FAS F AEF
71Z2H A Cyclin Di9] BES 233G 49
27 BE 559 A FEE Fo AT o
Z73} ¥l adte Cyclin Dio] $71d 28 F3& U
EPACKFigure 8),

5] 6

B S T T e — Cyclin E

Ponceau S

Figure 7. Western blot analysis for intracellular levels of Cyclin E in human fetal osteoblast(HFOB), Lane Cis a
control group, lane 1 is an experimental group that supplemented with 100 ng/ml of GR-1, and lane
2 is an experimental group that supplemented with 1 «/ml of GR-1, and lane 3 is an experimental
group that supplemented with 1 «/ml of GR-2, and lane 4 is an experimental group that supple-
mented with 10 »/ml of GR-2, and lane 5 is an experimental group that supplemented with 10 g /ml
of GR-3, and lane 6 is an experimental group that supplemented with 100 «/ml of GR-3, Cell
extract equivalent to 50 wz/ml of total cellular protein of HFOB was electrophoresed by 15% SDS-
PAGE and transferred to a PVDF membrane, The intracellular protein levels of Cyclin E in HFOB
were probed with respective antibodies diluted by 1 : 1000, After probing, the membrane was
stained with 1 x Ponceau S stain for 10 min to reveal the total cellular protein loaded per each lane,



C 1 2 3 4 5 6

W e e W e s — Cyclin D1

Ponceau S

Figure 8, Western blot analysis for intracellular levels of Cyclin D1 in human fetal osteoblast(HFOB), Lane C is
a control group, lane 1 is an experimental group that supplemented with 100 ng/ml of GR-1, and
lane 2 is an experimental group that supplemented with 1 »/ml of GR-1, and lane 3 is an experi-
mental group that supplemented with 1 «3/ml of GR-2, and lane 4 is an experimental group that sup-
plemented with 10 »g/ml of GR-2, and lane 5 is an experimental group that supplemented with 10 «
/ml of GR-3, and lane 6 is an experimental group that supplemented with 100 »/ml of GR-3, Cell
extract equivalent to 50 wg/ml of total cellular protein of HFOB was electrophoresed by 15% SDS-
PAGE and transferred to a PVDF membrane, The intracellular protein levels of Cyclin D1 in HFOB
were probed with respective antibodies diluted by 1 : 1000, After probing, the membrane was
stained with 1 x Ponceau S stain for 10 min to reveal the total cellular protein loaded per each lane,

c 1 2 3 4 5 6
o R R B K A Y

Ponceau S

Figure 9, Westemn blot analysis for intracellular levels of CDK 2 in human fetal osteoblast(HFOB), Lane C is a
control group, lane 1 is an experimental group that supplemented with 100 ng/ml of GR-1, and lane
2 is an experimental group that supplemented with 1 »/ml of GR-1, and lane 3 is an experimental
group that supplemented with 1 «g/ml of GR-2, and lane 4 is an experimental group that supple-
mented with 10 «/ml of GR-2, and lane 5 is an experimental group that supplemented with 10 w/ml
of GR-3, and lane 6 is an experimental group that supplemented with 100 »/ml of GR-3, Cell
extract equivalent to 50 w/ml of total cellular protein of HFOB was electrophoresed by 15% SDS-
PAGE and transferred to a PVDF membrane, The intracellular protein levels of CDK 2 in HFOB were
probed with respective antibodies diluted by 1 : 1000, After probing, the membrane was stained
with 1 x Ponceau S stain for 10 min to reveal the total cellular protein loaded per each lane,

3) CDK 29| 't FEY A FEE Fo AP iz vlsto
Qe AlEolZRAES) Uit HEF712A87]  CDK 29 Wo] 2718 9pe LERYtKFigure 9),
AL G787 Y8k, 100 ng/ml, 1 ug/mle] Q141 3

ZE59} 1 wg/ml, 10 pg/mle] Q32 325, 10 wg/ml, 4) CDK 49| 255
100 ug/mle] Q143 F2E-8 T35 F AlEF7123 Qo] Al o2 EA X thEF MEF7]2E7)

W93 CDK 29) WAL BAAATE WY A% RE A A7) 91549, 100 ng/ml, 1 g/mle] QH1
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Figure 10, Western blot analysis for intracellular levels of CDK 4 in human fetal osteoblast(HFOB), Lane C is a
control group, lane 1 is an experimental group that supplemented with 100 ng/ml of GR-1, and lane
2 is an experimental group that supplemented with 1 x/ml of GR-1, and lane 3 is an experimental
group that supplemented with 1 uz/ml of GR-2, and lane 4 is an experimental group that supple-
mented with 10 «/ml of GR-2, and lane 5 is an experimental group that supplemented with 10 wg/ml
of GR-3, and lane 6 is an experimental group that supplemented with 100 4/ml of GR-3, Cell extract
equivalent to 50 w/ml of total cellular protein of HFOB was electrophoresed by 15% SDS-PAGE
and transferred to a PVDF membrane, The intracellular protein levels of CDK 4 in HFOB were
probed with respective antibodies diluted by 1 : 1000, After probing, the membrane was stained
with 1 x Ponceau S stain for 10 min to reveal the total cellular protein loaded per each lane,
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Western blot analysis for intracellular levels of CDK 6 in human fetal osteoblast(HFOB), Lane C is a
control group, lane 1 is an experimental group that supplemented with 100 ng/ml of GR-1, and lane
2 is an experimental group that supplemented with 1 «/ml of GR-1, and lane 3 is an experimental
group that supplemented with 1 «/ml of GR-2, and lane 4 is an experimental group that supple-
mented with 10 »¢/ml of GR-2, and lane 5 is an experimental group that supplemented with 10 w3/ml
of GR-3, and lane 6 is an experimental group that supplemented with 100 w¢/ml of GR-3, Cell extract
equivalent to 50 «g/ml of total cellular protein of HFOB was electrophoresed by 15% SDS-PAGE
and transferred to a PVDF membrane. The intracellular protein levels of CDK 6 in HFOB were
probed with respective antibodies diluted by 1 : 1000, After probing, the membrane was stained
with 1 x Ponceau S stain for 10 min to reveal the total cellular protein loaded per each lane,

Figure 11,

2283} 1 yo/ml, 10 pg/mle] N4h2 2L 10 1
/ml, 100 pg/mle] 914k-3 FE5-8 T8 F AXF
7|z A A CDK 49] WS Bl 28 2
3 BE TR it FEE Fo AP di=
F3} ¥ 125}e] CDK 47} 2719 28l o2 el
THFigure 10),
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Figure 12, Western blot analysis for intracellular levels of p21 in human fetal osteoblast(HFOB), Lane C is a
control group, lane 1 is an experimental group that supplemented with 100 ng/ml of GR-1, and
lane 2 is an experimental group that supplemented with 1 ,/ml of GR-1, and lane 3 is an experi-
mental group that supplemented with 1 «/ml of GR-2, and lane 4 is an experimental group that
supplemented with 10 «3/ml of GR-2, and lane 5 is an experimental group that supplemented with
10 wg/ml of GR-3, and lane 6 is an experimental group that supplemented with 100 «/ml of GR-3,
Cell extract equivalent to 50 w/ml of total cellular protein of HFOB was electrophoresed by 15%
SDS-PAGE and transferred to a PVDF membrane, The intracellular protein levels of p21 in HFOB
were probed with respective antibodies diluted by 1 : 1000, After probing, the membrane was
stained with 1 x Ponceau S stain for 10 min to reveal the total cellular protein loaded per each lane,
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Figure 13, Western blot analysis for intracellular levels of p53 in human fetal osteoblast(HFOB), Lane C is a
control group, lane 1 is an experimental group that supplemented with 100 ng/ml of GR-1, and
lane 2 is an experimental group that supplemented with 1 »/ml of GR-1, and lane 3 is an experi-
mental group that supplemented with 1 1g/ml of GR-2, and lane 4 is an experimental group that
supplemented with 10 «/ml of GR-2, and lane 5 is an experimental group that supplemented with
10 «/ml of GR-3, and lane 6 is an experimental group that supplemented with 100 «/ml of GR-3,
Cell extract equivalent to 50 w/ml of total cellular protein of HFOB was electrophoresed by 15%
SDS-PAGE and transferred to a PVDF membrane, The intracellular protein levels of p53 in HFOB
were probed with respective antibodies diluted by 1 : 1000, After probing, the membrane was
stained with 1 x Ponceau S stain for 10 min to reveal the total cellular protein loaded per each lane,

FE9 QU FEE T UPTI AZTA VTS FFED 1 /il 10 wp/mle] SRE2 FEE, 10 g
o CDK 67} 5718 Wl & eblichFigure 1. /ml, 100 wp/mie} Q1443 $EEE FIR F HEF
JlzAund p21e] HES BAAYT 4Y 29

6)p212| e Vi1 322 A%, ol vlste] gad B
Qo] AgeolERAEe) thE ATF/1287]  PFS RO D QAR FEES) BS 10 wy/iml
A A7) Sloke], 100 ng/ml, 1 pg/mid] MH K Tl 1 g/l B vl3fe] TS To® BAY
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Western blot analysis for intracellular levels of pRb in human fetal osteoblast(HFOB), Lane C is a
control group, lane 1 is an experimental group that supplemented with 100 ng/ml of GR-1, and
lane 2 is an experimental group that supplemented with 1 «/ml of GR-1, and lane 3 is an experi-
mental group that supplemented with 1 «/ml of GR-2, and lane 4 is an experimental group that
supplemented with 10 «z/ml of GR-2, and lane 5 is an experimental group that supplemented with
10 «g/ml of GR-3, and lane 6 is an experimental group that supplemented with 100 »z/ml of GR-3,
Cell extract equivalent to 50 wg/ml of total cellular protein of HFOB was electrophoresed by 15%
SDS-PAGE and transferred to a PVDF membrane, The intracellular protein levels of pRb in HFOB
were probed with respective antibodies diluted by 1 : 1000, After probing, the membrane was
stained with 1 x Ponceau S stain for 10 min to reveal the total cellular protein loaded per each lane,
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Western blot analysis for intracellular levels of p16 in human fetal osteoblast(HFOB), Lane C is a
control group, lane 1 is an experimental group that supplemented with 100 ng/ml of GR-1, and
lane 2 is an experimental group that supplemented with 1 «/ml of GR-1, and lane 3 is an experi-
mental group that supplemented with 1 «/ml of GR-2, and lane 4 is an experimental group that
supplemented with 10 4/ml of GR-2, and lane 5 is an experimental group that supplemented with
10 w/ml of GR-3, and lane 6 is an experimental group that supplemented with 100 w/ml of GR-3.
Cell extract equivalent to 50 w3/ml of total cellular protein of HFOB was electrophoresed by 15%
SDS-PAGE and transferred to a PVDF membrane, The intracellular protein levels of p16 in HFOB
were probed with respective antibodies diluted by 1 : 1000, After probing, the membrane was
stained with 1 x Ponceau S stain for 10 min to reveal the total cellular protein loaded per each lane.

S UERAT ¢14F3 3280 AL 10 uyml B AL A7) 918, 100 ng/ml, 1 ug/mle] 9141
FojA] D@ PFYo] ZAHALY 100 ug/ml FE FEEN 1 wg/ml, 10 ug/mle] 32 FEE, 10 ug
A uropte] Waz e 9tckFigure 12, /ml, 100 ug/mle] 14k3 22BS Eoja & AEF

Z|2EEN A p53e] WAS BRI 4F 2

7) p539) W Q41 FEE<] 49, 100 ng/ml FE0A] th=7]
Aste] AltejolZ EAE | i3t Al EF7)247] H)&te] 7HAa HEPE Yepiou) 1 wy/ml B %

428
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W thFigure 13),
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oM wade] M VERA] kAL Q12
FE2EY A3 FEEY A9 vz v
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o} AE 7AFo] XFHE F XF2EY AFE
EZAZvk B3E vt 9lon] AR A A7} ]
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ng/ml &) QW41 FEES AgEjelE ZAR ] 24 h
2|3t & HEFVE B3 AT 100 ng/mléd] ¥
59 QM1 FE2EE IR A s FU)E da&T
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3led 1220008 743893l G1 F715 20.06%00A]
17.81%2 ZrAEo ™ G2/M F71)% 54.47%90A]
50.48% 2 F718IAL o) & F7HE MEFAES 2
o= A x8)R]) @ Ao &2 VERtHEigure 4), o]
28 A3 2 100 ng/ml FE9] Q41 FEE Fo
= A HolE EA R AEF7XIB-E F7HAT]
Ro 2 e 1 ug/ml FE4 Q41 F2EY
o= Al olZ EAX ] MEFTIRIPE F5
gekg v XA B3 202 Bt

Q2 FEE FAA 1 wg/mle] FECAA S F7
= R 14.44%0)) ¥)3ke] 21, 22%8 F71E et
o Gl F7)E 20.06%4 24.61%2 271844
o1 G2/M F71E 54, 47%0A] 42.08%E TAXE
LERItHFigure 5). ol A WA FA7I= F71s)
Rov G/M F717F A A vl AErt
e AZE £31817] 913 DNA g0l o] Fof
2= S F719) F7P7F & 0.2 Ve wet F71
B AEZAE AY diel dXeh=s Ao g JAR
v} 10 yg/mle) wE9 A2 FE2EE HUIe A%
S 7)1 2T 14.44%0) v)ste] 20 8210 Z7}s8}
AT Gl F7)+ 20.06%NA 26,91%2 F7}18F 0.
] G2/M F71)E 54, 47%N A 41,30%% skt
(Figure 5), 27} S 719 Z4E G/M 71 Al
EZAE0] F713F A ETAe} Y3y olegt A
HE EYE 1 ug/ml, 10 ug/ml Fx8] 42 58
9] 2ol AlgHolE ALY NEFI|HYE F
7HFTE Ao Bt 43 FEES 100 «
/ml FEY BS S F7)= hERT 14.44 %ol ¥] 8t
21,12 %E F7HE JeER 2 G1 F71E 20.06%0]
A 23 12%2 27 G2/M F7)E 54.47%9)
A 45.33% 2 HARE VERLC H(Figure 6). 7HAad
Go/M F718} 71 s F718 AEF2E AFA
FEF AYE vHE Ao 2 vehd A8 dFe
YABhH= Ao 2 Bt} 10 wg/mle] FE9] Q1A
3 22ES WIS AL S F71E URF 14.44%09)
H)&te] 19,05%&2 Z7FFAT G1 3718 20.06%9
A 23.37%E 27190 G/M F7)E 54.47%9)
A 46, 73% % s tHFigure 6), $ 7717} 718k

=

1

1
T
E

3
T



™ G2/M TV ZHashe e AEd Skt
Ao 2 VEhd XS EH dA3e AR B
7t} wabA] 100 wg/ml, 10 wg/ml =) 2443
FZE9] Fov AlEHolE RARY NEF7|1F
S ZTMTIE Aoz Azt

gk A 27} o] zp=e) ofsf BE 37 AR
St AEuiel d¥le) Aaef 9] 2 thilde] 4
A o} ERZRE NEF V27| T (cell cycle
machinery)7} 48 th % MEF7]9] &4 QA
+ ‘CDK(Cyclin Dependent Kinase) ki &+= ser-
ine/threonin kinase 24 M|XEF7]7F 188=1] $)
o] Aol HEg e o] EAE o] o]FofA
APPSR 2T & Cyclin o]k 218 FEHR
st} BIAE o] & of A5t} SR 857
9] CDKZF 43, o] 5L A7 CDK 1, 2, 3, 4, 5, 6,
7,8 2 ¥y 9lrh Cyclin £ A, B, C, D, E, F, G,
H, 1 ERle} 9131 0]F D elg] Cyclind T}A] D1, D2,
D39 A FHE TR vk CDKES 7 AET
AlA Cyclin 249} 249l 2L o]Fo 43}
Hi AEF71E g9 et Cyclin® 54 AR
Al T AREE] AR el ZH Y
7t £ CDKS} A3 o] 11 CDKE &/43471
o] ol Ha ==, -3 Y] A& wHEEE W
o2 2t} Cycling AXE9) oA F7]13 0
2 27 A3k 912 mitogene £l 3] Cyclin
Do} o] 3150 Cycling F7}el| 8}ate] CDK
7} @248}, Cyclin ESF CDK 29] A3, Cyclin D9}
CDK 4 %2 CDK 69| d%-& %3 CDK activating
kinase 7} CDK®] threonines Q1AHIA|AA E-4J3}
¥ CDKE pRb2] serine ¥ threonines 914F3HAIZ]
t} Cyclin E-CDK 2837} 841318 0 24 Cydlin
D7} €12 pRbe) AtSLE 7FEA 7L 2 A
pRb7} &A3FQ W E2Fu} C-ADI, Elf-137 28 AHAL
o1ztEo] ABIEHA AEF7])E Gl F7]4A S
F712 7MW Ha AEE S e,
Froll wht ofgke) Atol= YA THFEAEY =
71 G1 F71¢= F 2 Cyclin DS} CDK 2, 4, 6 50| 4
FE EAIEC] 83k, o]But U =& Gl F
71l Cyclin E7} 34571 A1 CDK 29} 233t

432

G1/8 F7]013& FFATD.

B AFdAME IAFEES At ol EA 2o
Fo319e W MEF7Z2ET ] UdE Yo}
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-Abstract-

Effects of Ginseng Radix on the Cell Cycle
Regulation in Human Fetal Osteoblast

Dae-Gyeom Kim'!, Yong-Bae Lee!, Sang-Kee Park!, Hyung-Keun You!,
Kyung-Tae You!, Yun-Chul Kim? , Hyung-Shik Shin!

Department of Periodontology, School of Dentistry, Wonkwang University
2Department of Pharmacy, Pharmacy College, Wonkwang University

Ginseng Radix(GR) had been used widely from oriental medicine and the effects of it have been investigated
by many researchers, The purpose of present study was to investigate the effects of GR on the cell cycle pro-
gression and its molecular mechanism in human fetal osteoblast, The results were as follows,

Increased cell proliferation was observed in cells exposed to 100 ng/ml, 10 ng/ml of GR-1 at 12 hours and 24
hours, 1 ug/ml of GR-1 at 48 hours, and 100 ug/ml, 10 ug/ml of GR-2 at 12 hours, all treatment groups of GR-2
at 24 hours(p(0,05). S phase and G1 phase was increased in the group of treated with 100 ng/ml of GR-1, with
10 wg/ml and 1 wg/ml of GR-2, with 100 ug/ml and 10 yg/ml of GR-3 in the cell cycle analysis,

The cell cycle regulation protein levels of Cyclin D1, Cyclin E, CDK 2, CDK 4 and CDK 6 were increased in
the group of treated with 1 gg/ml and 100 ng/ml of GR-1, with 10 gg/ml and 1 ug/ml of GR-2, with 100 ug/ml
and 10 ug/ml of GR-3, On the other hand, p21 was decreased in the treatment group with 1 ug/ml and 100
ng/ml of GR-1, with 10 ug/ml and 1 ug/ml of GR-2, 10 ug/ml of GR-3, and p53 and p16 was decreased in the
treatment group with 100 ng/ml of GR-1, 100 ug/ml GR-3 and pRb was decreased in the all treatment groups
except 1 ug/ml of GR-1,

These results suggested that GR increases the cell proliferation and the cell cycle progression in human fetal
osteoblast, which is linked to increased cell cycle regulation protein levels of Cyclin D1, Cyclin E, CDK 2, CDK
4, CDK 6 and decreased cell cycle regulation protein levels of p21, pRb,

Key words : Ginseng Radix, cell cycle, human fetal osteoblast, proliferation
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