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Figure 1. Regulatory proteins of cell cycle
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FRHHE FHste] TR 119 EFst] 7}
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mg/m) & #e}3ke] RNAZ AASHAL 50 pg/mie]
propiodium iodide 894 © 2 308-7F G35 Flow
cytometer (Becton-Dickenson, San Jose, CA, USA) =
488 nm| A propiodium iodide-DNA complexolj 4]
uhgshs 9 ST
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Hzdde FHTE ¥l A¥TAE 10 p/ml,
100 #g/ml =8 FE58 @7}@ koA 447
s A|EE PBSE 23] AjAH3E 3 lysis buffer2
ANE @i d g FE531, BCA § A (Sigma)d
Copper (II) sulfate (Sigma)E 50 : 12 EFsI]
B FEE SPATE G APT HR FEE ¢
WA 50 ugMEARE-8le] 15% SDS-polyacrylamide
gel electrophoresis(SDS-PAGE)E A|& 3 & PVDF
(Immobilon-P membrane, Milipore Corp., Bedford,
MA, USA)9| transferdt et v]E-0] e A&
=7) Yt 2 Adehel A membraned ZHzHe]
blocking -89 (Western star, Tropix Inc,, Bedford,
Ma, USA)) 1412t B4} Jelsisich. 2 Fol chesh

£ 12 FAES o83t 603 Ft AR

1) a mouse anti-human monoclonal antibody for

p21 (Santa Cruz Biotechnology, Santa Cruz, CA,
USA), 2) a rabbit anti-human polyclonal antibody for
cdk 2 (Santa Cruz Biotechnology), 3) a rabbit anti-
human polyclonal antibody for cdk 4 (Santa Cruz
Biotechnology), 4) a rabbit anti-human polyclonal
antibody for cdk 6 (Santa Cruz Biotechnology), 5) a
mouse anti-human monoclonal antibody for cyclin
D1 (Santa Cruz Biotechnology), 6) a mouse anti-
human monoclonal antibody for cyclin E
{Oncogene Science, Uniondale, NY, USA), 7) a rab-
bit anti-human polyclonal antibody for p16 (Santa

Cruz Biotechnology), 8) a mouse anti-human mono-
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clonal antibody for RB (Santa Cruz Biotechnology),
9) a mouse anti-human monoclonal antibody for
P53 (Oncogene science), 12+ A2 ¥he-A|7] &
blocking buffer® 23} A28} Wil, anti-mouse or
anti-rabbit IgG-alkaline phosphatase conjugated sec-
ondary antibody (Santa Cruz Biotechnology) 2 A&
oA 208 F<F ¥h-A1Z1 E blocking buffer2 Al
B} 1% assay bufferg 28 F<t 23]o] ZA Al
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fdlo g wh&A]7)1l Hyperfilm-MP (Amersham
Corp., Arlington Heights, IL, USA)dll =& A7t} A
R PREDUIRRREE-REREERS
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7. 812
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1. hFOB19j| Cfh =82 MIZS 2| 2t

= Eo] hFOB1¢] Z4]el) B x|+ 4
3}7] $)8le] hFOB19Y| 1 g/mi, 10 pg/ml, 100 peg/ml
mg/mi®} HEFEEE HrhstaL 24, 4 2 oYt HH
W FAE FE ST AN, T o P B
]| QA B v 71XEE 10 pg/mlol M 718 =
& A ZF2E BT 58] 4459] 1 p/ml, 10 g/,
100 pg/mls} 6Y2] 1 pg/ml, 10 pg/iml, 100 pg/ml, 1
mg/miol| A JAJehzTtol| H)ste] F-J A0+ A2 F
218 Bt} (Figure 2, Table 1),

MTT XX HE 4+ 333 98] oY 5
NM Fofst F7HE 7P AE AR 6%154]
9] 10 ¢ g/mioM = #-&)8k Z71E R cKFigure 3,
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Figure 2, Effects of CPC extracts on cell number counting of hFOB1, Cell numbers were counted by hemocy-
tometer after 2, 4 and 6 day incubation (Mean+S_D ). Vertical bars represent standard deviation of
four independent experiments,

Table 1, Effects of CPC extracts on cell number counting of hFOB1_ Cell numbers were counted by hemocy-
tometer after 2, 4 and 6 day incubation (Mean=S D).

control 1ug/ml 10ug/ml 100ug/ml 1mg/ml
2day 36.251+1.95 36441120 37.11%£1.18 36.56+0.52 36.19+1,14
4day 52.69+0.97 56.13+0.83* 59.14+0,50* 57.19£0.90*  55.69+1.43
Gday 79.561+1.39 85.751£2.63° 92.81£0.75* 89.00+£0.83*  87.25*+1.71*

* : Statistically significant difference compared to control group (p{0.05)
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Figure 3, Effects of CPC extracts on MTT analysis of hFOB1, MTT assay was performed after 2, 4 day and 6
day incubation (Mean+ S D)), Vertical bars represent standard deviation of four independent experi-
ments,

0.D. ; Optical density

815



Table 2. Effects of CPC extracts on of MTT analysis of hFOB1

control 1ug/ml 10ug/ml 100ug/mi 1mg/ml
2day 0,35%0.01 0.35%0,02 0.371+0.01 0.36%0.01 0.3410.02
4cay 0.67%+0.03 0,7210,02 0.76%=0.02 0,76+0.02 0.6910.01
6day 1.00%£0.01 1.04+0,06 1,24+0,08* 1.10+0.11 1.00£0.07

MTT assay was performed afier 2, 4 and 6 day incubation (Mean+S.D.).
* Statistically significant difference compared to control group (p40,05)
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Figure 4, Effects of CPC extracts on cell cycle progression of hFOB1, The cell cycle analysis was performed
in hFOB1 after treatment without (A) or with 10 w/mi (B), 1004 /ni (C) of CPC after 4 days incubation,
and without (D) with 10 /= (E), and 100w /m (F) of CPC after 6 days incubation,

A AN Elol FRAMETY AEFAE doeE d & FEEo] THE Mgl hFOBLE 49 3 6

F Ak T oFste] A EF7)E B8 At 49T, 6Y T
B FRAA dz2Td v3ly G1, S F7)dle &
2 NEFT2Y W3 QISla, G/MF7)7) S8k o)efdt A

B2 =g 2550] BEoy} hFOB1S A|EF7] 18]
g 2200] hFOB19] AEZE7] Wl njx)= & A= A& & 47 ASATHFigure 4),
gake wasly] 9k 10 pg/ml, 100 pg/mle] =
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Figure 5. Westem blot analysis for intracellular levels of cyclin E and cdk 2 in cultured hFOB1 Cervi Parvum
Comu extracts supplemented with for 4 days, Cell extract equivalent to 50 «; of total cellular protein
of hFOB1 was electrophoresed by 15% SDS-PAGE and transferred to a PVDF membrane, The intra-
cellular protein levels of cyclin E and cdk 2 in hFOB1 were probed with respective antibodies diluted
by 1 : 1000, After probing, the membrane was stained with 1xPonceau S stain for 10 min to reveal
the total cellular protein loaded per each lane, (1 : control, 2 : 100ug/m! , 3: 10ug /i),

—cyclinD

cak 4

—— i — G

Figure 6, Western blot analysis for intracellular levels of cyclin D and cdk 4, cdk 6 in cultured hFOB1_ Cervi
Parvum Comu extracts supplemented with for 4 days. Cell extract equivalent to 50 « of total cellu-
lar protein of hFOB1 was electrophoresed by 15% SDS-PAGE and transferred to a PVDF mem-
brane, The intracellular protein levels of cyclin D and cdk 4, cdk 6 in hFOB1 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, (1 : control, 2 :
100ug/mi , 3: 10ug/mt ),

3. cyclin E 2 cdk 2 2] & |4 o] Thill A o] wl&-L- oto}B 712} Western blot
analysisZ A3 3FFT, 10 gg/ml, 100 pg/mle] F%

cyclin E$} odk 2= AEF7] 3139 2lejA] G17] 2 58 FEES 49 T H3 cyclin ESF odk
o] F714 #ofsh=l 58453558 F9%§ hFOB1 2¢] ¥0] 100 pg/mle] Lo thatel] B)3]

818



o] 7HAEg o 10 pg/mle] FEoAE hz
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A7} cyclin D, cdk 4] EE FEdA ZEo] tiz
Tl v8) F7kehe A3 Bo cdk 69 B4

Ponceau S

100 sg/mle] FEoAM = tizTol vlte] o]
ZHAE ¥HE 10 pg/mle] FEoAE o2t v 3}
& wtdo] Z7}s]tHFigure 6). o]#3+ A= 10
pg/mle] 58 3F&80] hFOB19] HEF7| P&
ZR A7) 2] cyclin D} cdk 4, cdk 6 HE-S
SRS ZA o] FolFths g YeiFETh

5. p21WAFICPT n16 9l pRB2| &5

pRIVAFVCP L. cyelincdk B8 Al 0|5 &
] &5S AT 5 Atk 10 pg/ml, 100 pg/ml
9 FER HE FEES 4YT ST 47
p21WAFVCPIe] ke BE Fof|A] ol el vls) %
Ao Fashs A3 Bt p16d pRBY 2d
e 223 FARE FdE B JHFigure 7). ©]F
& Ag A X8558 hFOB19] A|EF7] A

« p21
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Figure 7. Western blot analysis for intracellular levels of p21, p16 and pRb in cultured hFOB1, Cervi Parvum
Cornu extracts supplemented with for 4 days, Cell extract equivalent to 50 4 of total cellular protein
of hFOB1 was electrophoresed by 15% SDS-PAGE and transferred to a PVDF membrane, The intra-
cellular protein levels of p21, p16 and pRb in hFOB1 were probed with respective antibodies diluted
by 1 : 1000, After probing, the membrane was stained with 1xPonceau S stain for 10 min to reveal
the total cellular protein loaded per each lane_(1 : control, 2 : 100ug/n! , 3: 10ug/n! ),
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o9} AR A& Al BE B 5Zul(Cervi
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Fof] FoJate] 39, sUTke] MEF7SHE st
A3, 3, 59T BFAA 5719 G2/M7e] AlZF7]
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(G1 - 8718, GIrte| &) MBdder} 9o,
A= A} B, T2l = A% D~GE -3 o] Qltt,
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2 cdk 69} AE3IL cdk activating kinaseZ} cdk?]
threonine& IAFBHAIAM cdk7} 848 HA =9,
cdk= pRBE QI4HEHA]A E3AISIAIZITE, Cyclin
Ex G1F719] @7)of wFa s e odk 29 sty
G173} s Mol 7|9l cdk 298] A7) itz géh=
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D, cdk 49} edk 6¢] BEE FI7IAZ o, p219] W
& HAaoAF e, p163t prbe] W= JTFE
FA] eskeh FARSE A2 XEduAlEe] JESF
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V. EE
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-Abstract-

Effects of Cervi Parvum Cormu on Cell Cycle
Regulation in Human Fetal Osteoblasts

Dae-Seung Yang', Hyun-A Kim!, Ha-Na Hyun', Hyung-Keun You?, Youn-Chul Kim?, Hyung-Shik Shin'

"Department of Periodontology, School of Dentistry,
*College of Pharmacy, Wonkwang University

Recently, many natural medicines, whose advantages are less side effects and possibility of long-term use,
have been studied for their capacity, their anti-bacterial and anti-inflammatory effects and regenerative potential
of periodontal tissues, Cervi Parvum Comu(CPC) have been traditionally used as an hale, growth, hematoge-
nous, anti-aging, back pain in Fastern medicine. The purpose of present study was to investigate the effects of
CPC extract on cell cycle progression and its molecular mechanism in human fetal osteoblasts, CPC extracts (10
#g/ml) increased cell proliferation in the human fetal osteoblasts as compared to non-supplemented control,
There was no significant change in the G1 and S phase, but a increase in the G2/M phase in 10 #g/ml and 100
#g/mi of CPC extracts group as compared to non-supplemented control, The protein expression of cyclin E,
cdk 2, cyclin D, cdk 4, and cdk 6 was higher than that of control group, The level of p21 was lower than that
of control, But that of pRb and p16 was not distinguished from control, These results indicate that the increase
of cell proliferation by CPC extracts may be due to the increased expression of cyclin E | cdk 2, cyclin D, cdk 4

and cdk 6, and the decreased expression of p21 in human fetal osteoblasts |

Key words : Cervi Parvum Comu(CPC), Human fetal osteoblasts, cell cycle
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