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1. WA X)FAUHE] wjF

wWxjo] x|l EE Matsuda 509 WP
of Fste] wHESATE Aof WA A 5Y HF
0.4% B-aminopropionitrile(Sigma Chemical
Co., U.S.A) F&ie AFAAT. AdEEol
pentobarbital sodium 30mg/kes E7F W) FAKS}

of PR $- Aot & 9= Al 1t IE et
Ak 27 1-29 - 2x|o) wje] dis Alrste] Al
Agk the 35mm BRIl 1= A 1%
antibiotic-antimycotic solution(Penicillin-Stre-
ptomycin, GibcoBRL, U.S.A.)e] 7K DMEM
HAE o]8sle] AlEE widsislon, 3 1A ow
Hijekets: gks Tt Aol Atk 5-7A

o] Z& ARgsisit

2. WEHA W BMP-79] 4&

Recombinant human bone morphogenetic
protein-7(rhBMP-7)-> Dr. Higgins(State Uni-
versity of New York, School of Medicine,
Buffalo) 27 AlgHeket. rhBMP-7-> <ol =
o] stock solution®2 FH|SIIaL HiX]ol] 28313
< o HF 5= 242} 10, 25, 50, 100ng/mee] =
T ilch ulES rthBMP-78 2483814 o8

i E
wg, AEEE o] thBMP-72 #4183
o= 3rt

3. AXZAHE HA}

Al 5-TAIHe] wiA 51 AlEE 0.25%
trypsin~fEDTA(GibcoBRL, U.S.A.) gHo=Z ]
gJalo] Fjak 5 welld 1 x 1070e] A5} 57
slo] 96 well platedl] & 5 wjeksisiet. A7t
oF 70%74=2] WAl == o 2% FBS7| &
gkl DMEM(GibcoBRL, U.S.A.) sieyelos wsh
gL sfds=e] rthBMP-75 7Islodrt. v 1
56} 39 Foll MTT rEE Aldakdet. 2t wellell
A ajFels AlAska AR 23] AR $
Non-Radioactive Cell Proliferation Assay kit
(Promega, U.S.A.)E °o]&3s}o] AZAR] AAH=
3-(4,5-dimethyl-thiazole-2-yl)-2,5-diphenyl
tetrazolium bromide &< 50utE F7}skar 4|7k
St wieFsIsith. ¥he-S AHIATI7] ffsle] of7)e)
20p02] 10% SDSE #7138k $- ELISA plate read-
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A 490nmellAe] THEE =AsIgt sy
rhBMP-7¢] gt A% H71= izl oigh
g A

A

A

4, @714 QA 23 54 EHE

G7d ot Bl g4 EAE AL Matsuda

502 Wil Esk] Aastatch W A <l

o
Ll
j=s)
o
O,
&
L
—
DO
g
=
wn
o
2
g .
ofl
—
X
e\
<o
o
@,

= v'i’*zrﬂ‘iiﬂr. 24’\]{} % 3H%} FE9] thMPJZ-%
Zg . HIAE AAS =
1% TritonX-10022 AEZE E3A7]aL g3k
A 0.4mM Tris HCL, 2mM MgCle, 4
mM p—nitrophenol phosphate”} 7%l <=8

B0t/ well& 71t § 3087+ WREAI7IaL, 150.49]
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5. 435} 249 ¥4 54
AM3)st A4 ol tigk rhBMP-7¢] F3s &
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o 1x10° 7H¢] A¥E7} w7 58 5 10% FBS,

Cell Viability after 24—hour exposure of BMP—7
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o] E% Aejalal 3yt vixE wEkshaA 14
Tk skt
Bk 149 Zof] MXEZ 4% formaldehydeol] 14
IAZE F 1% alizarin red S GAAE Yol 20
w1 WREAIA M3jst Ads AAeieint. ddE i
252 CCD camera(Sony, Japan)ollx] &ds}al
Optimas image-processing program(Media cy-
bernetics, Carlsbad, CA, U.S.A)< o]83}o] B
UE] ZdollA 3]st Ad Fate] WHAS ASSII:

FI % o

EAGH 24

2E 28 38 Agsigon] gl ol
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Figure 1. MTT assay for primary rat periodontal ligament cell viability with BMP—7(ng/ml). A: Cell viability

after 24 hour exposure with BMP-7. B: Cell viability after 72 hour exposure with BMP-7. * :
significant difference from the control group(p<0.01).
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Figure 2. Representive /n vifro mineralization data obtained from 14-day cultures of primary rat
periodontal ligament cells. +: indicates significant difference from the control(p<0.01).

39e) -2 331 UL, thBMP-7 5% 10~
100ng/méel| A= 320~415 UZ rthBMP-7 5% 50
ng/me} 100ng/méellA] thzztol] vlal] &4 A=

7} FeleHAl =7 vt Table 1, p<0.05).

HjoF 5 3 FASAEE RS 513 Ui,
rhBMP-7 5% 10~100ng/mell A= 575~865 U
2 RE oA ujek 3o Hjsle] &4 FAET}
Z7Fksleith. BMP-7 % 50~100ng/m7H4] iz
ool vjsl] &4 SYET) FrelshAl Al UERE
(p<0.05, Table 1).

3. M35 24 ¥4
A AFRA AIEE A3 2d FAE iAol

A vfjekslar vieF 1493} 2149 alizarin red S&=
AAsla M3)sl 24 g4 WHe AL 2

Table 1. Alkaline phosphatase activity(U/105 cells) of rat periodontal ligament cells treated

with BMP-7
Incubation periods
BMP(ng/me )
3 day 5 day
0 331 £ 98 513 + 60
10 320 = 38 575 * 43
25 365 + 31 628 + 53
50 415 + 55* 790 + 66"
100 413 * 64* 865 * 91*
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15%, BMP-7 10ng/mée 18.4%, 25ng/mé
24.3%, 50 ng/mé> 47.6%, 100 ng/mé2 62.7%
2 rh BMP-7 50ng/mé¥} 100ng/mé= FoIgtk ++
ol A tiztEet oF 3~4u] o A A58} Ado]
FAAEAHp<0.01, Figure 2).
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-7 %% 200ng/meel A= Tzl vjsl Al 24do]
frofetAl A4elirHp<0.01, Figure 1). BMP7}
Alze] 2] % ol mxf= JEks ket ofe] A
oM 2 AR Ak Aas Basisled,
Anusaksathien®} Giannovile® -2 BMP:= ¢1719]
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3, Taira %26)-4 A= 10 ng/ml = —4
BMP= ¥4 Bz} FlabAaEe] S22l Edell=
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V.4 &
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—Abstract-

Effect of BMP—7 on the rat periodontal ligament cell
Kyung-Hee Kim -+ Young—Jun Kim - Hyun-Ju Chung

Department of Periodontology, Dental Science Research Institute

Chonnam National University

Bone morphogenetic protein-7(BMP-7), a member of the transforming growth factor
superfamily, stimulates osteoblast differentiation and bone formation. There are lots of
evidences supporting a direct participation of periodontal ligament(PDL) cells on periodontal
tissue regeneration. The purpose of this study was to evaluate the effect of recombinant
human(rh) BMP-7 on primary rat PDL cells in vitro, with special focus on the ability of
bone formation. The PDL cells were cultured with rhBMP-7 at the concentration of 0, 10,
25, 50, 100 and 200ng/m¢ for MTT assay. We evaluated the alkaline phosphatase activity at
3 and 5 days of incubation and the ability to produce mineralized nodules of rat PDL cells at
14 days of cell culture in concentration of 0, 10, 25, 50 and 100ng/ml.

The cell activity was not reduced in cells treated with BMP-7 at 10~100ng/ml, whereas
the cell activity was reduced in the concentration of 200ng/m¢ than the control at day 1 and
3(p<0.01).

At 3 and 5 day, alkaline phosphatase activity was significantly increased in cells treated
with BMP-7 at 50ng/m¢{ and 100ng/ml(p<0.05). The area of mineralized bone nodule was
greater in cells treated with BMP-7 at 50 and 100 ng/m¢ than the control(p<0.01).

These results suggest that rhBMP-7 stimulate rat PDL cells to differentiate toward

osteoblast phenotype and secretion of the extracellular matrix of rat PDL cells.

Key words : rat periodontal ligament cells, BMP-7, alkaline phosphatase, mineralized nodule
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