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& gF3 Aol F99 AA X
Agz3 e F4de& Fug XFd F
Aoz EA NYAY, ol NFEY A=
gL e IF HAHY FHio XNFAHY
8L dysts AT olzt A§o 2 A
AAE NF2AL AGFAINAG A=
v 24 $3 9ok 22y A F23 9 AR
e d7E, AEFHA AFAX7E A9 2
F}rcE 3B ARE Yot Hisia
ATEY, olF Ee MEe T A 2
FxAY 22H Alelg X & e TR
olzo g AHEr]. ol 4T AAe =
29 A9 AFAd MEe] FEE WasiL
gty xFzHe AL PPt XNFx
o] AL An HE, Fo} AE, XFUA
A, e AdG2F Af BAXE EH3E
TF3 A EEC 93 o] F) X 7] Wil ul¢-
B3t

A F 23 2] AAo)A X FAhH Eo] 27 0]
3ol A olfi, o] MEIL FEF AL
1A $49€ 2 1E2 2334E AZY 7
T 7 AEIAHL 7MARL glons, E
o Ee wHA LS Holn AN BYE
B F8d 71 AfHo|m®, =& 7|5E
ZEX %% wiotd A #AstE 71%E
Ztetn g Q7] gEelt. XFHQA A
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Aol dojur] fidiM e AFAde AT Al
71 =29 X)W ojFHojof s, FF
sojok 3, =AJHT 71TH HFH F
ZA717HE FAHT d&Hojol dith o|g}
FARE o2 ZAEe] AT ME 7 AN
QA AFAAES} dF3dtod o)F, F4,
& 5] ojopgt jio}.

A 4 Q7 oley ¥ AREE =
Asle 84, F A% AT ¢ EFE
g A7 FEEA FdHo] g, o]
3 AANAF AF2FY Afol TS
FE Y E3Q AREA, platelet derived gro-
wth factor(PDGF), transforming growth fac-
tor(TGF), fibroblast growth factor(FGF),
insulin-like growth factor(IGF), epidermal
growth factor(EGF)$} bone morphogenetic
protein(BMP) 5°] ith. 39 X {9 #A
g olgg dREL EFY, T4, st
AE9 A ade] 44E e I
gL 7HX I Y.

©]2 bone morphogenetic protein(BMP) <,
APAY A= 533 2 Y oE=
f¥9ct. BMPE+ BMP-1, BMP-2(BMP2A
my  BMP-3(osteogenin®), BMP-4(BMP-2B
), BMP-5, BMP-6(Vgr-1*") ® BMP-7(OP-
122 BEFE®, BMP-2014 BMP-77}
A FZHOE TGRS} #Ho] gloyms»a
, BMPHE #Zgsixe gerth 98 9

22)



BMP= 2 34 & A8 + e, TGF-pe=
HAs BRANEE AT 8 F FAHe
ASE F glong 7|53 E gE Aot
YamaguchiS® 2 XE 3 21471 Q1) YjoljA)
AArE 3 B o] BMPE 2o} A X0 3]
AREn o HAED, 1% BMP-2E F
714 9Adg Y3 5YHF gio] Jo}
AE 3 fEdcia Busgo, a3y
ol g JAAES AAGS o dgB
AR A AR A F A= AR 74
249 19 AE 71HL AR E BETY
3HA Fo} Uk

a2y AFAAE digh o]F @A
APAQ 8L FANEA AFHA FH
¥hE, AHAGAA g0 AESHA FAd)
allMe e AgEY 77} YAcprenns
M, Toriumi $7-& BMP7} 3t}F A& o)A
9 35 F7HINYE Ry, Ripamo-
nti $2& F AAAAN d& 7|2AL FFdte
BMP-3¢] &3] @3t AFllA, =Tl v]s
BMP-322 Ag8E ToA o B Ao
dojt g 2ok 3 Bower 52 X
FzZ29 A 3 BMP-32] avid] B
&7l A, DFDBA(demineralized freeze dried
bone allografts) £ bovine tendon-derived
matrix®} EFE osteogenine U7t Al F)
AFAER A TEHE FAsHA FAA
i 33

Yamaguchi 522 F oA £23 FolHE 2
%& o|&3l9 BMPY A3E BV 9§ 918
Agstged], o] AT JolAE A7 &
Aol J& AL BMPE 5F3t-& o alka-
line phosphatase(ALP) &4Jo] t] Eol@tn
Eago B dFdAME BMPo) ik 252l
HAEe] 2 84 T8 Hrshr) 948 ALP
B4€ A9

ALPE o] A3l E4AVEAN T 45
A3 sle A FaAdo] R Jo®, Krzy-
sztof 899 AT A4 oJslH T A 8L
'R AZAME ALP #Ae)
B 5Ho] gl MEdAME ALPEAo] &
O3 B, FALP 7 2 ¥4 58S A
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Ax g E4A2 fEsicte F3gc.
olgfd MEES AT AAE A= B A
T, AFZHY YN AT el Hz
e AFARAH X BMPE Fosige o
HES BAo] o= Fxg JPg VAT
gotrr, ALP 84¢ 53] BMP/l 35<ly)
ME gt o= I F 4 YL

AAeAE WA 2oz N

H b
o

I, 34 xjz 4

1. o X2

1D AFARAEY] Fu)

B A9 ARgE AFAY Axe 1y =
o2 IAG 2FAY A 3 TR o
ojZth EX)o) g X9 AR e g4
R AMIH o2 Yrig o), A g x|}
A2 7 1/39014 ZAE xFQA)z 28 40
% -<ejo} ¥ A (Fetal bovine serum, Gibco
Co., USA) & 20 % 343 A (Penicillin G, Stre-
ptomycin, Amphotericin B £%, Gibco Co.,
USA) € 7}§t o-MEM (Minimal Essential Me-
dium, Gibco Co., USA) 2. 33] A3 s},
AFRA 2H-& AHE F 60 mm AE wFL
vjF HAI(Nunc Co., USA)E &4 < Imm?
2 Adstgc. AEE 238 2087 37T,
5% CO. | 100% % ~](Bantex 1820 IR,
SHELL-LAB, USA) <A sl HAlo] nzA)
Fapo] HEE wjYA F, Z wigHA] 3
2062 10 % SEjlE A 1% FHAE £33
a-MEM$ 713813 @ HE 0] A48 grix
3¢ Ao g wigde n@stdtt. 3UT b
FF WFHANSY elgde AAstT HBSS
(Hank’s Balanced Salt Solution, Gibco Co.,
USA) 2 23] M33le] BEx] ge AIE
AASRG. RFE AEe EIes 93
HBSSE A|A% ¥ 0.25% Trypsin/EDTA(10
%, Gibco Co., USA)E wiUHAZ 2 miA
Wi 3B 94 BEg AgRez 241,200
rpme 2 1087 AT, 93F Ay
A A 8F3L HBSSE 713t A3 3§ & Vortex mi-
xerZ TYI}L AXE BFAE TE0] 60 mm



ik HAlol EFsIch wigde MEy F
g F2o] F¥3] Yebd W7A 2 £ 39
FHoz n@3IHUT. £ AdPAANE 43 WA
53] Al WFF AFARHAEE o83t

2) BMP 9] F#¥]

E&3A] 24A1200] AUA] &2 A (Juvenile
Bovine) ol AMA] FHg AHsle] FARE
Az EARY A3 ¢ 25E 7AF
o2 Fojd o, HIAETUHS A3t A4 =
SAANAY. FFadA FE AFRE HET9
AZ 7t2 1.5 mm ¢ E4E AE o] &3o
oF 2.4 Kgol 3 222 Zv3th. & 234
Aol golot & A g Y] 8] st AL
dry-ice® ol&3lgith. & % 600g T 8 L
¢] CH &9 (Choroform : methanol=1: 1)
2 oA 2403 BAF F FEEXE W
A7 YA gkg W7t F 2Eg dZAHG.
gxg el U &%) 0.6 N HCIZ 24413
=9l &35 (HL), 1227 A E¢ HCZ
ZolFut. 3 B F A FHRTE
1587k 33 o] AlH3sle pH 4 o]/de] HH,
AL (AR H4 0.1 mm) ol "ol E71E
7V5e ol AAE F T4 AFXAA. ©1FA
Zo) 9 23F 7)1 2 80gF 1.6 L 0.1 M Tris-
HC1+0.01 M EDTA+5mM MEM(N-ethy-
malemide) +5 mM Iodoacetic acid(pH 8) &
Ao Z 28C 2417+ 5 82 &te endogenous
proteaseZ AA A} & HE 2 71Ae
1.6 L9 guanidine £ (4M Gu-HCL, 0.1 M
Tris-HCl, 0.01M EDTA, pH 7, 5mM IAA,
2mM PMSF) 2.2 28CeA] 1247k F<t ol
4g 9% F%F&1 tAl M2 guanidine
godo g o)z &34tk ¥, oA FEAE
$14] 2233 (3,800 rpm, 4T 30%) FH L&
24 bag(Spectra/Por 3 Membrane, MWCO
3,500)°) H A7t FHFEE 60A1T T
=243, A9 AEE A 94 288y
(3,800 rpm, 4T 30%) A¥Ae wet Hd
e AAES F2d PAzsYcHPl BMP).
4719] P1-BMP 3g& 50mM Tris-HCL, 6M
Urea, 0.15M NaCl, pH 78 $%3] €7](de-
gassing) © £ 300 mof 2A1ZHE <t HA o2
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214 £a]314(3,800 rpm, 4C 30%) 4H4E
Heparin-Sepharose CL-6B(Pharmacia, Swe-
den)E 248 Z2otEa#lY columndl(In-
ternal diameter X Height : 50X12.5 mm, V+
270 m¢) 1.5 né/min ¢ £E2 loading Aot
Al29) loading®l ©lol 300mf] 50 mM Tris-
HCL, 6M Urea, 0.5 M NaCl, pH7 &2
gel affinity® reverse AlZch.

Heparin-Sepharose gel °l 3% ZA¥=HA
ge Z&de Wi, gelo] reverseHHA
WAL oF 200 m-g &, o] £ NEM
0.125 g& H71% b F4 2 A= P2-
BMP(osteogenin) & 43t “371¢] P2-BMP
€ Sephacryl S-200HRE T fractionation
&3 Zt fraction® T 4 2 A=x3Y
P3-BMPE 4tk ol¥4 €& BMPE 6M
UreaZ THAl 5o Ao A7) 98 552
10, 100, 300, 500, 700, 1000 ng/més] FEE
29 e

2, o7t Y

1) MTT assayS o83 AXe 4% 3
7t

AE AL 24 well plated] £33 23720}
A2 BMPE 10, 100, 300, 500, 700, 1000
ng/nf FEE 718t 2447k, 48A13L, 72A1%
T g AT

3ol AXx 848 27 A3 Agrdd &
g MTT(3-(4, 5-dimethylthiazol-2-yD) -2,
5-diphenyltetrazolium bromide : No. M2128,
Sigma Co., USA) 8- 50 u¢& Z wellol] ¥
3A1E B WiokE MTT €98 e,
DMSOE 50 pé# HE7lsted Formazan 2R3
£3 A F AX Hx AL A3 9%
well plate 322 &Z ). Plate & 2 EEF
ELISA analyser(Model ETY-96, Toyo instru-
ments Inc., Tokyo, Japan)dll plate & ¥-&
o2 630 nm E 71£22 570 nm A &%
=& F33N9Y. 4¥e 4 Zrid quE
Al en, of d¥uitt A 8-go] Eof
AR Fe HjFA L WRTOR 3] RE HY
A= g7 Zo] gy HELEE A&



ot

AE BY=(%)=HE welld] F35/ U=z
well 8] F3=X100

2) ALPS] 84 ol8% AX9 S4E j
7}

Z+Ee] ALP 848 H7) 93] vjts A
trypsin X3l 1 FE =33 Fo] 96
well-plate®l] 2+ well & 10,000712) AL &
H¥¥ ¥ 10% FBS7} #-78 20004 DMEM
BMPE 10, 100, 300, 500, 700, 1000 ng/mé
TEZ 718t 24A1%F, 48X, 72417 B9
HFtd. wgF vjgd-g wzlz PBSE
AH & & well B 1% triton X-100 50
ulE Fr1ale] 308 7HEA E50] Foz N
AEE &3 AlZ T, 318 AE ALP 84
3L wd Qe VAR AMgste ggEy
S A HE g 3087 vhe A F
ol FeEld HlEg uMAFs = EE o
£3tHh. ofd ¥k-g AHE-2] A4 density= 400
nmolA] gjoiZch A4 849 one unity 37C
vkl A 3087 714 1 mol F3A7)E
STHE i A go2 FHoggAY. 2
I+ U/mg protein® 2 FHH YT},

3) BAEH

Z Fx At ME gz hE wE

2 EE AEEAY HAEY EFFUXE
T3 o]E9] FTATH FoAde ddEa
4 (ANOVA)#} Duncan’s multiple range
test & ©]&3ty FA B3I
m Z o

1. BMPZ| B g} QIxf| X|3=QICh M|z o EHAdof]
OlXl= Het

AAFANAZ] L HAs7 Y8, 4
712 BMPE wjelA xFAhA Lo &
o5 A3 wig 194 =T vls] BMP 10
ng/moA A Hul 146.78+ 7.459] BAE BY
on, AL R Fo3 AEEA ) ZFo7t
VERETH(P<0.05).

ek 2d Aol dEF vls] Aggde
BMP 300 ng/molA] 148.15+4.789] B4-&
BoH, HAl AT B5A EASHoE
Fredol JA BH=7F F7HATHP<0.05).

T v g 3¢ A= HA] BMP 10 ng/mée)
FEAM thZTY o 145.72+ 3.519 &4
£ 2oy, AL EF EATHo R §94
Ae AELA 2 F71E BAHP<O.05)(Ta-
ble 1) (Fig. 1.

Table 1. Cellular activities of BMP on Periodontal Ligament Cells at Ist, 2nd and 3rd

day (% By MTT Assay)

Dose 100 300 500 700 1000
Control | 10 ng/mé
Day ng/mé ng/ml ng/mé ng/m! ng/m{
"100.00* | 14678+ | 138.87+ | 136.49% | 135.19+ | 139.86 + | 130.89+
Ist day
2.03 745 1 (1124 + {380 1t | 608 T |11.54 T | 3.15
ond d 100.00% | 139.54+ | 137.72+ | 148.15+ | 142.79+ | 139.54 + | 140.15+
nd da
Y | 380 1808 t 1207 1 |478 |58 1 | 808 1 | 261 1
3rd d 100.00% | 14572+ | 132.86 L | 12844+ | 130.99% | 12487+ | 124.03 +
rd da
Yol 547 3511 485 1 777 1 | 426 T 1113 1| 654 1
"Mean+S.D

1 : Statistically different
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from control group (P<0.05)
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Fig.1 Cellular activities of BMP application on periodontal Ligament
Cells at 1st, 2nd and 3rd day (% by MTT assay)

2. BMPY} HHRix] X|F=QICHA|ZES| ALP
Mo DjXl= &

271559 BMPE H %A AFANAE
o 7FS o wig 1¢9TolMe ALPEAES
g &F 3.50+ 0.58] B3] 1000 ng/mél|A]
Ho) 6.25+ 0.509] FAEE BHHHNZT
178.57%< &4). g1 100, 300 ng/méo]
ANE zHzt 5,25+ 0.50, 5.00+0.822] FA T
Ao g o4 e B4 T7HE QA
zF2 150.00, 142.86 %)(P<0.05).

vl 2dA o= ETo] 3.25+0.509] &
3-8 293, BMP 1000 ng/meoll X Hoj 7.25
+2.21 (2T 223.08%) B4571E B

Atk = 500, 700 ng/mée] FEANME 2
7.00+ 2.58, 7.00+ 2.58(Z2 9] 215.
39%) 9 EAHCE FA Je R F
7+ B3t (P<0.05).

ujk 3LA = =Tl 2.75+£0.969] &
3€& 293, BMP 1000ng/mée] F=olA o
Z7eo Hdl 8.75+ 2.06(H=T9Y 318.19%)
9 84 F/He JEY. 183 500, 700
ng/mé e} =AM 247} 6.25+ 1. 71, 6.00+ 1.
41(N=FY Zzh 227.27, 218.43%)9 EA
gHoz fo3 A9 F7HE BHHP<O.
05)(Table 2)(Fig. 2, 3).

Table 2. ALP activities of BMP on Periodontal Ligament Cells at Ist, 2nd and 3rd

day (U/mg protein)

D

D % Control | 10 ng/m¢ | 100 ng/m¢ | 300 ng/m¢ | 500 ng/m¢ 700 ng/m¢ | 1000 ng/m{
ay
g *3504-0.58|4.00+ 0.82| 525+ 0.50 5.00+0.82 | 42510.50 | 4.25+0.50 | 625+0.50
stday | 10000) | (11429) [(15000) t|(142.86) T| (121.43) | (12143) (178.57) §
o gy | 3255050 400082 4504058 | 4.00+1.41 | 7.0042.58 | 7.00+2.58 | 725+2.21
nd day | 10000y | (12308) | (13865) | (123.08) |(21539) t[(21539) T|(22308) t
i gy | 2757096 (500082 475+ 171 400+ 082 |625+1.71 | 6,00+ 1.41 | 8.75+2.06
d day | 0000) | (18182) | (17273) | (145.46) |(22727) T|21843) T (318.19) 1

"Mean+S.D (% Compared with control group)
t: Statistically different from control group (P<0.05)
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9 @control
8 810 ng/ml
7 8100 ng/m}
- B 300 ng/ml
'5 6 m 500 ng/ml
g % m 700 ng/ml
Eo 44 & 1000ng/ml
s
2
|
0 3rd day
Fig 2. ALP activities of BMP application on periodontal Ligament
Cells at 1st, 2nd and 3rd day
350 ——control
-a- 10 ng/ml
300 -4~ 100 ng/ml
~«- 300 ng/ml
250 ~«o- 500 ng/ml
o 700 ng/ml
200 -~ - 1000ng/ml
(%)
150
100
S0
0 UV SRS SRS . -l
Ist day ind day 3rd day
Fig 3. ALP activities of BMP application on periodontal Ligament
Cells at 1st, 2nd and 3rd day (% by control group)
V., 5% ¥ 1% Fgol ThEA vebd, AedAzHN

AFA 2] B N4 AFEA dotde
Yysta Aol oBE AW LAYH
pasiel 448 AF24E Adsked Uk
g A4HPolE IFEA AA, A%
A oFs 24, A A% B4,
A4 Webds Be) ¥4, ZUA 449 AW
2250 a78. 28U 9524 AAF
Ao oFae MESY Aol wet A
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FAlE AEE Xold ARFE F3 AFA
2313, XSFFE o8 ¥E*, Nyman
Fewe AFEAdA fHE Axe ojgd
2o AAueld g P YA it
Egozn AR /et stgve B
23Rk ol#g Hog u|Fo] Bol XF<
WAEE XeZdAzIMEdE de A
FEo] A& HEEC] FAH J& Aoz A
Zrett. Gould®*, McCulloch®” ¥ Davidson



I McCulloch®? & X|FAdl 23] & F
Hol v23tE ATFAEE BEE F Yo
B39, Aukhi $9& XFAdiidl e
AFAEe Rote] Fol g Yool E o} e
AAsEe] e AER 33 AL,
McCulloch$* 2 [*H-thymidine] & ©]-&& =}
7 AR AEeA XFddivel EAde
ZEA XS} WoolAXe] HTFHEFT FHojx
¥ FWAAA Felste AFRAAUHE o]
FHty BuEec) o) 2L ITFERE
vt oz B AYdMe 3—-53] A
AFAPHEE o] &3t Aol 9 A
A3 A F22 9 AL FAAI B E A REA
AZJNAE AHE T ATF AT Eo| EFH AT,

Rutherford5°& #2223 FAE osteo-
genic proteind bone collagen matrix$} &3
3ty 3ulE]e] HdgoldA & fx AHNE ¥
Bl E, 35U AR EE F4ET Aok
Bafch, Reddi B9 AZ3 BMP-27t
DA AN SotHERSY BIE A3,
A ZF BMP-29 2}3] =¥ ectopic bone for-
mation o)A FolHE F3Fo AFHA
o] dojdtie A& RuFth, EF ReddiVo}
Nyman*’, Gottlow* = demineralized bone
matrixdl] bone inducing factor7} 3-8 714
uj o] o8] Z{WollAl ectopic bone forma-
tione] Yojdctx FFsHct. AAY A
< Fxdde 977 Bud v, 434y
vjokE Al¥d i3 BMPe 97 E2 g%
t}. Yamaguchi$®& 259 ATdA Fr
E3lE FolFoMET E3E ZohA E
A ALP E4o] woi Rustgoh. o 4+
oA, BMPx 1ufollA &40l lda stde
g, o]AL AMXo P& WA % k&
cytokineo|tt A3Axte] &-FH ) wj- =,
o]2jg @Al BMPY W ¥AwFo] ofY
2}, AGEAHQ BMPS A=Y BMPY A
olz 4dE Aotk dustd AILAHY
BMPRt} =3 BMP7l Z2 ectopic bone
formationg 47| 98 o 2L %ol 83}V
o Zo]th®, ¥ Hiraki®®< 15 A7
A, FoA Ba@ SolA X di&], 1x=

629

A€ BMP-2¢} BMP-39] #3E TGF-pot
v 23Tt o] A9 A3= BMP-2¢+ BMP-
39] E3§to] FGF9 EAjste] ZolA| X2 DNA
H8E K3 2A=313L, BMPse A3A7]
ANA dIoMHE HME H&E5E FEHGR
Hogl,

2 dFdAE Axe 84 Hpyes
ALP ZHEE ol8¥Y. ALPE Z+3 ¢
Ak @ddleE AAEA AP Ve &
24 AA ¥A4h, Robinson™-& #7]314tol A
FI104He ey e Aista Hast
How, Siffert’s A olH MEjALSY
Zg Q oo 23} K7 o]FY & 71A
FA4d F2 A BHudgd. =T
ALP+= FolA| X9 plasma membrane®*?, ca-
Icifying cartilage®] A¥$] matrix vesiclel
1FEEZE EAFYS. £ dFdNME BMPE
AEAH o2 vfFd XFAY A Eof T35
=dl, MTT 4 A3} A7 BF A =Tl
a4 e 84 37 B9(p<o.
05). °l¢} #Fe ZHie= B 4dYd AL
BMP7t AFRAAAE Aol EA4o] Qivhe=
AL Fsierh

ALPEAE o] 8% ZI= 1000 ng/mls] F
Zo| A ik 39 =279 Hh 318.19 %9
F7+8 BH 3 vl 713l #AIgle] 500 ng/mé
olde] TxoA R &H FUIE EF
AT ol 2t FAFe A EH oz BT
o] A3+ BMPE 397 AEd Afrt gz
ol H)3 ALPEAdo] 2vf A5, 6YA
48 Y 16¥9 B5E RAYE Ya-
maguchi$® <] 279 dA3c}, EF Vukice-
vicE™' 2] BMP-37} 9] ZolA A [*H-Th-
ymidine] & incorporation® ALP 848 53
A Bug Adelx dX3H, Fo &
3ld EolA ZA MR ESLE ZopA E A
ALP &4o°] 91 B33 Akira 57 AT
279 = gXF,

B dFZAZNAME YEERe], BMP7}
FAAH X ALPEA ] vl FTo] HY
Fch oAM= AFHAR FfsHAl &
7V ALP 848 Jehd7] #3i4 BMPE 1



plol dostn, oA Al FIFE 17
A% A& cytokineo|tt AR BFEG
g 24, ofd FAE FA LY BMPs
AzF BMPS] zto] wEelnt.

Yoz AFE F EIE AV A 2
8% JAedHd BMP ¢ Ax=F BMP Al
ol9] FA AolE AFst7] AT A+ B
a3, I3 AFz39] A& ¥ BMP
HEY v=, AYE 244 £ o8 AR
AAERS] 4528, FFod, &9, A
Ag3 g =PdAe A T& YotRe
Hgo g ojFojFop & Aoz Azed

v.Z E

gz QYA A9 diide] HI
RE AFARH X BMPE Fo5t92 o
AES FAo] ol Hxg FTFE WeAE
otrm, ALP 48 F3] BMP7} A5
AZef] HLsle ol= Ax FFPA FHE 7}
AeXE F71g Bxog AlgF B Q7oA
e e HES A9th

1. MTT £40l) 23 AFAhAlxe &g
v oF 24 A 300 ng/mee) F=olA 1 148.
15+ 4.789] folj Axe 84 Z71E U
el on, ulek 717k Aagle] A T BF
=gl vl o AXEAHY FUHE
HERY SH(P<0.05).

2. ALP X0 234, g 194 =T
B}3] 100, 300, 700, 1000 ng/me] FE
A FoHUE ALPEA 718 JEl
i, ¥ 24 A <} 3Y A ol = 500, 700, 1000
ng/mée] ILyEoA tFETtel Bl gt
ALP®49] Z712 BYH(P<0.05).

3. ol3¥ 2 ATAHE ulge g, BMP7H
vl okl A A FQAhA Tl MEEAo] gtk
£ AT BMP/} XFQAojAEe] &3}
500 ng/mée] TLETAAN F A FHL
AP AE EF AN
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— Abstract—

EFFECTS OF BONE MORPHOGENETIC PROTEIN(BMP) ON HUMAN
PERIODONTAL LIGAMENT CELLS IN VITRO

Seong-Jin Lee, Hyung-Jin Yoon, Hyung-Keun You, Hyung-Shik Shin
Department of Periodontology, College of Dentistry, Wonkwang University

Periodontitis is characterized by gingival inflammation and results in periodontal pocket
formation with loss of the supporting alveolar bone and connective tissue around the teeth.
Therapeutic modalities should therefore aim not only at eliminating the gingival inflamma-
tory process and preventing the progression of periodontal disease but also at re-establishing
and regenerating the periodontal tissue previously lost to the disease. To achieve periodontal
regeneration, progenitor cells must migrate to the denuded root surface, attach to it, prolife-
rate and mature into an organized and functional fibrous attachment apparatus. Likewise,
progenitor bone cells must also migrate, proliferate, and mature in conjunction with the
regenerating periodontal ligament. Significant advances have been made during the last
decade in understanding the factors controlling the migration, attachment and proliferation
of cells. A group of naturally occuring molecules known as polypeptide growth factors in
conjunction with certain matrix proteins are key regulators of these biological events. Of
these, the fibroblast growth factor(FGF), platelet-derived growth factor(PDGF), insulin
like growth factor(IGFs), trdnsforming growth factor (TGFs), epidermal growth factor(EGF)
and bone morphogenetic growth factor(BMPs) apper to have an important role in periodon-
tal wound healing.

The purpose of this study was to determine the effects of BMP on periodontal ligament
cells. Human periodontal ligament cells were cultured from extracted tooth for non-periodo-
ntal reason. Cultured periodontal ligament cells were treated with BMP. Cellular activities
were determined by MTT(3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide)
assay and ALP(alkaline phosphatase) activity.

The results were as follows ;

Regardless of cultured time, cellular activities were stimulated by BMP. Also, BMP greatly
increased alkaline phosphatase(ALP) in periodontal ligament cells. These results suggest
that BMP not only have no cytotoxic effect on periodontal ligament cells, but also have
osteogenic stimulatory effect on periodontal ligament cells.
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