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g Zo] ARE-E AN o), 1| st 2] 23jof|A]
Hyatt} Butler'®7} AAZS Aol Agsigia
Uristll)« &2 BRAPIH WAHAY SR
Z(BMP)o] =gEo] ZAYo) oAERE o &
o] PNTE 2BAZR BIAA FRHL %
o % ok MTS, olF ol ATAES 3

F30] A7h2e] YABE o|&rRssta A7hzuc)
Lol Gsle] B W49 B2 ek
T S A% HAAE el L &
3o dasty A4 FFE oA Fof HYSHH

k8-S o7& 7MsAdo] k™ ol Aek A
Hel 7 B HEeHy 71—;—&""}0 A517] st
r—ray®l| =2A7|AY BF T2 A E skt
ol AL T3A SHE THAAZ 4 Qi o]

5 UK)317] Y3 Schallhom¥} Hyatt— Z3Z&]| Zgt
AAAKHL-A 3 AADE AL 5287d%s;
o o|AletS AjAsk HHE D=} Ax| 7t
2 de) Ahgsa ik

EZ 3 0|42 Mellonigo] <Ja] A& x)2x)a

of AMRE|S] 0 NadeS”2 ofg] TioRst S-Eo of
A4S olgd AT BHTAAZE o)o]

ZAZE o]AHT ¢ Te AT on
= Al Bk,

3l F 21255 S (decalcified freeze—dried
bone allograft)& At 4004 2]z} gqmrt'o]:
oA ZelAAEN AREEo] fton] o2 HEESS
Bolo] TUlg 2Ly, Axe LR, dEUE %—
Hel = é*‘z‘e iﬁﬁ%— Rt & A&FollA
Z A4S 958 ZWE Eu oskidh ey
Becker 5" DFDBA_—] AR Ao PEILA
FATL ol2g & glow ulepi] AAA FI o
Al sy Lo} WAt DFDBA®] #ijof df
3 olet AdutE At ves olfE AE3E
DFDBAZ} Al "R, FojAte] yols o] 2210

= 590 A

T} st AESHY RHES 77 ThRoleRe
AT} QI P Aol ol BAE=Y
zpoli= o]AlAo)| ule} Z-GErhuzle] ofo] HR3)
7] GAY, SRediizo] ERAISIE|RY| whEe
NEANE s Zlo] Teksic

H Al5o]| A=l MTF(Musculoskeletal Transplant
Foundation)~= AFZ3}E DFDBARZ &% 3! 4
= FEo] dptEojd), SRRk AEE B9 A
2P BAES g =20l ok A% EHo
AT Ao Foate] Alejol} wet EA%=7E
gex|nE oo MIFS] S ATE AT JoNA
AEIaA Akjslsict

Il. A4 M= A Y=
1. g7 M=

(1) NIIH

2771 TS HET B 4 Sl dorem
A|3ESHhFOB1 1,19 ; American Type Culture
Collection, Manassas, VA 10% fetal bovine
serum (FBS, Gibco BRL, GibcoBRL, Grand is—
land, NY, USA)Z} 0.03mg/m¢2] G—418 (Duchefa,
Netherlands)©| &7F=l  Dulbecuo's Modified
Eagle's Medium Nutrient Mixture F-12 HAM
(DMEM/F-12 1:1 Mixture, Sigma, St.Louis, MO,
USA) 8mfo] ©7! 100mm BleFAAle] ZHAA|E
5%105¢cell/wellS BHZ5190E o] 34709 &%
ol 100% SEZANA 95%2) 3712} 5% CO2E 7:"
& ZESA okl el ATt 38
e ﬂ%ﬁ}‘ﬁ-ﬂ%
A Bk 1:39] BlEE AFSIGit & AFA
= 4~6 A Hieke AZE ARSI

(2) MIFL| ZH|

M’I‘F(Musculoskeletal Transplant Foundation)
£ 0.5g2 Tl LN2 gasE o]8ste] B2
A3t 5 lmg/mﬂ, 100ug/m, 10ug/m, lug/mf, 100ng/
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mf, 10ng/mf, Ing/ml= THEo| AME315T}
2. A WH

(1) NZE 54 57y

AN LA =P D59 AZES
0.25% trypsin/EDTAZ E2] ek o] A5
2 Hjjojolo g2 HERR|Z|TL 6—well plateo] 2x104
Ne] Mazar) =g B8t 24417 Fof bf
e AAsE o= 1mg/md, 100ug/ml, 10
ug/mf, lug/mf, 100ng/mf, 10ng/mf, Ing/m¢e} MTF
S Pk, A4 diRTolEs 10-7TMQ] dex-
amethasoneS 2th ZkzF 3 5 ZoF 3470004
HRE &, @FAGTIE ol83sl MEo 5 A
ATt A= 2 TIgoA 39 uike AR
=

(2) Gy QINENEA &Y By

hFOBL, 1982 6—well plate®]] 1X105cell/well®]
HeE &%t ¥ 10% FBS7F 7 H
DMEM/F-12 1:1 Mixtureox] © WA=(mono
layer)o] A2 wi7ix] 347, 100% &%, 5% CO2
57| S wig7IolA wigksioict ©d RS0l
HAAE T gRE AASY DMEM/F-12 1:1
Mixture 22 23] AlH 3. 10% FBS, G-418 Y
A, 50ug/mf ascorbic acid, 10mM sodium A
—glycerophosphate7} 37}El DMEM/F-12 1:1
Mixtured] &4 tiEZol= o2 A lo] £55}
Fom, < YxRFos 10-7 MY dex-
amethasones A715IY, A¥TE Img/mf, 100ug
/mf, 10ug/ml, 1lug/mf, 100ng/mf, 10ng/mf, lng/ml
0] MIFS A7lele] ¥t F 3712 592 ©
el

Q7 wjFAIZe] Ad 3 vjRIE A AL, tryp-
sin—EDTAZ M|ZE EZA)7]|1L, 1,500rpmol|A] 6
2 ARSIt ASHE AASL 0.2mee]
TH SRFE AR 259 BA7IE et
Kok ZF AlAE HERY 0, 1m¢ol] 0.1 M glycine NaOH

jisA

buffer (pH 10.4) 0.2mf, 15 mM9| p—nitrophenyl
phosphate (pNPP ; Sigma, USA) 0.imf, 0.1%
triton X—100/saline 0. 1m¢Q} H%E S=E2 0. 1md
= & 23hsted, o] BkgES 37To|A 3024t vilF
&ttt 0.1 N NaOHE 0.6m¢ 7o =X of&
W8 SR, p-NPPS) Z1Eel 410m 3}
42| ELISA readerofA| 5-3%=9] 2lo|2 YER{H,
p—nitrophenol (p—NP ; Sigma, USA)S 7]54tS
2 o8git} thilAl =% BCA protein assay
reagent (Pierce, USA)S AMESlo] SASHH, bo-
vine serum albuming XFEOE 3G ALP 4
=+ nM/min/mg of protein® = YeRHUT) uf A
guict ALP BAEE AT digh WEes=E

AEstgon, Z2ke) UYL 33 W At

3 Tz =Y 5

6-well i FHAlol 1x1057]¢] AZ7} Eof7He
2 pEs 5 47 Ay SEe 257 kit
AlzZL)71d F71EsE =sl7] el 2394 ==
g, 4mM/L NaHPO4E 37IBiA  aieFsigon
Alizarin red—sulfate (AR-S, Sigma) G4 HHH-S-
st 25%l0] B 5 ujAE AR, PBESE
A2t Ice—cold 70% ethanol® 3t AJZF 4t
4CoA AT ethanolS AAZT ¥ 40mM/L
AR-S (pH 4.2)= Al2ofA 1085 FAsigt
AR-S B4 AASKL BF E552 AT 3
Sl A AHskic, BN Rpe Setoz v
o ZESE] fJdte] digital color camera (Nikon
E995, Nicon Corporation, Japan)& &% & ol&
A=FHoz Hv|wdlZ] Y] 10mM/L  sodium
phosphate (pH 7.0)°]| 10%(w/v) cetylpyridinium
chloride”} HoRQl= S ol8dl GHUEHE =
o] AR-S9] F=E 562nme] FF=oA o

AR-S standard curver 72 2908 ARSI

4) SH=EN
ZAHA 72442 SPSS 10,0 Version L=
& AMgSle] Hdd BEAE ek, ofE §
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A & EAH(ANOVAIS o83}
o AR Zﬂ’%‘é‘}‘ﬁ Uﬂ, AT A2 TukeyHa AME-
5153t (p<0.05)

A4 9T
1. NZ34 53

hFOBI,199]] thidt MTF 1mg/mf, 100ug/mf, 10ug/
ml, lug/mf, 100ng/mf, 10ng/ml, Ing/m¢-Z vjoFH|

23+ ¥ 2431 3Y7E uiRdt A SR
2o vla] FdiRoATE Fefgt 2jolE e
= M2 37 glen, 2E é:.‘.%*imﬂﬂ 7
=2l B3] Felgh xlolE Holx| o
HjeFet -olle Sduizatel Bis] 4 EH-'?‘-L_ i
o ol BE AL FATE SR {3 A
24 2715 Yehgitl E3] 100ng/meet 10ng/mlo]
A felgt 371 vepigit), 18ja, ZF AR 7F
de = Aol wE [Fogk WHE {igich
(Table 1, Figure, 1),

A7RS- 8, 547t Hiekst Aol NS4S dix

Table 1. MTT assay on MTF in hFOB 1.19. (Mean+S.D.)

6.61+0,19

6,8310 31

3day | 6,27+016  7.03+0,21* 6.82+0.25 6.910.11 6.910.19 6.97+0.16  6,9210.06

5day | 12.774£0.18 14,73+0,18* 13,73+0,01* 13.8+0.,22* 13.93+0,22*¥ 13,98+0,08* 1403+0.20* 13.98+0.16* 13.9+0,23*

* Statistically significant compared to the negative control{p<0,05).
C—(negative control): added distilled water

CH(positive control): added 10-7 M dexamethasone
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Figure 1. MTT assay on MTF in hFOB 1.19.
MTT assay was performed after 3 and 5 day incubation.
Vertical bars represent standard deviation of each independent experiments.
C-(negative control): added distilled water
C+(positive control): added 10-7 M dexamethasone
= 1 Statistically significant difference compared with the negative control (p<0.05).
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2. Ay 2ANRNRLO| |INE HJY 7 o]e]o] FEAA = FE3t XjolE HolA] )Tt
(Table 2, Figure, 2)
MTF 1mg/mf, 100ug/ml, 10ug/mf, lug/mi,

100ng/mf, 10ng/mf, Ing/m¢-& hFOBL 190] Eois} 3. Yaan,
of, TAFAT ARYo] Yol Rojolx i
Mol TE ZTINFI= ALPY) FHA3S A% MTF ing/mf, 10ng/méZ Wio} EfolZmA)|To) &

ZI= Table 29 2t} AFAI ATz v ot § AM3)3ly AAS TS A9 AR}
olo] PR AEFe] 100ng/md, 10ng/md, Bl ZA] IR ET BE AL fost 3718
Ing/mof|X] BACIECE [FoJgt $71E HFom, Bk (p<0.05) (Table 3, Figure 3 )

Table 2. ALP activity on MTF in hFOB 1.19.
(nmole/30min/mg of protein) (Mean+S.D.)

0.2840,01 0,39+0,01* 0,30+0,01 0,31+0.01 0,31£0.00 0.31+£0.01 0.32%+0,01* 0.34+0,01* 0.34+0,01*

*Statistically significant compared to the negative control(p<0,05).
C—(negative control): added distilled water
C+(positive control): added 10—7 M dexamethasone

0.45 ¢
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0.3 |
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img 100z2g 10zg 1ug 100ng 10ng 1ng
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Figure 2. ALP Activity on MTF in hFOB 1.19.
ALP activity was performed at 3 day after confiuence.
Vertical bars represent standard deviation of each independent experiments.
C—-(negative control): added distilled water
C+(positive control): added 10-7 M dexamethasone
* . Statistically significant difference compared with the negative control (p<0.05).
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Table 3. Calcium accumulation assay of hFOB1.19 exposed to MTF
(Mean+S.0.)

ST

O,D 160,85124 54 241,91+15 41* 194,84 +19,23* 206.58+16,38*

* Statistically significant compared to the negative control(p<0,05).
C—(negative control): added distilled water

C+(positive control): added 10—7 M dexamethasone

0O.D : Optical Density

450
400

300
300 r
250

0.D

200 r
150
100

c- c+ 1ng 10ng
Conc.

Figure 3. Calcium accumulation assay of hFOB1 treated with MTF.
Vertical bars represent standard deviation of each independent experiments.
(C— : negative control, C+ : Positive control, O.D: Optical Density * : p<0.05)

Photo 1. AR-S staining of cultured hFoB1.19 with MTF. The mineralized matrix was stained
with AR-R for calcium accumulation

2|31 AR-SE GAIE A313E A48 8otod ¥ Ing/m¢, 10ng/md Aol £S7kd 239 =5
B|wataS o, ARy} Hlwste] AR Beltt (Photo 1)
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|2 Qs ZolAme) A 58S STRPPIA |
. 0] BMP= @4 B oR 9] 7H)
22| M3Eo] BelE fEste] AL 34 o
NWNe &S FAICS 3P JoHZAY &
T oohiet TE PSR e BIRSANELC)
ZTAERS HI5 Rl 4AlgEa} wepds]
FdE SR8 EN S22l Tofsl= Ao
AR ot Az B3l rhBMP-27}
|23t THaMEEo] 2BAE2 BESEA sk Aol

AEAAL, 7H9] slekgol PAgE ZALE Xaat
7oA thBMP-27} -7} lRbHE-9}e] rjago] &
W ARATE 7RI glgo] B Qi €3
FEAZZY) A AM&L Libins o) oJ8) A&
o2 ARgofA AAREYT, Pearsons™, Mellonig

u)

!

=}

e

50| %F ALYl BT AARTE A4S
o £ YNEHE

Quintero’s™ > QIZHe] ol ST AAZTE
o|AlRt & 67| 2A EFEEE BT

50| 2.4mm2} 7%}

st AtolME FE=e] A Bt QilAagriar
H0slgr} Schwartz5 02 AQHoa s
3. Q)= DFDBAQ] BMPSo| zAleslnlct w35} 7t
2 zALolete AEut THE7] wiifo]] AR
2 fEske o] Zojrt 9ler, o|= DFDBAS]
Zlo| Haf ti2rhy o] xjo|7} ¢1g 9 2ol 2
ot Zlojgkal Bl it} o)A 1996 Aol A=
6700 RALFO] DFDBAS ARSI APZ &4
& A=, 2] Aol FAEE AL
gston], ¥ 2X289| DFDBAL M3 AVFE-S
AR TGS Bashrk

E Ao A3 g3 AARTES MIF 2212
o Az o] JAARE Ffjw= ASE MIF
+ g2 28N9ke] FolxAesoR olylsh
Shathy|, 2o AQ] vlgE] ZAAPCR ]
Z2 = PCRAAKPolymerase Chain Reaction Test)

ol-g3slo] HIVAQOIRE Tddl & BEUY, C

74, Mis5s 7Rt Agd 2] ddoR

=

{%} ™

= AR A9EA] 2 7ISAE ddeR &5
A

=

Fot E3lsarzae ARt A AN

MTF 22230 2381252 250-850

micro?| ¥AZE FUE HolmREA|Ee]| 4851
HHZ ATsie] AMSIGIH,

M|Z9] FA1E TR UM 5YT ST

of Hlgl R AEstollA] SATHH LR Fofdh Alx

T F7He UEHL AlESA Tk AR F



AAlolA ofF] S5 AT & v RS UE
HERZ ol= & P49 7] =33 & 0= A}
=2E=3ch

Azdel WIS Wi hesas
(alkaline phosphatase, ALP) 40| =& A&7}
77| &(mineral)o] 2, 13 mYdo] FAERI
#7171 (organic matrix)& FHFTo| FHL 4
HollM @Ak Aoz 89Kt 4 Uk ® ALP:
w7 AL o 2HZS TleRaste] 433kt o] R
Az BYolM =22 og Qoo =g 57}
AN7l= G424, AlE2]7139 calcium phosphate
£ A AB3E fesle 7S At &
A 9t

E A$olAl MFT 100ng/mf, 10ng/mf, Ing/mé¢Z
Fofgt Ao SAE R [o3t S B
Fom olgA F/IE ALP S AlEL7|EY
calcium phosphateE Z2AA T P42 TS
gdozH M3plE fEsle] 25 Ao B3je} 4
<ol 8% e T Ao AWZE}

2 AqolM = FES I T AeSH Aes
dopl7) #ste] AR-S FAHE AMBSIGET,
MTF Ing/mf, 10ng/mé= Foigt woflA A2)st 24
= AGS 23 FefstA 71N e Ste s S
7He A3jst 2ES B2 S = STk o] A
AlZ0) Hefeks B4 24 & Al HARSIE
HAsle] M|EO] W WY, SHEY|, 3 Wl Z
o] 5= BT WuFoE F9 T BT & Yt
=3] AR-S HMHLE Lol BolstA wkS3siod
Zral Zhp7to)| reddish—orange complexS A
St oA AL e Zee o=t 7-835t
ot 2 A7E B MIFUL 2 AR WY F 2
EAZL] SFESE I T F3kE vlA= A
o2 A=A,

SAIE ESfdAlelA ndda ALP7}F 7] B
oA wasls, $7] Bkl 7PEA bone sia-
loprotein, osteopontin, osteocalcingo] BHEY
t}” bone sialoprotein= mineralization®] 7]A]
ol gt 3l= ALE YA 9L osteocalcin

X mineralization 27|gAoA crystal growth=
29l Jheg YR AOR oiANT
Osteopontin= 1 70| e} HHsbA 121 9
At crystal growth®] 2A7t ZAY &2 Z5F
Holzo] AE ofFl RA) HUUAR AT
Slck. oleigt whde] W XEEX Yo 2
24 PSAS b B A9 AE 2o B 4
ig Relch,

£ AHS Tl MTF7F A 2710 344
| ofate B Ao ldEAR 57 sl
A3kS F= bone sialoprotein, osteopontin, os—
teocalcin®} -2 QIA}Sof off$l HEriAel A7l ¥
[% Ao AlmE,

C

v.8 E

E A= AltEolE kA ZoljA MIF Musculos—
keltal Transplant Foundation)E A7}515S A-$
of Zgd52ol vl FIE FIvZ] H A=
AR, ALP, ZHERS Bl Theat 2

AnE 9k

olN

I

1, AlZe] $4 A=E F7RE 24 3YdolM=
Sol3t xjol= §I9T 5YToAE RE XY
oA SRl BBl Rt 52 ST

£ UERYQItKp0.05).

2, ALPO] ¥A4& =45 ZAF} MIF 100ng/mf,
10ng/ml, Ing/m¢E Foigt ATolA S
Zof "] [Fegt 2o FE EIY
(p<0.05),

3. AaEHe St vldle] Ing/md, 10ng/
m¢ A2jtolls FLJetA S7181HEHp0.05),
T12)3, AR-SE GME X33} AEE SQte
2 Hwge o, AU H|asho]
Ing/m¢, 10ng/m¢ A=A S71E 24 £&
Hait,
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—Abstract-

Effects of Musculoskeletal Transplant Foundation on
Bone Formation in Human Fetal Osteoblasts

Jae—young Park, Sung—Hee Pi, Hyung—Shik Shin’

Department of Periodontology, School of Dentistry, Wonkwang University

DFDBA(Decalcified freeze—dried bone allograft) is one of the allograft materials for periodontal
bone regeneration, DFDBA provides an osteoconductive surface and osteoinductive factors, Therefore,
DFDBA have been used successfully to regenerate the attachment apparatus during periodontal
treatment, But recent studies was reported that wide variations in commercial bone bank prepara-—
tions of DFDBA do exist, including the ability to induce new bone formation,

DFDBA was experimental materials that was recovered, processed, tested, shipped and invoiced
through Musculoskeletal Transplant Foundation, MTF(Musculoskeletal Transplant Foundation) is the
world largest, non—profit, AATB(American Association of Tissue Banks) accredited tissue bank,

The objective of this study was to determine the effects of serial dilutions of a DFDBA on human
fetal osteoblastic cell proliferation and their potential to form and mineralize bone nodules,

Human fetal osteoblastic cell line(hFOB 1.19) was cultured with DMEM and SSE(1ug/mf, 10ug/m¢, 100
ug/m¢, 1mg/mf) at 34°C with 5% CO2 in 100% humidity.

Cell proliferation was significantly increased at Img/mf, 100ug/mf, 10ug/mf, lug/mf, 100ng/mf, 10ng/
md, Ing/ml of DFDBA after 5 days incubation (p<0,05). Alkaline Phosphatase(ALP) level was sig—
nificantly increased in 100ng/ml, 10ng/mf, Ing/ml of DFDABA(p<0.05). A quantified calcium accumu—
lation was significantly increased at 1ng/mf, 10ng/mf of MTF(p<0.05).

These results indicated that DFDBA has an inductive effect on bone formation in vitro.

key words : osteoblast, allograft, regeneration
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