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H Al3of| A% MIF(Musculoskeletal Transplant
Foundation)+= AESHE] DFDBAR Z&% 9 27
= S| obElolich, ahe AE e A
o] tiel w=To] ofA7A] Al il
3 Azsiolt Boite] Aol et S}
e ER oo]] MTFS] A aVE A dolA
ASolaAt AAJsiRich
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Il e M= A W
1. 23 N=

(1) MIEHAY

2717 DUlg wET WAL 4 Qe HolRe
M|3EZE(MFOBL 1,19 ; American Type Culture
Collection, Manassas, VA)E 10% fetal bovine
serum (FBS, Gibco BRL, GibcoBRL, Grand is—
land, NY, USA)T} 0.03mg/mf®] 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) 8m¢o] ©71 100mm HRFEAlS] AHAANEZ
5x105¢cell/wellE B35l 0]8 3409 &%
9 100% SEZANA 95%2] 57|19} 5% CO2E A
4 garstual vioslelct, el AEt St
o] Qold w7 29 o mekleLon]
Al RS 1:39) HlE= AlYslTt & AR oA
= 4~6 Al v AlEES ARSI

(2) MIFS| |

MTF(Musculoskeletal Transplant Foundation)
£ 0.5g= ool LN2 gasE ol-§5fo] 8= &
gt & img/m, 100ug/ml, 10ug/ml, 1ug/ml, 100ng/
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ml, 10ng/mf, Ing/mfE TH5o] ARESIIC)H

2. A7 A

D Mz 3N 5y

Bl S T R IR o i o I 2=
0.25% trypsin/EDTAR &2js Wilch o] Alxs
2 vjofolo g2 HEFA]F]|L 6-well plateo] 2Xx104
el M7} SIS BRaIE 244k 7ol o)
FHE AL Aol 1mg/ml, 100ug/me, 10
ug/ml, lug/m¢, 100ng/mf, 10ng/mf, Ing/m¢2] MTF
2 AR Bt 10-Tve] dex-
amethasones YW3ITh Z}Z+ 3, 5 &2 34 CollA]
Wt 7, BFARIE olgslel AES] 48 A
AT, AEE 7k el 33 wjeRs Al

o}

(2 Iy QINENIRA Y By
hFOB1.19S 6—well plateo] 1x105cell/well©]
Hes 9t 1% FBS7E 7F "
DMEM/F-12 1:1 MixtureoA] ©& @A=(mono
layer)o] SAE w7l 347, 100% SE, 5% CO2
371 &5 wi7IolA aiFsksich @ wASol
F4E & HiXE AlASKL DMEM/F-12 1:1
Mixture ©.& 23] AJ & 10% FBS, G-418 3}A)
A, 50ug/m¢ ascorbic acid, 10mM sodium g
—glycerophosphate’} A7}E DMEM/F-12 1:1
Mixtureo]] 249 thEwtoll= ok A2 §lo] #5=5}
dom 4 fRols 107 M dex-
amethasones 718191, AT 1mg/ml, 100ug
/ml, 10ug/ml, lug/ml, 100ng/ml, 10ng/mf, 1ng/m¢
FES MIFE 7ste] 252t & 57k 51 o
segsiict,

A7 HieFAZTo] A 2 viAIE AASKAL tryp-
sin-EDTAR M|ZE EeA7]1, 1,500rpmollA] 6
1 AEEEeln ASsde AlASL 0.2me9]
i SRTE Al 239 E4712 Agst
t} ZF AP FER 0, 1m¢o]] 0.1 M glycine NaOH

AL

buffer (pH 10.4) 0.2m¢, 15 mM2] p—nitrophenyl
phosphate (pNPP ; Sigma, USA) 0.1m(, 0.1%
triton X—100/saline 0,1mfe} B+ 575 0.1md
£ & E8slo], o] ¥hgEE 37°CelA 301t vt
319tk 0.1 N NaOHE 0.6ml H7Igko2 ol
W= SAXZE. p—NPP| 7F=Eall= 410nm 2}
42| ELISA readerolX] Fd&=2] Ajo|=2 vehis,
p—nitrophenol (p—NP ; Sigma, USA)S 7|54k
2 o|lgqitt iz == BCA protein assay
reagent (Pierce, USA)S AREslo] 4310, bo-
vine serum albuming ¥EO & 3}l ALP &4
= nM/min/mg of protein® = UERSICE uff 4
it ALP SRS SAtETol ot e

AEsiglon], Z7ke] Age 33 vk Alasiel,

6—well HjoF Aol 1x1057]9) AH|27} E07=
& B9t & 27 A FEE 2597 vkl
A7 F7183E F=sh7] flsl 2394 B
o, 4mM/L NaHPO4E Z7IellA  wloksol o
Alizarin red—sulfate (AR—S, Sigma) G4} HHS
AMgsigict 25%l0] B F XS Sk, PRSE
A|A319T) Ice—cold 70% ethanolZ S A|7F E<0t
4co\q 1Ak ethanolE AASE T 40mM/L
AR-S (pH 4.2)2 A2ofA 1053 Mt
AR-S 8HE AASIL Eit FHGE 2AAHA 3
slof AH AFsigic), AE RS S9tew ]
o TS QJ5ke] digital color camera (Nikon
F995, Nicon Corporation, Japan)= &4 & o|&
Aoz vlwsly] 9Jsie] 10mM/L  sodium
phosphate (pH 7.0)9] 10%(w/v) cetylpyridinium
chlorideZ} =olQl= 8HS o] 83 HMFEE =
o] AR-S9] HEE 562nmo] SLwollA 2]9e

AR-S standard curver 7-2 SNS ALE51T)

4) SH=EN
EAEY 90142 SPSS 10,0 Version Z& 1
& ARgSte] Bt EE0AE kL o5 F
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‘.]
of AP FASIEOD, AR 2
sick. (p0.05)

AsH] oS AREAREAH(ANOVA)S o83t
%

2 Tukey'H2 AME-
n. o+ 941

1 NEZAN 5y

hFOBI, 19| thgt MTF 1mg/ml, 100ug/ml, 10ug/

m¢, lug/md, 100ng/ml, 10ng/ml, Ing/m¢-S vHeFHo|

AT 3, 5L wfepste] Molls MERE th

b vl =il
o Hlsf P
© AlEe S7PF sldlen, e AdTeld 54
thztol Hlsl o3t 2lolE HolA| itk 5U%t
oyt Aol =

gk ofjel ZE Aol BARHCR Solg
4 37FE HeEhdth 53] 100ng/me2} 10ng/meof]
A §refat 2718 dehigick, el 2H e 7
oz = ARl wE fogt WHabh gldl
(Table 1, Figure, 1),

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

Cc- c+ 1mg/ml 100zg/ml

10pg/ml 1ueg/ml

100ng/ml 10ng/ml 1ng/ml

3day | 6.27+0.16  7.03+0.21* 6.6+0.19 6.8210,25

5day | 12.77+0,18 14.73+0.18* 13,73+0,01*

6.910.11

6,9+0.19 6.97+0.16  6.92+0.06  6,83+0,31

13,8+0,22% 13.93+0.22% 13,98+0,08* 14.03+0.20* 13.9840.16* 13.9+0.23*

*Statistically significant compared to the negative control(p<0.05).

C—(negative control): added distilled water

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

16 r *
h14 | *® K * I:I C_
7] . C+
g12 -
= O 1me
;10 i O 10040
8 8 - * B 10ug
6 L D 1«49
B 100ng
4
O 10ng
2 - B 1ng
0 LB
HIE HIE
days

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
* @ Statistically significant difference compared with the negative control (p<0.05).
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2. NIy QLMROIRA9| YT 7Y

MIF 1mg/ml, 100ug/mf, 10ug/ml, lug/m,
100ng/m¢, 10ng/mf, Ing/m¢Z hFOBI 199] Fois}
of, ZAFE Aol dofuk= FLlolle =42
Mol F=E F7HIZIE ALPY| S St
ZI= Table 29F 2t} ARAY} STzl H]
slo] Hduiztat ATl 100ng/mf, 10ng/mé,
Ing/meelA] SATH R [ojt S71E HAS

71 0]9)9] FEoA= Folgt RfolE Ho|x] A9t
(Table 2, Figure, 2)

3. ==,

MIF Ing/ng, 10ng/nt Wio} elolm|zmo] 5
of 7 MalstE AUe BAT A0 ST
HIWA] Pt eaat e ATl foRkt SV
B} (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.)

C= C+ 1mg/ml

100ug/ml 10ug/ml

1ug/me 100ng/m¢ 10ng/m¢ Ing/m¢

0.28+0.01 0.39+0.01* 0.30+0,01 0.3140.01

0.31+0.00

0,81+£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
0.4 r
0.35
0.3 r
0.25 -

0.2 r

nmole/30min/mg of protein

0.1

0.05

Figure 2. ALP Activity on MTF in hFOB 1.19.

img 100xg 10ug 1xg 100ng 10ng 1ng

Conc.

ALP activity was performed at 3 day after confluence.
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.D.)
negative control positive control 1 ng/ml 10 ng/ml
0.D 160.85+24,54 241.91+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

O.D : Optical Density

450
400 |
350 *
300 |
250 |

0.0

200
150
100

0 1

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

i

T18)an, AR-SE fME AM3jst A4S Sko s 3} Ing/mf, 10ng/ml XHejFolA Z71E 2449 2
HwsiS o, SR} Blaste] iz B3I}, (Photo 1)
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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(lug/ml, 10ug/m, 100
ug/ml, Img/mf) at 34°C with 5% CO2 in 100% humidity.

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