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hFOB1 (human fetal osteoblasts) HEZFE 10%
fetal bovine serum (FBS, Gibco BRL, USA)¥} 0,03 mg
/ml 2] G-418 (DUCHEFA, Netherlands)e] d7}&
Dulbecco's Modified Eagle's Medium Nutrient
Mixture F-12 HAM ( DMEM/F-12 1:1 Mixture, Sigma,
USA) 2 mlo] B7] 6-well vl Aol 24 A E(5X
10* cell/wel)E EF3}HT} o]F 34 &= ¥
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100% FEZdd A 95%] F7]9} 3% COE Al
SEeHEA vl vkl A7) SR8 5
2lo] dojd w7}l 2-3U 7HA 0 = wastdoh

2, EO|ofAle] F=H|
YA ERE ofd FolA] WA F

YA E2] Bio-Oss® (Ostechealth Co., USA)E ARE-
a3t

= o)FE

3. 211N QIS B

hFOB1& 6-well plateol] 1x 105 cell/welio] HE==

=3 %, 10% FBS7} 47h8 DMEM/F-12 1:1
Mixtureo]| 4] - A Z(mono layer)o] &A1= a7}
2] 34T, 100% FE, 5% CO:z 37| EF v 7)ol A
v ekt olTt, Tl P Zo] B3 - uiA & A A S
31 DMEM/F-12 1:1 Mixture® 3 23] A3 & 10%
FBS, G-418 334, S0 ug/ml ascotbic acid, 10 mM
sodium fB-glycerophosphate”} 7} DMEM/F-12
1:1 Mixtured]) 34 W& ol Bio-Oss®E H7HA)7)
A @3 Bratglen, FA dxTds 107 M9
dexamethasone A7}sar, AFTL 100 ug/ml |
2 mg/ml, 5 mg/ml, 10 mg/ml, 20 mg/m5 =] Bio-
Oss® & F7tete] #5745 3‘3:1. S 22} vl 3k
v} AR ujEAREe] At F WA E A A,
trypsin-EDTAR. A EE F]A17]2L 1,500 rpmol A 6
B2 QAR AEeg AZET 0.2 mie)
B 2R5E Wil 285 B2 Al
Aok, ZF AIE kel 0.1 mi o) 0.1 M glycine NaOH
buffer (pH 10.4) 0.2 m!, 15 mM$&] p-nitropheny!
phosphate (pNPP ; Sigma, USA) 0.1 ml, 0.1% triton
X-100/saline 0.1 m &} BHEH S2F5- 01 B F &
sk, o] whe-B-S 37°C oA 3087 vikariTh
0.1 N NaOHE 0.6 ml A7} o 2M ojE uhe-& &
AANZRS. p-NPP] 7HpE8= 410 nm 33 ¢]
ELISA readerdl X F3%o] Aol 2 e}, p-
nitrophenol (p-NP ; Sigma, USA)-S 7|53 2.8 o)&-
ATk @A sk

O -
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BCA protein assay reagent



(Pierce, USA)E A-g3te] Z2A38t9 2, bovine
serum albuming standard 2 3}HaL, ALP A==
nM/min/mg of protein®. & YERJ ]},

4. Mineralization assay

G-well plated] MEE 1x105/well7} H=E HF
3 & AT 100 wy/nlFES] Bio-Oss® & 3
7}8F DMEM/F-12 1:1 Mixture 2 ml-& vfofl o 2 &}
i, &4 Hz TN E Bio-Oss®7} 57 e
DMEM/F-12 1:1 Mixture B&u] %l wjA| 2 o]-&
AL, ok Rl 107 M2 dexamethasones:
Arrsia 19 F2t vl ka4, extracellular matrix
mineralization f5317) $J3) 19Y wjokE]7] o] &
Aol 4 mM/L NaHPO:E 7} A uj okal ol o
Alizarin red-S(AR-S)PA-& Stanford 2] HPH-2 A}
£33k 19Y0] At ¥ WA E A AL, phos-
phate-buffered saline (PBS)Z A H3}H L}, Iee-cold

70 % ethanol® g+ AIZHESE 4T oA L3 1
ethanol& A A3 3 40 mM/L AR-S (pH 4.2)& A&
oA 108 FF FHEAT d8E RELS =YY
1] % ( Eclipse TE 300, Nikon, Japan )& AH&-&te] &
3 ¥ 590 2 v #EEe )

5. &M

Z}7ke) ¥ 59 Bio-Oss®Y] tz7d} AgT 7k
Aol & dobi7] $fsto} zkzke] AL BA % g,
bone nodule formation 34 one way ANOVAE
o]-g-3te] HAAAF o] AEAE FAHL
2 HAFsAH

n, Ha}
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Table 1, Alkaline Phosphatase Activity of hFOB1 treated with Bio-Oss® (nM/min/ng, Mean+S.D)

C- C+ 100ug

2mg 5mg 10mg 20mg

Bio-Oss® 022410012 0,402£0,007 0,294+0.014*

0,252+0,019  0,251+0,017

0,237%0.009 0.238+0,014

* ; Statistically significant compared to negative control (p ¢ 0,05 )

C- (negative control) ; added distlled water
C+ (positive control) ; added 107 M dexamethasone
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Figure 1, Alkaline Phosphatase Activity of hFOB1 treated with Bio-Oss®,
Vertical bars represent standard deviation of four independent experiments,
* : Statistically significant difference compared to negative control (p€0,05)
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Bio-Oss®7} hFOB12] ALPS] §H4de]| t]x]= 43
< B7ks17] 913t vl 45¢ hFOB19) 24 2Tt
o= Bio-Oss®E H71A)71A] 3 BEslgon, o
A gz 10'M2] dexamethasoned H7}519)
I, AEFL 100 p#g/ml, 2 mg/ml, 5 mg/ml, 10
mg/ml, 20 mg/ml ‘S 5.9] BioOss®E H7}she] B3
35 3 Fk A2 o ek 5 ALPe] S A5
A}, 34N SAYZET v]E] FFd=RFE, A
BT F 100 wg/miTo] FAGFHLZE 3t F7HE
B 9t} (Table 1, Figure 1),

2. Bio-Oss®0| C}j5t hFOB12] Bone nodule
formation

Bio-Oss®7} hFOB12] Bone nodule formation®]]
H A= FEE H71817] S5t vl gE<] hFOB19
L4 Y27 NE Bio-Oss®E 714714 &1 23
3o, <k gzl 10'M9] dexamethasone
< FA7FEHa, AETE 100 #g/misE2] Bio-Oss
©E F7iste] 53 F 199 vt g
BE2 =HdAv)Z( Eclipse TE 300, Nikon, Japan )
& At % & Soko g vjw #AZ F
4 dz2T7 43 vzl v]8te Bio-Oss® 100
pg/mito| A B B-& mineralized noduleo] VFERGE
CHFigure 2).
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Figure 2, Formation of calcification nodules in hFOB1



A (Osteoprogenitor cell)ol] &]3te] Fo] )= A
O 2 A7NE T FFoleA & 5 e Y
wa}o] 21 o u)E-3ld A xA o] FHAYMEE
2350} F AL F- 58 FH E(Osteoinduction)
71H0] 9lon, FHE(Osteoconduction)= 2720
2 FYAE Fla Aol w3k AN dao]
ZA97 3l KB X]2HCreeping substitution)ol] &
o] Q| 22 FYAE ke otk

oAl o] A A EE F YA ¢ Wk
Ao fx 5] glon &5 23 et I
344 2 BESHE BgAo] glojof 3t 7 &
olataL A 23l A Folofof 3=t o]H KE =
1L W& A ge 277 ET.

Fo|4 ABEE AV, FFE, olFE, $AIF]
AME Qo L F F o) AAle] BE 88 7]
ok dAR = A7HEL &8 (Osteogenesis), =
$-E(Osteoinduction), & %E(Osteoconduction) Al
7HA] 714 BFE o4ty AEE FAE} o]
H ez gasta, PN SRS =
gy glov, ATFr, S T dHol
gk FEFL A 8 5, 52 R €3
FAAzR L 2AE SR e AlzE
2 Z Y48L gle oA 8ot o= B
3k, FE3 S FHEE F ke AAA A7t
Fo] g Bl glov thE AH Y] 23 A
o2 93 A MY 7hsAol =de] Hat 3l
3, 5] Ay)Eel 3k AR wkEo] RuEI|E
Fops), GAFe] S vkt TR 7 R FH R
Aztele] FFEHLT glon, Yk o g ARREAY
AFE 2 e FAIE 2 calcium phosphate ceram-
ics(hydroxyapatite$} TCP), calcium carbonate, poly-
mer, bioactive glass ceramics §9] 9o} 22|84
ol AT A o]F FAEF o] A A= 7
st 23 x|} dojwtriar B e Arke,

olo) o]=Ql F oA EEA o]FF o4
ek 9-Fo] HrhE o] 431, o] o]FEE ol v
A3 Aol WY whg-g Ao 7|7 ghar FXH =T}
HE Aol B HIATP, YiY o|FZolAA =
Bio-Oss® 7} A3} of ol ARE-5] 3L Ql&vl] B714
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ol Frl Pa §lare, §71844 AAE H3te
H) WA Y2 2 E(300T) A 3H3HAQ] A& F-38t
g Fo 2 F2E FA%l RiuHL
o7 T3 o, YAkl 27, calcium/phospho-
rous H] &3} & 2)52e] Hrho Qloja = @3] ¥F
AzxZo|v} §H49 hydroxyapatited]] B8] Abghe]
A&7} vl fAFsha RalE Qe E3F Kinge &
8o thE B4 HjE] 27| EY4E et B
28ksie}, 8 Bio-Oss® o] 471 A4 Foa%
P FEFEE T AT AR 283
= Ao g Bt} Wetzel 59& beagle dogell Bio-
Oss®Z o] &3+ A¥A Fules T8 o] AA7t A
AEF AL 8= FAx EFojza 3k
Thaller 28.& E7] 5723 A Bio-Oss®7} F
o} A Held FNZE BHYE Bl 8%
o} Skoglund 52 AAHolA F 44709 5 vja €
AR} ZF9 oA FAAYE B3PI, Clergeau T3
& Bio-Oss®s} ZEpllS o8-8k Abghe] Sulde] A
AE A Fo g A F ge I HF 79
B oohet 5F 733 o) EAle € RE B
3AS-& Barslyt) Cohen $9Vd) o8 Algte)
FUlgelA 2.6mme] Fgole] F7t 69%2] SAAY
£, 1991 Brion& #F ¥°] 3.1mme] F7}e} 65%2]
2 A& B3t o) gkl 771 Fe AL
£o] Hel e} A gol g wi2lA AEA,
obs ANed #x)o) AL Fuies Y3, 28
I AFH AR F oA ZA AMEHo] govt
2R Zd BalolA] o] A5 225 Hrirt of
Fojzl ub 5259 i REe] ATl g &
2ol A8k BJrE3kaL QlTyy,

Alkaline Phosphatase (ALP)YE §71%14F o 2H| 2
g 7lrRaste] A3]87) o] FojH & BN =
a0 g Qe sl ¥ E T/ BAEA,
AEo71de QA LEE FAANA HI3E F =
e 71%%-S Zetha ¢ElA QI De Bernard
= ALP7} F43 0 2 kol FEE FUA ©
WAL <l cho g eI o] Ro] A A
S A WA 43]gle] 8 q3-g Fhriar stk
B Adgte] okt H7FEl dexamethasone




ZEFAAEE B3AA & §A4s
Bpu3e F o] FAFH FFA AF
amethasone® & # 2|8 A4 I E9)
S

T

=1 = (e dexamethasoneo| H-:3t v #]
NME AFAUAE Bl ohe} ZERAMER
A7} 2 B YAAAINA TR stk

H Ao A= 100 wg/ml |, 2 mg/ml, S mg/ml, 10
mg/ml, 20 mg/ml §E2] Bio-Oss®E hFOB19¢|| §¢
st ALPY] S SHS Ad w5 A& W
2 Holx| ghgkon 3o A &4tz Bls|
A T, AET F 100 vg/miato] BAIGH R
o8t F7HE Brh

Mineralization assayS $13F Stanford % 2] W&
A3 ARSE G At 100 ug/ml T =] Bio-Oss
® & 7k AgTlA Bio-Oss®7t T EA| &2
A3 W)z 107 M9 dexamethasone- 7}8F oF
tjza ol Hlste ThEe] bone nodule ¥4& #&
T Utk
B o7 A3} Bio-Oss®E hFOB19] ALP &43& 5
7N A AE 712 calcium phosphateE 2 24| A
Y49 & J8E s Fo M MI3E e
3to] hFOB19] #3819} Aol 83 7]6S & Ao
ZAIEET o g FY A A ook S
S AR TS AL S 7o) eytokine B APERIAL
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T35 Jepd 4 A tisiM = 35 AESE
A77F B et AZE, o Vot 9 88
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B AT 100 ug/ml, 2 mg/ml S5 mg/ml, 10 mg/ml,
20 mg/ml F59] Bio-Oss®E ALt gjo} FRAFF
! hFOB1o Fof ujekst 3, G710 s &
(ALP) ¥4d5 4 bone nodule ¥/4S #4537 4
u) A Eolg ARRE o] &3ty AT A vhet
2o HES ATk
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& BolA] ggrem 3AT M FAHzT
H|a] PR, AAF & 100 wg/mTo] &
A 02 F% F7HE Bt

. Mineralization assayZ $]3} Stanford 5-¢] W
& A48} Alizarin red-S(AR-S) & FA3F A3}
100 ug/mlFE2] Bio-Oss® & FH7Fgk A8
Al Bio-Oss®7} 3H4-57] @& oA Uz
107 M2} dexamethasones H7F5F A &7
o ¥|3}le] vleFe] bone nodule 44& #EE
T ASA

o4k} e AFZ Bio-Oss® & hFOB19] AIP &

o FEFE VA AR YEEe W, o] & o] 85

o 2 TP Y vkt SAWUE AR T

% AWE YoA7h ol FolAl & Aol wd

cytokine 2 3312 5 /2 #HEE E2 Bio-

Oss®o] HEA F5a3E yehd & Y= tisl
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-Abstract-

Effects of a xenographic bovine bone on the
bone mineralization in human fetal osteoblasts

Ki-Jong Sun, Ha-Na Hyun, Hyung-Keun You, Hyung-Shik Shin

Department of Periodontology, School of Dentistry, Wonkwang University

The ultimate goal of periodontal therapy is to promote the regeneration of lost periodontal tissue, there have
been many attempts to develop a method to achieve this goal, but none of them was completely successful,
The purpose of this study is to evaluate the effects of Bio-Oss® on alkaline Phosphatase (ALP) activity in
human fetal osteoblasts (hFOB1), The results of this study were as follows, in ALP Activity, 100 ug/ml Bio-Oss®
treated group showed significantly increased value than negative control group, but positive group(10” M dex-
amethasone treated group) showed the highest ALP activity at 3 day, In mineralization assay, numerous miner
alized nodules were identified as darkly stained spots in 100 ug/m! Bio-Oss® treated group than two control
groups, whereas a small number of mineralized nodules were showed in the positive control, ALP may relate
to the initial phase of bone nodule formation, On the basis of these results, this study showed Bio-Oss® is
capable of accelerating new bone formation through hFOBI differentiation in vitro,

Key words : bovine bone, human fetal osteoblasts, alkaline phosphatase
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