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(1) MIZHL

=714 SIS THEAL FIAE = Sl HiolER
AMIZhFOB1 1,19 ; American Type Culture
Collection, Manassas, VA)S 10% fetal bovine
serum (FBS, Gibco BRL, GibcoBRL, Grand is-—
land, NY, USA)¥} 0,03mg/m¢2] G—-418 (Duchefa,
Netherlands)©] #A7FE  Dulbecuo's Modified
Eagle's Medium Nutrient Mixture F—12 HAM
(DMEM/F—-12 1:1 Mixture, Sigma, St.Louis, MO,
UsA) 8mfe] 7] 100mm HHGFHAJS] AA
5x105cell/well& EF3I3TE ©1& 34T 2%
% 100% =27 95%2] 5719 5% CO2E A
% gashuAl iRl ele ARt Su
F0] Qold urA] 29 PR mEsigon
A Wi 1:39] HIER AIBich 2 AFolA
< 4-6 A widd =S ALt

(2) ICBLf MTFL| ZH|

A AN YWE EE£E (ICB, Irradiated
Frozen Allogenic Cancellous Bone & Marrow,
Rocky Mountain Tissue Bank, USA) 0.58& 3+
Hhol LN2 gasE o83t 22 EHst & 10ng/
mlE TrEol AMESIgien, HeAAR T
= MTF(Musculoskeletal Transplant Foundation,
USA)E 0.5g= 5880t LN2 gasE o183l &2
= w3 ¥ 10ng/ml2 THE0] ARBSIGITY

2. A+ 4H

(L MiT 5

dieF Al Sl Aol st Ale] Hlol &
BMEE  0.25% trypsin/EDTA 2 E&319tt &
FAG7 |2 AIE 8 Aol 24-Well plate(Nunc,

Naperville, IL, USA)o}| ZF welld 2Xx104712} A
S} BoPleg B AESol LAY 4
LR 127} 34T, 5% CO2, 95% 7|9t 100% &
Tofl A iRt & FAEA] k2 AlEEE A=
AAsKHCE  AFdole ICBe MIFE 24
10ng/mlo] ==Z H7IRIL, Y diEzdols
2ng/mie] BMPE 7ot 2, 497t wieksidit.
U717 wiF & 300ufe] MTT(3-[4,5— dime-—
thylthiazol—2 —yl]—2,5—diphenyl tetrazolium
bromide ; Sigma, USA)-S Z}Z+o] Wello] o]
formazan L TYA|7|AL, 200ule] dimethyl
sulfoxide(DMSO; Junsei, Japan)E& Z7}sle] A
¥ formazandA-Z 2A|7] & 96—Well plateZ=
SATE HHAE & T80 89S 443 AR
S ELISA EA7|(Spectra MAX 250, Molecular
Devices Co., Sunnyvale, CA, USA)o| ¥1l 540
nm?| oA FHEE S35

(2) &Y QNEEoIRL Y 5

Al EolERAERE 6-well H|UHA
1x105¢ell/well0] EE2 B3 & 10% FBS7) A
71El DMEM/F-12 1:1 MixtureofA] ©d HAiZ0|
PP w7kr) 34T, 100% SE, 5% CO, 37| &
g welold daiolt B WAzl W4E
% w1 & AASI¢TE DMEM/F-12 1:1 Mixtures
23] A & 10% FBS, G418 SHUA| 50ul/md
ascorbic acid, 10mM sodium B
—glycerophosphate’} #71E DMEM/F-12 1:1
Mixtureo] 24 tiZwol= DMSOE H7iskd, &
AizZol= 2ng/mle) BMPE: 3715k, At
+ ICBS MTF Z}Z} 10ng/ml-g>=7f E=5& 7|5t
S ZIIR 5 T 2 vty QAN SAIE
o] At T HiXE A|ALL, trypsin-EDTAZ A3
£ &8 &, 15,000rpmollA 6327+ | £S5,
AF5ole A|lASKL 0.2m2] EBHE S F7Is)
o 28w 4|2 Akt 2 AT B 01
m¢ol 0.1M glycine NaOH buffer(pH 10.4) 0.2m,
15mM 2] p-—nitrophenyl phosphate (pNPP ;
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Sigma, USA) 0.1mf, 0.1% triton X—100/saline 0.1
mfe} B S5 0.1meE & B3lsle, o] HkgE
= 37TollA 3027t vttt 0.1 N NaOHE
0.6m¢ A7IRIe =M olF ¥hg-S FAAIHAT wiek
H A= 96-well HiYEAO)] &7|11, p-NPP2]
7hrEdl= 410nm 3] ELISA readerol|A] 3%
o] Zo|g eERNM, p-nitrophenol (Sigma,
USA)Z 7I& #e=E olg3l8itt vz =
BCA protein assay reagent (Pierce, USA)S AN
3l &A319 oW, ALP A% = nM/30min/mg
of protein® 2 FEAlSIFHTH

3 LBE 23

6—Well HiFHAlO] 1x1057)9] HZ7t Eol7te
S B T 27 AR 5o eRisint
Extracelluar matrix mineralizations %317 ¢
3 1944 == g, 4mM/¢ NaHPO4E H7P3|A]
HiOFSE 2 Alizarin red sulfate(AR-S, Sigma)
A4 e Mg, 21%0] © B A
1, PBSE Aj&3INT} Ice—cold 70% ethanolE 3t
AE &8t 4Tl 2SIl ethanolE A|A%H &
40mM/L AR-S(pH 4.2)2 204 10& <t &
BT, AR-S OIS ARl BREAE
N2 s3lol A ARSI AR BES &
Qto 2 vl #Asl] Ysted tixE 71Hel(Nikon
E995, Nicon Corporation, Japan)Z 232 3l &
ol AFAHoZE v|wd7| ¢5td 10mM/¢ sodium
phosphate(pH 7.0)°}] 10%(w/v)cetylpyridinium
chloride”} o= BAE o83 BNUEHAE =
o] AR-S9| F&F 562nm®| FFToA ¢J%le

AR-S standard curver & 88 AlL319ich

(4) Western blot &4

ICBeF MTF7} 71 uljFolof| A 257t ulieks
Aol EHOlERAEE PBSE AIATE 3 lysis
buffer {10mM Na2HPO4 (pH 7.2), 0.9% NaCl, 1%
Triton X-100, 0,5% sodium deoxycholate,
0.1%SDS, 0.2%sodium azide, 0,004%sodium flu—

- e

ide]Z AE WA A3siln  BOARe
(Bicinchoninic acid sol., Sigma Co., USA)9]
Copper( I )sulfate(Sigma Co,, USA)E 50:12 3}
So Gl SES ZASAT, hERY A8aol
A 2&% hEld 100uss ARRSH] 15% SDS—pol—
yacrylamide gel electrophoresisg A|343t PVDF
membrane(Millipore Corp., Bedford, MA, USA)9]|
transfer 3}T}, w}Eo] A Ak "] £}
of A& AejolA] membranes ZZ}e) At B
(Zymed, USA)o 1A B<F A2sloic, 1 30|
Osteocalcin (OC, Biogenesis, kingston, NH,
USA)Q} Bone sialoprotein (BSP, Chemicon,
Temecula, CA, USA)2Q] 12} 3HA|S 902-=2 vl
sjoict, 13} S A7) 3 PBSE 28] A3
! 1 the 2*} 3F4|(Santa Cruz Biotechnology)2}
A3E] anti—mouse IgG—alkaline phosphataseZ=.
6027t A2t & thA| PBSE 74 F<t 23] A4
AHE 3 & ECL kit2 18 91 HkgAHA
Hyperfilm—MP(Amersham, UK)o]| =2&A|HT}

(5 SHEN

ZA5HE 5-2]4-2 SPSS 10,0 Version L= 7134
g Ag3o] B B2ONE FoH, olSe] $
At [oldS YYRAEAR(ANOVA)S o835t
of APA AR, A A TukeyHS A1
SHt (p<0.05)

. AL

1. MIT 59

Age] ot ZmAZo| chs| ICBSF MTFL 212}
10ng/ng 0] HEE H/KE AZT SAYRZ,
WAELE 7T 22t 2, 4%F wjepste] Wi
2 A 34 A 2ol 2] iz
23 AT FORE Aol glolch. EF, 42
oM 297} S Z2te] tagat A
sho] §ofat Aol IRl SHAIEE 2t 497
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Table 1. MTT of hFOB1 treated with ICB

and MTF (104cell/well)

S T T o " B s RRRSIA & Sl i 3\?3.%'?’7’“"-‘\"—'-3%*
2 days 0.21210,008 0.241+0,020 0.232+0,006 0.233£0,008
4 days 0.561+0,028 * 0,576+0,022 * 0.58+0.011 * 0,591+0,016 *

All value are expressed in Mean * standard deviation
* | Statistically significant differents with 2 days at each group (p<0.05).
C- (negative control} : added DMSO

C+ (positive control) : added BMP(2ng/mf,)

0.6
05 r

©03}

0.1

2 days 4 days
BC- mC+ O MTF DICE

Figure 1. MTT of hFOB1 treated with MTF and ICB (10%cell/well)
* . Statistically significant differents with 2 days at each group (p<0.05).
C- (negative control) : added DMSO
C+ (positive control) : added BMP{2ng/mt,)

e FARHA BE A 2¢7] vls) 44 2. g1y QRUIRAS Y= BY
ol 7ol Qe AlEFAel ZAE HGrKTable
1, Figure 1), Al Ejol ZrA|Eo] o3l ICBS} MTFS 22}

10ng/mf, ©] E== A7PSE 3 5U7F kst ALP

Table 2. Alkaline phosphatase activity of hFOB1 treated with MTF and ICB. {(nmole/30min/mg of
protein)

o et — T — T— T T —
- - - e T LT Ty ' + . o N
Lo TR, SO .

0.346+0.022 0,430%+0,015 * 0,421+0,016 * 0.416+£0,006 *

All value are expressed in Mean + standard deviation

* | Statistically significant differents with negative control at each group (p<0,05).
C— (negative control) : added DMSO

C+ (positive control) : added BMP(2ng/mf,)

ALP  Alkaline phosphatase
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nrole/30min/mg of protein

C- ICB

Figure 2. Alkaline phosphatase activity of hFOB1 treated with MTF and ICB
(nmole/30min/mg of protein)
« @ Statistically significant differents with negative control at each group (p<0.05).
C- (negative control) : added DMSO
C+ (positive control) : added BMP(2ng/mé,)

o] BE st AEZEY ST BE 3. Y 59

AdaolA ol e 71 QAR aEAS] &

o} =Rl on, BMPE 7Kt FAddizdol o AJo) glof THA|E| el ICMe} MTFE 7kt
e o e QARESaAS] EAdo] AT 10ng/mio] HEE 715 & HolZHA| Rz Fof
A gkt B3 24 tizgate] vjmoa A o 3 5 Mgl 2EE TR Ay AR

Table 3. Calcium accumulation Alkaline phosphatase activity of hFOB1 treated with MTF and ICB.

O. D 990,60 +28.95 605.50+8 63" 506.50+7.78" 505.15+8 70"

All value are expressed in Mean * standard deviation
* ! Statistically significant differents with negative control at each group (p<0.05).
C— (negative control) : added DMSO

C+ (positive control) : added BMP(2ng/m,)

0O.D : Optical Density

Zato] oA e QWS &40 o] Al Hjg] ZE Alddols ZheEzFo] ZTBIC

ATHTable 2, Figure 2), BMPE 713t AU RT = ZgsF|o] AR
7S TG 4= QIQtHTable 3, Flgure 3,
Photo 1),
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Figure 3. Calcium accumulation Alkaline phosphatase activity of hFOB1 treated with MTF
and [CB.

* 1 Statistically significant differents with negative control at each group (p<0.05).
C- (negative control) : added DMSO

C+ (positive control) : added BMP(2ng/m¢,)

0O.D : Optical Density

Control ICB

MTF

BMP

Photo 1. Alizarin Red Stain of hFOB1 treated with MTF and ICB at 25 days of incubation.

The mineralized matrix was stained with Alizarin Red-s for calcium. Stained cells were
photographed.
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4. Western blot £

ICB2F MTF7} #7Hel iieFloll 2597 vl
Al efolEHAIEE western blot A% Ay}
s/gdiEatel vls] izt Ee AEwolA
Osteocalcin®} bone sialoprotein®] ¥go] Z7]3}
= d¥S 2. (Photo 2)

Control BMP ICB MTF

R -

I, ¢ o5
“ O

Photo 2. Western blot analysis for osteocalcin
and bone sialoprotein in hFOB1. Lane 1 is
a negative control group, lane 2 is an ex—
perimental group that supplemented with
ICB, lane 3 is an experimental group that
supplemented with MTF, and lane 4 is a
positive control group that supplemented
with BMP. Cell extract equivalent to 100 g
g/ml of total cellular protein of hFOB1 was
electrophoresed by 15% SDS-PAGE and
transferred to a PVDF membrane. The in-
tracellular protein levels of osteoclalin and
bone sialoprotein in hFOB1 were probed
with respective antibodies diluted by 1
1000.
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1 H FES AASH] 8l 2.5-3.8 Mrad2] W
AdE ZABISI S, MTF= tlae] H|ga) 22 —-._%
A MTF 222304 A 2= o] o[RS £3
Brolgald AES 9] 5 PCREAR H\Olﬂii‘:
d S A FARE v, & AH €3
TEUREE ARSI, Al ARgE o) o]y
Al HolErAlze] A85t7] $33) o 2R n|Fe]
EUE Axslo] ARSI

Z722] oAt HolEEAES] FAle tlAE
VIS dolr] 98l 5Y 2ol A=
wox DMSOE FdizTol A= BMPE 713819
of, 234 Tl BMPE o8] AollA] EjolE
BAIZo) ST F7139) F4E E7%e] By
7] W Ref FAYRF o2 ARSI W 3} o
P 58 EFT0l HorgrAne] njA: Je 9
T3] FFE oA FT 10ng/ml7} EHjolEEA)E
o] BAS SHARITAL 3150k, ofof B Lol
AR 10ng/miS A5} Y70} =230
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1t el il 3 EjolE A2 F4of o]
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Hatd 2 ke] Aol o)zt wjekslA)
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< Q7 2%l g 48 Fo e Al
T2 ANE HYH:, (p<0.05)
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STt |71 kiR EAE A
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A, 8%, WET, A, v ¥, A3)3kao
e A= RAOHE, G Ao = X4y, 22
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HA et B4 Fearot S92 gr|ad olBS)

B4 A} 2 AESo] MBS ARHAS A

"

1{{eZ
tlo N 1

07 43

oZL

5} 4+ gicke B
o) FAo] P

oIt 2e

sjod, 23} T4 BRAIE
Qojupir walA @71 Qlak:
4 ARS E3 2718 Ho| o)

-I-!

2 AT HotEAlEe) @74 Qs
o] g4o] Hjopele] 1CBY} MIFS H7fslo] 59
¥t F AT vl S A F7t
siglom, BMPS AR Pt 2izte) 4y
3R Aot Qioieh, PET L2kl AP
7ho] i 7|4 QlHEslae) B SR W
AzAS SOl AR Y] B2 BMPY] ¥
Hol}t pad Qorlx gk R 7Y 4
oLt HFE BH Z7Ph ofRA) BATH=A]
E 97 Py Ao= AzEr

2718 W EsEAT 2 Bskatgel
Fge FEA BEN| A 435 BY 35S

53 24549 8 wsld, dolgname)
Hhopelel) ICBSH MIFS A7t 2iziel Algzoln

ST Aglst d4o) 7182, BMP

2 AR PAYEZIE Z7h ol SASKT
olo} 2o A} o] /1Y SUkea|ake] W)

SABH Uepgth, o]e} 22 Am w1} o]
9] A+ ALt A QAT AL HoEr

2 ol gael A+ diprt ejolgRA|Ee)
o FAe] W F7HE B8l Ushvie A 2
7] 93} osteocalcind} bone sialoprotein A&}
HF5-S- western assay= 9l A186}5c}. Osteocalcin
< 71 QMRS aae) o SRAES] B
£ Yeill= 222 dPA ot Osteocalcine= b
S K Sfed 02 B0 AT B 3
712 Y °] w :]-HHZ] 9] oF 102028 =5 A4
S Osteocalein® ZHaa} Adlelo] =3 I
T AEofA AAJEle] & Fet & A Fagt
7158 P, ZO] JLXo|A= hydroxyapatite 2
ZEd S 2En ZRAE EE0] SISk
Al EH ZEAZA osteocalcin®] FHdo] F71=
= Aoz By w1 9ui*®® Bone sialoprotein

= O Ao,
SRR 21A 2 PHS 28T 5 Uk BA
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s)otel 23] fi#A Q] EXRHRR ogAA ot
51). Bone sialoprotein< 29| & H|nAd thalzl
oA 15%5 ZRBEL Qlom, TA|E} 2 ZPFHA
2 Bl S AR debd U, Chen®)
Cowles™ -2 bone sialoprotein®] ZAFs}o1s]A
o w2 Z3MYE Hojn, $AIBRIBIN &
ks 7IABhe 7heol Skee Hasiirt wehA

(hFOBL1.19)E 0|83} MTIT, G714 QXS
e =4 e &4 24 Osteocalcin®]
Bone sialoprotein®] W& 58 BNl o3

bone 31aloprote1n° 1—4 ’HQ]Q 4244 =

Aoz —,JHiﬂ 2= Q11 bone s1aloprote1n0] =3 A
% BE4 el Paslo] YA, TS WA ofF
shpio] Aol BRislo] SIA ofx] Rl
3}x] ¢t} Hipskind 572 bone sialoprotein &
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—Abstract—

Effects of Irradiated Frozen Allogenic Bone and
Musculoskeletal Transplant Foundation on
Bone Formation in Human Fetal Osteoblasts

Ho—Sang Yoon, Sung—Hee Pi, Hyung—sik Shin’

Department of Periodontology, School of Dentistry, Wonkwang University

The purpose of this study was to investigate the effects of ICB(Irradiated frozen allogenic bone,
Rocky Mountain Tissue Bank, USA) and MTF(Decalcified freeze—dried bone allograft, Musculoskeletal
Transplant Foundation, USA) on the cell proliferation and differentiation of human fetal osteoblasts,
Human fetal osteoblasts (hFOB1) were cultured with 10 ng/m{ of ICB and MTF, The negatvie control
group was cultured with DMSO and positive control group was cultured with BMP (2 ng/mf). MTT was
performed to examine the viability of the cell, and alkaline phosphatase activity was analyzed to ex—
amine the mineralization, Calcium accumulation was also evaluated,

ICB and MTF did not increase the rate of the cellular proliferation of hFOBls while they enhanced
ALP and calcium accumulation, The expression of osteocalcin (OC) and bone silaloprotein (BSP) in—
creased in hFOBI treated with ICB and MTF (10 ng/mf).

These results suggest that ICB and MTF stimulate osteoblastic activity of the hFOBI,

key words : osteoblast, bone graft, allograft
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