CHOMIZSORIN| : Vol. 36, No. 3, 2006

NHEIOI= 2 M| Z20j| o2 A IINL
d& s3=9 =39 =R

SN, 39%, d/Y, I, IJAA, VY, HYL, ASH

railro A8 el prr iy AVpn gul L1y g\ A o] grm RAY
. M= Q] "RARET)E O)Al(extraoral cancellous marrow
autograft) 5] W o]ZojAm uizke] ol

AFATE AFEYUTe T ARABo RN T AT ATA NF2A A} APt v
**%—011 ofgt A2 T} fukE o eI T MRS 9 Sk e da

FAg) s sl 2AS NEeh) e HE Al o) TES W, IR AL B 2 A)
4 golo] sh= Ag U A4 59 Apecle Bel @4, A g S ATES F ofel s 9

Hog AAST o] AFAlE Z22AL AL Ae Wzsla IopP?. olo] AhEE iAlEk] 9

7R e Amel BaE S0 g ApdEles @ $EE ole R 4 ool 4 4
wfalel i) Az, wWebd, A5 oY) Foz o] glil EzxelE 2AE AFTHCR: ol s
Soldl AFTHS AL HoK B ol ZH  ARTolact
FEAE, APIUAS ol WP, RS FFF o] AgTIHS 20 4R
o8 ZAFEANE SO e ot QY. AIET ZAREHEN SYste] Bolk AN B
o) B U oRA Fojakdo] SgS slom A & el bl 29| 1A o) 220
Z 53 o1F% W W oy So| NFxn  AES 9F RAZS JoWE THY WHS
of A2 B AZB) AUS P BT . okl ABE BHE SEROR BUES H 7
A7RE oALE olalgel glolH FPY Sat i B2 Wl ZHIT Aga. $5E ol tat

oF duA Y. ATRE o]4le T3Fl(osseous P 18674 Ollier7t B] BEof| tidt e A

coagulum),

Z2%Hbone blend), W YAMET) £ 7143t olg|Z Inclan'®F} Wilson™ o] #AFE &

o|A|(intraoral cancellous marrow autograft), —- o] Mz ARGyt oJAFA Qoo st B AIsHy

194, A7) A AR 114291K),

A+ 2006 @ ghielw o] whlx|Hef ofst dre]
Skl ARk

ol
L
o
)
rE
P
Co
n
)
=
o

O
A9 : den94 @wonkwang, ac_kr

745



I Hyatt9} Butler™7} 19504 n]afjat Z2]-80]A]
AFAL-E Hgt o]F dAEA| ofFoiA|1L gt
2719 5% o2 FEAR FHE AMEEL
U 271 ojdlofMe) 22 AR FHE BIE 7))
3 4= gigleh BlRI9E 1965\ Urist 5 0] 27140
of &Ale EF4HCHHA(Bone Morphogenic
Protein: BMP)9]] &J8l & HAIS 8% (Osteoinduction)
o = Itk Hsigia o] ghe dAFRbEe] 9
A FF=9 ZFAde tigt It SEiRHA
Ao oj27] 453k A5t oA AL
B3 Slck,

=] gt o]BykS ¢
A5, et A
. olof tigt sfaS
H, O W, dedR,
A 5 TheRzt Hhio] ¢

oAU A= A
ZIA9E Ze) AT
B2 A7)0, Y IR
27} ofEQ] AAE oA TEo] AMSBIR] o=
HHolot, HARkS-Z AlASK Tl HAAS 2o
7] g o2 WaiHolt WAl

A1l- 0
e

155

d2] A}

AASL PekRes) WS £ o2 XX 9
3t QA O|AERT} F4v} AEln], RN
o] TS SHRIEA| o] Zo| ALY, WEHol| Yist AT
2 Bradly"= e} sixjolx] WEAZ] okZo] WA
3] E4EEA SA0 ANITE gXEE AL B
3193, Marciani 52 S HQJE AE3|A
WAL T AT B Folalsie] L A
= 238t vl Qlck 3, Fred: WSAME oA Y]
olAIX|2] FYAol| thste] AATI PEB7EO] &
w5 NZA Weyss S Ao|7} gicky Hw
& QoY gau SUs ueoe Hejw 5
T T YgEolt AAjol ek Aol o]
7} 9lol BRI wgolR|EL HEATL
st Al dHiAdo| AR a B} olst &
A0 Zxo] whE oalFle] WeTIHE WEA

ok, NS |

746

7] $J510] olAAle] BIAMALE RARIAU E3A)F]
| 3, SFoA] AVIRARE AW HE A
2 Ag3Ie PO S R ARARE B}
Al Akt o R ol 8ETE TREe) Z28Y
Me BE AAE FFdl tigh B7lelA Hvy o
A 7153 vleolsA FAE ARSI At
AAE 2~AMrad O 2 ZARBPH diFE-E9] HiE|Z]o}
of tief AEI} Yf?. 2 AR AR
A= AlFEe F9 Aol EBeshA d3kE x|,
Fhero] AR= FLoJalA| wHECh,

2 oo AR Irradiated frozen allogenic
bone(IFAB)& 32| && AFZH 5 —75CoA]
B A7 5 FEAAE g7l 943l 2.5~8.8 Mrad
o] WIAMA AL AJSISt FEEE AFCE SAE
o} QoA AREE|TL Qi B ] ZAE A9
% A Ul FEE AIE 5

ESEA BT B, He

Az 2zt sk

7

A

=

j -

Al
=

1. 99 M=

(1D NIH

18 T BET WAL 4 Y Holzn
AIEEZhFOB1 1,19 ; American Type Culture

Collection, Manassas, VA)E 10% fetal bovine se—
rum (FBS, Gibco BRL, GibcoBRL, Grand Island,
NY, USA¥ 0.03mg/ml®] G-418 (Duchefa,
Netherlands)©| 7= Dulbecuo's Modified Eagle's
Medium Nutrient Mixture F-12 HAM (DMEM/F
12 1:1 Mixture, Sigma, St.Louis, MO, USA) 8m{
o] @7l 100mm HjFEA] AL 5x105cell/
ellE B39t o5 34T 2 ¥ 100% 5%
ZA0)A 95%2] F719} 5% CO2E AlE Fa53HHA
aiat et iGN HlE7L SE]E S40] dojd
H71x] 2 7HAoE wekstRom Al vk 1:3
v &2 AIgstgict 2 ANz 4~6 AT B

.

o

——]



(2) IFABQ| Z=H|

AR 24 dE T

(IFAB, Irradiated al—
logenic cancellous bone ; ICB, Rocky Mountain
Tissue Bank, USA) 0.5g2 Zg4bo} LN2 gass
ol gl HI= 4t = Img/md, 100ug/m, 10ug/
mf, lug/ml, 100ng/m¢, 10ng/mf, lng/mi= TrSo]
ARSI,

2. g+ HE

(1 N 58 57

HiFHAA LA =’ ool NEES
0.25% trypsin/EDTAZ &elsl] Yglth o] AlZ&
< Hikl o2 HERAIZ|AL 6—well plateo] 2x104
We] Mlzart HEs Basleiny, 24417 Sof uf
YW= AAsKL AdFol= Img/ml, 100ug/md, 10
ug/ml, lug/ml, 100ng/mf, 10ng/mf, Ing/m¢2] IFAB
E A/keha, o dixdole 10-TMQ] dex-—
amethasones E¢ith ZF2F 3, 59U B9t 34004
Bt & EAAGTTIE o8Bl M2 5 AL
SIATE AYEE 2 TIF0lA 37 HiRE St

(2) Gy eiEoRY Y 5
hFOB1,195 6—well plated]] 1x105cell/wello]
Fe2 Hz2sl 5 10% FRI7F A7h 5 DMEM/F 12
1:1 mixtured|A] @ YAZ(mono layer)o] A
= 7] 34T, 100% =, 5% CO2 57] &3 vj
F7IoIA uliefetEnt B TASo] FA4H 5 )
A& AA3IL DMEM/F-12 1:1 mixture® 2 23]
A& 92 10% FBS, G—418 3HIA|, 50ug/md ascor—
bic acid, 10mM sodium [ —glycerophosphate”}
7FE DMEM/F—12 1:1 mixtureo] 24 tizsto]=
= Hj2) gol HESHON, Y PRl 10-7
M®] dexamethasone2 A7}5}3al, AEL-S 1mg/
m{, 100ug/ml, 10ug/ml, lug/mf, 100ng/mf, 10ng/
m¢, Ing/mf F5=2| IFABE 7Pl £33 & 7}

747

BiAIE AASHL, tryp-
ZA}7]2Z, 1,500rpmo| A 6
Apolg APISKL 0,2009)
Z54E W] 287 24p)E Hee)
Gk Z+ A3 el 0 1mfo]l 0.1 M glycine NaOH
buffer (pH 10.4) 0.2mf, 15 mM2] p—nitrophenyl
phosphate (pNPP ; Sigma, USA) 0.1mf¢, 0,1%
triton X—100/saline 0 1mfe} B =54 0. 1md
£ 2 S5t o] Hkg-EE 37TolA 30=1E vk
&9tk 0.1 N NaOHZ 0.6m{ Z71gHo2X ol
Hkg-& FAAZH. p—NPPE| 7hE3fe= 410mm ot
2} ELISA readerof|A] 39| zjolz LR,
p—nitrophenol (p—NP ; Sigma, USA)Z 7|4kS
2 ojgdic) ThlEl =Tl= BCA protein assay
reagent (Pilerce, USA)E AFME3t] =AdhH, bo-
vine serum albuming ¥F0=2 351, ALP 4
T nM/min/mg of protein® = UER{QITE ] Al
ot ALP S AT Uie BEe=
Aol om, Zi7ke) A2 33 jkE Alsisigid,

3} Tz &N =

6—well BHQF JAoll 1x10571¢] M3} Eo7t=
£ wxs 9 27 A7 SE 2597 Hopkat

A7 F1ASE el 8l 239A) He

g 4mM/L NaHPO4Z 718 Hjorslaon
Alizarin red—sulfate (AR-S, Sigma) EA HRH-S-

gttt 25%0] B F XIS AT, PBSE
A|IASHETE Ice—cold 70% ethanol®= $F A|7F B2t
4704 AL ethanolS AA & 40mM/L
AR-S (pH 4.2)2 A2o]A 102 &< FAskAT
AR-S EHS AASIAL Bt Tr= DAHSFHA 3
glof dA MHsict diE FEg sfte=m A
o el 98t digital color camera (Nikon
E995, Nicon Corporation, Japan)Z &4 3. ol&
Agdez Hwsl] $J8le]  10mM/L
phosphate (pH 7.0)¢} 10%(w/v) cetylpyridinium
chloride”} oRQleE BZ o188l AMEAE =

sodium



ol AR-S9| FEE 562nmo] SF=oM glem  BiGith (p<0.05)
AR-S standard curver 72 £H& AMESINTT

. 2

(4) S H=Y

SAEH FoAd& SPSS 10,0 version T E 13 1. NZ2&AY &3
& Ag3lo) Wit ERQXE ol ojEe B [FAB 1mg/ml, 100ug/mf, 10ug/mf, lug/md,

ASYE oS AYURAEMWANOVAS o4}  100ng/n, 10ng/mi, Ing/mf& hFOBI19 wioyio]
of A AHIOn, AT AH TukeyS AHg  A7E T 3, 5 A7 skl Aokl MESS 1)

Table 1. Cell proliferation of hFOB1.19 treated with IFAB. (Mean£S.D.) (10%cell/well)

3 6.27+0.16 7.03+0,02% 6.35+0.11 6.28+0.16 6.57+0.13 6.60+0,11 6.83+0.14 6,67+0,12 6,55+027
14,73+0,18 13.656%0.21 13,7740.23 13.88+0.24 13.95+011 13,77+0.13 13,67+0.12
) 12, 77+0.18 . . . 13,910 11* . N " «

* Statistically significant compared to the negative control (p{0.05),
C— (negative control) . added distilled water
C+ (positive control) : added 10°'M dexamethasone
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Figure 1. Effect of IFAB on cell proliferation of hFOB1.19 between the control and the
experimental group{img, 100xg. 10ug, 1ug, 100ng, 10ng, 1ng). Cell counting was per—
formed after 3 or 5 day incubation. Vertical bars represent standard deviation of each
independent experiments.

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

C—(negative control) : added distilled water
C+(positive control) : added 10 M dexamethasone
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Table 2. Alkaline phosphatase activity of hFOB1.19 treated with IFAB.
(nmole/30min/mg of protein) (Mean+S.D.)
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0,310,000 0,300,060

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

C— (negative control) . added distilled water
C+ (positive control) : added 10°'M dexamethasone
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Figure 2. The effect of IFAB on ALP activity of hFOB1.19. hFOB1.19 were plated in
6-well plates at 1x10° cells/well and cultured in F-12 HAM:DMEM until cells reached a
confluence. After that, 1mg/m¢, 100ug/ml, 10uxg/ml, 1pg/mé, 100ng/me, 10ng/mé, 1ng/mé of
IFAB and dexamethasone as a positive control were added and cultured for another 5
days more. Values represent averages from four independent experiments and standard

deviation.

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

. added distilled water
C+ (positive control) : added 107'M dexamethasone

C— (negative control)
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Table 3. Calcium accumulation assay of hFOB1.19 exposed to IFAB (Mean+S.D.)

183,28 £+8,09 387.07+15,66* 271,75+12 37* 318,924, 50*

* | Statistically significant difference compared with the negative control (p<0.05)
C— (negative Control) : added distilled water
C+ (positive control) : added 10™'M dexamethasone

C- C+ 10ng 100ng

Figure 3. AR-S staining of cultured hFOB1.19 with IFAB. The mineralized matrix was stained
with AR-S for calcium accumulation.

S0z GOzt 18 nylon, 1 olgje) k= 3, YASRN
Nz Fo3t ZolE Bolx] ¢Skt (Table 2,
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Figure 4. Calcium accumulation assay of hFOB1.19 treated with IFAB. Vertical bars
represent standard deviation of each independent experiments.

C~ ' negative control, C+ © positive control
* ! Statistically significant difference compared with the negative control (p<0.05)
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— Abstract —

Effects of irradiated frozen allogenic bone
on bone formation in human fetal osteoblasts

Sang—Jae Lee, Yun—Sang Kim, Hyung—Sik Shin

Department of Periodontology, School of Dentistry, Wonkwang University

The purpose of this study was to investigate the effects of irradiated frozen allogenic bone(IFAB)
on the cell proliferation and differentiation of human fetal osteoblasts, Human fetal osteo—
blasts(hFOB1) were cultured to examine the cellular proliferation for 3 days and 5 days with 1mg/m¢,
100ug/md, 10ug/m¢, lug/ml, 100ng/ml, 10ng/mf, 1lng/m¢ of IFAB, and to compare the ALP synthesis to
control groups for 3 days with DMEM/F-12 1:1 Mixture and 1mg/ml, 100ug/m¢, 10ug/mf, lug/m¢, 100ng/
mf, 10ng/mf, Ing/mf of IFAB, To compare the calcium accumulation, hFOBI1 cultured for 23 days were
quantified and photographed, The cellular proliferation of hFOBls treated with IFAB was increased
at 5 days to control(p<0.05). The activity of ALP in hFOBls treated with 100ng/m¢ IFAB was sig—
nificantly increased at 5 days(p<0.05). A quantified calcium accumulation in hFOB1 was significantly
increased at 100ng/mf, 10ng/ml of IFAB(p<0,05).

In the present study, we found that IFAB play a important role of bone formation in the early

stage, There was considered that IFAB could be used in the bone graft material,

key words . osteoblast, bone graft, allograft
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