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2y o8 UF ojAEEL FHE(os-
teoinduction) ¥8& ZHA X3l A7E ol
3} o] g4g FdiAAztn & = gl
AARE FZALERS S£E oz A F
Aol 43 A 2A7tE oleo] AMSHA
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Sprayed IMZ YZ@E(IMZ®, Friedrichsfeld,
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L3ttt

L, Mg

1. F¥d9e &

49 A4 WFHIL XIEE T4 4=
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o] AL AAFRYIL, 0.6N HCLE-Gol A 72
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A7 &3] A7 Al FH s H . 2M CaCl8-<f o
1213}, 0.5MEDTAS o)A A7t 2% &
Astgct. 10mM Nethylamid$} benzamidine
HCIE E&F CaClLE, ureafdolA &
g5 oS 40000 RPMo 2 2087 448
Z A839k. 0.5M CaCl9l 6M uread] €
A7 F citric acid buffer2 £431 94
e F CMEgNN AEA L AAsD
AR A 2¥EEE FE59.
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matography 2 &g A7 18,1009 2AFS
(22213 1=
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Xylazaine (Rampus, Bayer Co., Korea) 2.5
cc$y Ketamine(Ketarap, Yu~ Han Co., Korea)
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31} FH& A1ATAREH A1 FX 74X 9] A
ol LASNT. X4 R HNZF B9
ZArtES AP YFAGFE A3
3—0&4 ¥~ Vicryls, Ethicon Co., Uni-
ted Kingdom)E 2UsiA B3Hsiqic). €%



343t A HAE 38k 19 1.0g9) sodiume
(Yu—Han Co., Korea) & Z&FA3IL 4%
Ag FULeH, o|Fde YukHQ AlRE ¥
=3t

3. 9EZIE w4

SXF 270E AES o A& gy
FUA HAvHE AYsta FRFAE &
=3t

AR A F-ANA A14aT2] ZHE7HR]
xRS g AAstF ). IMZ irrigated drill
kit} electric handpieceE o] &3ld YZJE
T& FNE sy 2 2, AR = 30
mm, #°] 40mme FAERE FAsY.
JZFEY ARy} HHF ZFUHD 05mm
AHoE EEHA WY F =4S TFE
ol A7) Ag A% AL =T, d4F
TEER TYHAGEH ugride A
A& A 17, SAHE FHAERA 27134
Fd S FAF AL Y 2722 3. old
EF49Y 2dF7) e EFNEL 312
stath. AEAGdrE £23] A F TH
& Bt (Fig. 1).

&% 39z #FE HAE 9389 19 1.0g9

Peracilin sodium& <% FAEIL {§34

BMG BMP + Collagen

FRoH, ojFde U¥HAQl AlEE FFE
.

4. % oA T

2 4 W L 4FFE ot 93ty
A4 FxAd AzEo] ¥ 3 FFL B
o]¥ tetracycline hydrochlorides (Sigma Co.,
USA), 4 33L& Ho|= calceine (Sigma
Co., USA)E kg¥ 20mg4 AHFA3l4c}.
€% 159 tetracycline Hel, 359 calcein,
55l tetracyclin Hcl, 85l calcein, 10
Fo| = tetracyclin HolE F93t o+ (Fig. 2).
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Fluorescence agent injection
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Fig. 2. Schedule of fluorescence agent injec-
tion and sacrifice of experimental ani-
mal.

CoHagen BMP + Collagen

*0 % g

Fig. 1. Schematic diagram of implant and bone defect filled with bone substitutes.
Control group - Defect filled with collagen matrix, Experimental group 1 ' Defect
filled with BMP and collagen matrix, Experimental group 2 © Defect filled with BMG.
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3ld 70% ool 15U Y F, bone
trimmer(Maruto Co., Japan) oA tho]ol&
= Y23E o] &3ty JEFES] FFHS u
Z94 PO 2 o] FE AT 70% oLl
397t 23 % Villanueva boneg o] 3Y3t
AR, dege FEE ASA7IH g5
%., polymethylmethacrylateZ Xvj3te] 40
3+ 37C F27lA AR BEHED7]
¢l crystal cutter(Maruto Co., Japan)E& ©]-%
3led 200ume} FAR A3t Antr]<d hard
tissue grinding system (Maruto Co., Japan)
©. 2 30um F79] A1H-& 75| Zeiss micros-
cope(Germany) & o|&3te] FF@AnFH #
g sk

m, &8 2z

ATFUE wjAXE 1, 3, 5 L 105 BT
FHEN AR @ FJANEH 274 g
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1. 2932 714 $d7

157de FEERYY s wWiAA 59
GME QR A Zo] BAEHIE st} gl
P FASF 9 A9 A ZHold] A

PZATS M2 DAY, ALY
se) gFus-e AYA FARGE F o A

A ofzhe] BFTFH E DA T JFAE
ol BEFIL FHoe HFP AFotA
¥ob 24252 F ] Holut ¥He Ao B
2=A @koH(Fig. D.

3Foe THER JAZo] 2F AT
71= shi m4Ae AHY FHdME 4F
Hhg-o] Zadte] &agrd] AL FEHA
o F49 AfzAe 1579 fAR 2
2719 EAd#o] BFEHe LAEFERF
eI 2 3R i A A F 9ol St ER
g8 A 2L&F7F AT (Fig. 2).

5Fd= AuzAd] 7hrte] NG 44L&
Fo BFc ¢4 ARoHEs e 49
FHAH ZAERo 2 FAHAEH SFEA
U FHAZ ¥ e AFIAHE 259
AFHAEF BEHe dF2Fo] AFHAU.
SHERY S AR FxHo] gEEo 2
Aol waf FuzAe shelFE e
Wed o] Mo FxHE FEFgo] ¢Hd 3
AIEN FLFE ST IoMHES F2F
WelME d9¥e] SAE/ BT E4F
Atole] EFolAE o] FRIA BAHU
o 3 el wAA FHeMe SHMES
oA 27t Hole F8Io] HFHAN(Fig.
3.

1079 FZ2ER e Fe g99 w5§
o AfretdE, B2 Felez 7€ N
dgzxoz oixHe] FFYDT HH

C2¥4 A=s A dEla I sRe 33

596

Fgo] v P o] FF7l AL KHolX| &+
28] BEHAN(Fig. 4).

2. ngA7|AY Fg[EY AL

157 fAAFAE SHNEZ 58 R4
Zaugt FAFR o]Foj7 I By
Reu Ao Q1 F o 2 FAHF T AERYE
IFTAEY G aRAEE A4 G54
X7t BEEHJAL FHde a5 9 W
39 MfolEz FAHE 2AATRF 0]
FEH A (Fig. 5).
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2 aw GAF o] Hfol HET} FE o
g3 FFL #e fFolzFol BAHY o
Bo|A He ko] A o] wiXA o {2= o
#FEAE. 2R wjAH FHNME F
aFe A7I7F AAL ol FaFUAAME
AZHEE] A AU LIRS
F AR (Fig. 6).

53de EAERANA E4FY Fol 3F
o ¥ Folstged o] W] AT B3}
ZHgo] ¢tg swIo] |AHYLH ojg F
AVSHA ol A A F91 9] FAFMNE FopA 9}
F4F7F #AHn F5 2PN o
Az o] vpelion of 27 o A4 27t HojZ
Z 2FMe 3338 (mineralization) of 3
gcjo] REFHog F@Fo] FFHAN(Fig
3).

1059 #3Hago] B I F+9
arizy Fasn SIAEY FohAEIE A9

E 2930 #FHNe TAETHYL
AAF9 Y FZFAojol= FEO] AoFo
(Fig. 4).

L, E3&H0IY A

1. 4% 1¥(ZY71A% Y4y $3D)

TAERI 2xFor AT AYA AL
=@ Fa9 A% FFd7t dsHA o
dd oz Hyon(Figs, 9, 10) L 3hd
de FFzHol 3 WYL FAs H)
A oA YF STHES B A
AHE R FHI Jh=tid FHLE
FFde mn BFHE A4S 33U #
F= Ak (Figs. 11, 12).

2. A9 27 (F71AAH FHL)

FALREe FaFez uyAY RI}Es
gl FAHANLY HAREHoE HHA
vl 24 PPzt AFAJT wf4A 8§t
RoAe x5, 24 FBort SWHezRE
A He 2EHE e B F UARLH AojAt
oldl HfzFol BHHA(Figs. 13, 14).

3. zz(zdd 713 $3)

FL A9 =4 FFdrt BFHY Gz

Ho] 3 ojFHo] FALRE WA
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%7 Aolo] AgzFo] A= YD o
A3 spol T AMEe] BAH] Ffafol
BAY7 2 WD F& =4 PR
B2 A H(Figs. 15, 16).

v,

% o

nE

ANe7tA R, AFAY, FF, TF T2
A3 FEER AR WA A7 AH-E] o
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vHHo] S50l ¥ Aoz 4aA gich®
Aol B3EFS gigo g 73l Aol o]y
ES AEH A7 3 FE9 Yolrt &
Vg g3F e FHrso] Yol ¢
A Aok ®*® FPAHL Urist7} SAL LS
fredta GES olF A AT o
dol HJ ) B AFAAE A XY
oA 2] AHEFEA Qe QEFE 2o
dE & e SAERAAM FIHUNe
v Zstod F7) 2T wQAFo] FAN
o ojH &L vAEXE TH3}7 Y A
= At

Senn*’o] B3 F9] AL8-& 4I1% o] Re-
ddi®} Huggins®= 3% FEZo] It
EHAE WA 24A17F ol o)l A7) ABZ
FARE 4T si¥en, Bad gl
BEE oA FAHEAA Fdol ZH HAS]
FrEEA &R HAcZRE AYUry
A3} (FHXE : Osteoconduc-
tion), B3 T & ZANGAEERE =
EFAEZ] AEL A8 nLE AT L
o 14YolA 299 Atolo] FAIHEHE!
Osteoinduction) I 3ttt ojof %4 717
T8 98-S FFAPGYo] T Y1 3}
Aok, AAE A FYAGNE AL 7
23 AGAA P 3] F=HE 3]
HaFou? AT 94 382 43
N Alge] FEAGYR L 430 EHsiez
OE dg&Fo] dasiest 44Eg. B 97
e AWM F&53 I, FNNA
Ate 220 R PH7E 8 ARt SR
nAe 9% BEYY. TG F
71ZAA 2 o] F FfEo] HAHUL A
T9 zoje ey FHAY fETO Ue A
22 Uyt 2344559 Aol E7)
AdZHE o] FANESo] Q3 UEUes Ao=w
Helg, AT uYMRE EFSHA
FAE 4L F=dte Ao Jhesith
[zumi®e 983 FE & BAsia Y
9] }g ZUAE EFoz FPHIY—wY
9} hydroxyapatite T 9] 53 o]4] AY
£ AR ed L 2% Rg94FE TRk

3L O
AAFE
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2 YA -HA EFRAZREE S
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chromatography & ©]-83] Sxjwe] FFAct
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DY o] EASI} o]H AL F
FdTo] o 3yt THAGWe
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gl FAGY & UYL ZA FriAE
TEHEd i Urist 5o 93 g2 &
3= 712N B8 FA s Wiy x e
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et 2 A9 Ago)A FEAn AN
ARHo s PFAF FTAERAA vy 15:%
e g5l Yelges, 3FA e F¥
dad-g A% ¥ 17494 oa BLa"
E5EH FA YA o] He A
Fo] yelton dzroie AHAgZA
velstth, 555 48 172 F8340] oj=
A Ag=o] FTHES FolAxe T
Fedtgen 103 Fol= 249 =277 2
&3t EAES IoMAE A9 Qe 7
Fo| FEAHAY. wYA/AE ALLE gz
ToME 5550 2 £571 &5 EHS
%H’rv} AfzFoz AR 10575
ER97 YA o2 YN Ho] THA
°l A9 njeksty et
8% dAn|ResEs FYPAATNE AL
AP TANAME EEERT E2For AI3)
ANAA =, Fa A3 FUE nYgen 1
shole EFxF o] £33 Wgos HPIe
HAFEQ,

E712AZE S ASS A 27dAE F

ERo FAHoE AAYFTo] YA Yz
HES FIAH7E sHey yux] Be
AfrzFez AYA e, QA7 A
ALE-g 2 Fo A e A3 o] 3 o] F5}o
B2 YZTJHE Alole HHFZF A=)
el =38 Az AXE 2l A
#¥ == alkaline phophatase] &4Jo] A X9
7149 A%o] A#Fo] AF FAo| B9
e Aoz BAALG,®

ZEole FFEFa i FAR 2
Aol siMe] AYPHu Jed TP
WAy AN ME £33 2H 2 X2
Aol ZLA| ¥rasl= Transforming growth fa-
ctor—B(TGF—p)°l &£t u» FHAAYx
ool it 77t A&HPHL Qi)

3 o) 98 FHE7L dojdrhke
Atde] BT 2 FA A A
Aaulg)] BAE gz A oo
Fg 7)A 2ga 3 9F9 3 238 ==
NG B2 FuiAlel gt o7t bsE A
o8 AR,

S
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FFHENE FEER) $AUL 9 =

ETFAERY 2FFA EIE HEdY 9
AP TWEENF FAAE Hojmz X2
Aot FFolu FTUYol % FA&Re
S35 AEHA Fo Ade BE A Y=
TE i Fo] EFEF H$d ol&3w
F EAHE € F g A2 JgEY.
EF Aoz 9] s B3-S JAFE goretex
membraned] % %3 FE4£S ¥y
O F2 A9E 4 & I Aoz Az}
A20=

v.Z B

£ A7E A7 A Titanium Plasma Spra-
vyed IMZ UZJE vf2A] FALEHY A9
HEZE 58 &% 2D (bone mor-
phogenetic protein, BMP)3 Z7|3Azte)
(bone matrix gelatin, BMG) 21281 2gA)
Z(collagen matrix)©] AAF FAo] ojd g
& A=A golrr] st A=

UZAE uj2A] JzFeo] ZHAR <
AFY EEERE 4% gAAT
Ag AL ZFoE 33 z‘:!kh;}uﬂ_q. kA
dA7E S FAT A 4F 17, 27134
B S FAF Ag AY 27os 3}93‘:} o
AE 1, 3, 5 2 1050 dz Ay FEL 3
ANA SHAERY A+ °o‘°’e}— %"‘31'64"]7:‘ o=
#F3, 1, 3, 5, 8 2 1050 % FAS
Foisle EFE F99 FH &2 AR
X729 P HE AFYnFoz A
fﬂ‘ﬂ O3 e AFAE At
1. 5249 %999 E hydroxyapatite chro-

matography—- Al 83t @.\_}—.—x}%‘rﬁ- 18,100

o] At

2. YZTES} FH9 AAME HE 17,

AY 27 RN FH3o] BRFYRoH,
?—-1_171347%13}%4 ZPJGNe ZTHEA S5
< 73 ge ez Jepgd,

3. BAEFY U P 4F 180 o

22 vistel AR 7HE Fe B
qor uaFAdE ATsE By
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EXPLANATION OF FIGURES

1. Light micrograph of 1st week of collagen side . consists of more inflammatory cells
and loose fibrous tissue. H—E stain (X100)

2. Light micrograph of 3rd weeks of collagen side ; consists of fibrous tissue and a
little new bone appeared. H—E stain( X 100)

3. Light micrograph of 5th weeks of collagen side s consists of granulation tissue con-
tains a few blood vessels which shows apical migration of connective tissue in bone
defect area. H~E stain(X100)

4. Light micrograph of 10th weeks of collagen side-consists of dense connective tissue
and lamellar bone, H—E stain (X100)

5. Light micrograph of 1st week of BMP side ; consists of numerous inflammatory
cells, blood vessels and loose fibrous tissue. H—E stain (X100)

6. Light micrograph of 3rd weeks of BMP side ; consists reduced inflammatory reac-
tions and granulation tissue which shows a little osseointegration in the bone defect
area. H—E stain(X100)

7. Light micrograph of 5th weeks of BMP side : consists increased bone trabeculae
constains osteoblasts and osteocytes. H—E stain(X100)

8. Light micrograph of 10th weeks of BMP side ; reversal line distinguish new bone
from old bone and filled with lamellae bone in bone defect area, H—E stain( X 100)

9, 10 BMP side ; bone defect side filled with coarse and fine, linear fluorescence.
Fig 9(FM), Fig. 10 (LM). Villanueva bone stain(X100)

11, 12 BMP side ; apical to bone defect side appears osteoid tissue consists of small,
fine fluorescence and large, irregular linear fluorescence. Fig. 11 (FM), Fig.
12(LM). Villanueva bone stain(X100)

13, 14 BMG side s filled with connective tissue and new bone formation. Fig. 13 (FM),
Fig 14(LM). Villanueva bone stain{X100)

15, 16 Fluorescent microseope of cllagen side ; appears apical migration of connective
tissue and fibrous tissue in bone defect side. Fig. 15(FM), Fig. 16 (LM). Villa-
nueva bone stain(X100)
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Abstract

A STUDY OF EFFECTS OF BONE MORPHOGENETIC PROTEIN
BONE REGENERATION OF IMPLANTS IN DOGS

Jin-Hee Jo. D. D.S. Mong-Sook Vang. D.D. S.* Jong-Ho Lee. D.D.S.**

Department of Prothodontics®, Department of Oral and Maxillofacial
surgery,*™® College of Dentistry, Chonnam National University

The purpose of this study is to evaluate the effect of the bone morphogenetic protein,
bone matrix gelatin and collagen matrix on the amount and shape of generating new bone
adjacent to the implant.

Implants were inserted in the mandible of adult dogs at 2 months after teeth extraction.
Artificial bony defects, 3mm in width and 4mm in depth were made at the mesial and
distal side of implant. Experimental groups were divided into three groups ; Group 1 : Defe-
cts filled with collagen matrix and bone morphogenetic protein, Group 2 : Defects filled
with bone matrix gelatin. .
Control group : Defects filled with only collagen matrix.

After implantation, the animals were sacrificed at 1, 3, 5 and 10 weeks for light microscopic
examination. For the fluorescent microscopic examination. each tertracycline Hcl and calcein
were injected at 1, 3, 5, 8 and 10 weeks after implantation.

The results obtained were as follows :

1. The molecular weight of bovine BMP was about 18,100 by hydroxyapatite chromatogra-
phy.

2. Osseointegration was observed in experimental groups 1 & 2, and BMG and BMP had
an excellent bone forming capability as a filling materials to the repair of the bone
defects. ‘

3. The degree of healing of bone defect area, the experimental group 1 showed more
prominent bone formation than control group, and the control group showed fibrous
connective tissue between the implant and the bone.

4. In the fluorescent microscopic findings, bone remodelling was observed regenerative
lamellar bone at defect area in experimental group 1, and partial remodelling in experi-
mental group 2, In the control group, fibrous connective tissue was observed between
the implant and bone surface and sign of remodelling was not apperaed.

Above results suggest that BMP has rapid osteoinductive property and can be used
clinically as a bone substitute on bone defects around implants.
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