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Effectiveness of Transplantation by Freeze-Dried Bone
of Goat to Dogs

In-hyuk Choi' and Chong-il Lee
College of Veterinary Medicine, Chonbuk National University, 561-756, Korea

ABSTRACT : Freeze-dried cortical bones of the goat were transplanted to the experimental
fibular defect of 10 dogs for valuating the possibility of xenogeneic bone implantation and
the specificity of BMP(Bone Morphogenetic Protein). The- freeze-dried cortical bone
eliminated antigens and defatted with chloroform and methanol were freeze-dried at -80°C
for preservation of BMP and then sterilized with EO gas and storaged in room temperature.
Ten freeze-dried cortical implants of the goat were transplanted in experimentally defected
regions of bilateral fibula of 5 dogs in clinically normal. The transplanted region had been
radiographed for observing state of bone union and BALP(Bone Alkaline Phosphatase) in
the serum of the host was measured for valuating activity of oteoblast per 2 week-interval
after transplant procedures. New bone formation had been observed early in one of ten
regions around implants about the same time as autoimplant regions. It was incorporated
with its host bone during 4-12 weeks after transplantation. In another 2 cases of 2 dogs,
new bone formation and absorption of implant had been observed from 4 weeks but they
were not incorporated completely until 20 weeks. The rest of the freeze-dried bone implants,
7 cases of 4 dogs had not been ebserved new bone formation nor absorption of implants.
The freeze-drying method for implants means to not influence bone incorporation,
Although less of union percentage, the union form of this experiment were similar to
alloimplantation and it may mean to block immunity reaction that disturbs the bone induction
by BMP. It demonstrated that the possibility of the xenogenous bone implantation is
recognized by reason of the low specificity of BMP between goat and dog.

Key words : freeze-dried bone, xenograft, BALP, dog, goat
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ojc}. BMP?| F7t EBo]A-& ZHEd] HiMe
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< AJAEy] Aste] Z2, @A F e BRE A
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72y #4 AAA F 5EE F9S HA $2AR]
(OPR-FDC-8032, Operon Engineering, Korea)ol]l2] 724]
7t Fd FARTAZ A o] W] F FE 1%
olsdct. % 5% oW el FANEE iAo &
20 WAE AgAEk EBle] st Zle= oA
A ZAAZx A2yl FHE FO gas(ethylene
oxide 10%-+nitrous oxide 90%)% 41 F.AFslo] Ab2-of
BEGR F o]l T35t} oA FH e o2 71|
5P EO gas Fdyo] BMPE] BES} 4%
EpA el Aoz oA 9l

Ol&|m® el Of4

z+ A& Aol g3k 22l atropine sulfate] v}
¢} thiopental sodium®] -f%7}4 2 enflurane®] {-%|
ubF shefix] dubHal whyel ole} shER-2] u]E9
SRl AEst vlE ZHFE 2R
(Fig 1). v]Z-& oA Y 5o obelzl 32
2 o] Fol WA F S & vt ¢l
= Fiolx -9 Ao o vl-{-3e] LAE 3
231 5 gle Ao A 9.
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748 4~6 mm W2l ek, v FL] AL electric
handpiece saw(BL-F3, Osada electric co., LTD., Japan)E-
o] g3t o wEe| A&NSle FAAEE ol A
& A Aol L Ar| R AJ¥sted FAlsd e
W& 1A o ANelE 53 998 B
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«— Experimental defect
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Fig 1. Diagram of experimental defect and transplanted
region of fibula.
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(Fig 2-A). £-2Hd f-3o] deoind 79+ 2nte]ef 270
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choll A AlAEe] AJAde] atE|glo oAl FHE F
FH o] Zhovt 205074 = el A= frite] o]
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Fig 2. Serial Radiograms of implants after transplanted
freeze-drying cortical bone of the goat on fibular of dogs.
A. complete union form: early new bone formation, B.
incomplete union form: partial(distal) new bone for-
mation and absorption of implants, C. non-union form: fi-
bular atrophy of the host and no new bone formation nor
absorption, D. control groups.

Phw whike e 2 vehtw 9ok 2-C).
ANEAAZEE o)A 2T 2he) 4 39
e wErh 7] shdfatae] vhehdel o
256 A1Zo] HAE T 10500 Fao] o] o]
1250|415 ¥] remoldinge] AIZFE R 7 165747] 2]
% 3 924 k(Fig 2-D).
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Fol 2o TAEE dolur] 3l A7
BALPS} ALPX|= HIAMAALAI oA s} B9bdd
g 2 v A58 vlasisich o]4] A BALPA
7} 22.7 IU/LSL 1nte] ol A & 22 2bdd f-gte] i)
Zofl M= A fite] doludchFig 3). o1 A
BALPZ|7} 31.3 IU/LQ] ]2 10te]= §F SollM= &
SHA Rkl Yol o 3 22 f-3te] dofiix
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ke, BALP|7} 56.6 IU/L, 65.2 TU/L, 42.5 IU/L
ol 3ute]ell = 25 R-ghe] dofubA] strh(Fig 3).

S Rt BebA f-3he] ded 1nle]ollA o] 4]
F AEL] Aol AlzkE 859 BALPX& 152
IU/Lo| gl 2t o] Al7]4-E] BALPX|7} Abale] 205
ol+= 31.9 IU/L7HR] Z7}5 9l 2o (Fig 3) remoldinge]
Al2HE] 205 o] F-ell = thA] 209 IU/LE olzict. &
Foll= b o] o E Selle Rito] dolu}
A ¢4 mhele AlZe] =7 A2RE 454 36.
2 IU/Lo] gl o} 145 Folli= 43,5 IUL7HA] Z7)8bs
or 165 Folli= 31.2 TU/LI et fr3te] dofu]
o 3upe]|e] FHgel= o)2] A HF BALPA 54.8
IU/L7} o]A] 3 1050l 35.4 TU/L(Fig 3), 2250
222 TULE vobArt. x7] shd-fgte] doiuted o
ZT 2ot ol A= AlAFe] A=y AARE 239
BALPx] 272 IU/L7} stalf-3te] oyt 1050 &=
41.0 TU/LZHR] Z71slgd v} remoldinge] oyt
1450]| &= 18.5 IU/LE Fol 3 th(Fig 3).

SAfrigel Aot Aok fite]l dejuir] ke
7 S-oll AlPFo] A= 7] A|2FgE o] F2] BALPA| ¢l
= 24 e Abelrt A = sl ch(Fig 4, p<0.05).

TALPS| Hi§}

o)A Zo] 271499 Ao} BAH U vl
o] 7ol 4] Vil o]4] F TALP#|e] W3k BALP
e} fAlgh wsHE Vhebdeh(Fig 5)

Glucose, BUN, Total-bililubin, ALT, CaXx|Q| t{&}

7 AgAe oE Wy AseE el
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70 ~—u— Non-union
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/L

R S S S N S S W
0 2 4 6 8 10 12 14 16 18 2

Weeks

Fig 3. Changes BALP value in serum after transplanted
freeze-drying cortical bone of the goat to dogs.
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Fig 4. Comparison of BALP variation rate. The difference
between union and non-union during 8~20 weeks, bone in-

corporation period was statistically significant (p< 0.05).

~—&— Union
90 ~u— Non-union
- —+- Control

U/L

0 2 4 6 8 10 12 14 16 18 2
Weeks

Fig 5. TALP changes in union, non-union and autoimplant
(control).
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Y f gl 24571A = o)X 22 F7t A
TAE A skt

£ AYelA ehd 2ebd 83 A2 olF
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tiono] gJthe o] 23] d3kg vl Aoz A7hEl
o} g o)A Ze] A F] FE Foll ATl WA
Hohes o] 27 B Aged BAfe] Ass
A A ¥ic) stoiebe g f-ghe] dold Aty tiET
9] A o|AFHe F4= o]l AlAFo] FAH
o] o]A]F¢] 71A U4 gl BMP7} 29 F4$ f &
& 22 A7k BMPY| e 0|3 F T
HAeojukge g AdEiche FA4°E oo £ AY
o4 Jehd 39(30%)2] AlAE AL HHuREe]
Adrhs A& A4 4 gl

olAlZe] F3taele} FolA o] XS u|as)
7] $1& BALPY EA A f33t H2TL 1146
TU/LSA 39.11 TULS] W 9)E fAlsta alglevt B
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e A AR ASellA 10419] 150-240 TU/
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FAE ke B P} nlmgichd 2 AgelA] o4
= A o] o] FA] 467U EA
Algo]l £833 A7l YA 147 Heg A
AE Q] BALPA| 7} olA]i= A 7]el aliwdE]7] ufE-of
BALPX 7l A& W9iel sl= AL 45sta sl
oJulsl AU Zoltth o]zdt AL nR-FE A
A ¢l Aol A e} ko] BALP|7} oAl a gl 7
22 Q13" < girh o]z W3l o]l F TALPX|
o] Wl ME fARE AAE eb o], o] A
743 BBl TALPE FolA|xe| #Ad s
BALP®RI-E H A A7 7] w| ol TALPS} BALP7} A
&S FAT S0 AZEch whebd AL
ol 2|g FEd e AYZo] FAE] AR 87
o] F5 BALPX2] Wists} -2)4 ol BA7} 2de
S AT S AU Hp<0.05).

0]A] Hel) 2% BALPA of|A] &t &2 2bAlf-3ho]
Aot ofE &2 B3k Fie] dod A9
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Jolrtx] o2 3utee] A= o 54.8 IULE et
W A& BALPA7} G345 f3h8o] Erke S
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F9] o)A AYHYNME FARE Aot Yeht o]A"
BALPX| 9} o] 2] 39| f3tdAlol thallA = kg A
Ex oo} & A2 A=)

B APAA Yebd Aafelld f3Hge] 42 Xe
= FFF olaldlA viephd Ao} {AE {iEkA
ol ehte Ho 2 ol 5HAZI Ak & o
o] A1gk Aul= FEkel o)Al A o] FAAH A fAMRE
Aoz A4} w3 ApEE FEAEA
o]4lgt BE oA x7|f-dte] viehd A& A4
Z A7t 5 dASA derta # 5 gleH Al
AZe] AL Hgutge] dovbA] ¥x glvke A
3} b f-gell A vheld o] A1 Fe] Frol Aol 27)el
AlAgZe] 8AF 7lo] BMPS] Z3A-f= wjFolzt
3 AZgelE Alekat sl Aleldlli= BMPR] Eol4]o]
dcka A 4 lsich. eyt AR Ee] ¥
AS H3E £&3157] ol BMPE AL& £
2] BolA -+ o 4= qirh

o|F:7ke]] BMP2] Eo]4jo] Qir} slriet® qdAtellA]
9] o)FF olale] Al 5-8-2 $lElM = 1Al
o= creeping substitution, osteoclasti} osteoblast
2] &Aje) Fejste gl7) 7| I A A7} 9
ol & Aoz Az}
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Abefa} F|alole] Fola] 7lgAd = BMPE] EBolA
< HESP| faled Alokwie] 7|2 & FAA XA 3}
o 72} wlFel| o)At Abem] 7o) FHAAX
%= chloroform®} methanol & 22| ¢} &I AJ-& A4 35
g1 FAAZRE BMPE R&EsIg o EO gas® 3
Fatgict. 5AAZE oA ZFHE A sute] e 45 v
F 1030l o]AlgF A 1326l o] dolyhe
o, 2ulg] 22o e 9l Filel, 4vte] 73l
ol dofubx] wste}. A7bE 71A S SEAR A
gl&le] o]Algt Aol FAZZAMe|UPHL o)A
2] f-gtell dakg vx]2] ebodet. ¥1E FEES 9ot
A8 REE o|# & o]AlFe] ¥ H e F5TF ol
Al AR R E Vel s, BMPe &3 =
i AT AL Heukge] xvtE AL ofv)st
22 Jl9} Abakzke] BMP& Bolide] Yol o)Al ¢ 7}
Aol 3l8-& A Akskar slgict.
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