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Experimental Study of Vascularized
Bone Allograft in the Rat

Hiroto KOBAYASHI

Department of Orthopedic Surgery
Niigata University School of Medicine
(Director: Prof. Tatsuya TAJIMA)

The purpose of this experimental study is to investigate fresh vascularized bony
allograft with or without administration of cyclosporin A and to know whether it
has any advantage over non-vascularized bony allograft.  Three inbred strains of the
rat with known RT] antigen, Lewis, Fischer and Brown Norway, were used. The
tibial shaft raised from a donor rat with the femoral vessels as vascular pedicle was
grafted into the defect at the middle of the femoral shaft of the recipient rat and
the femoral vessels were anastomosed to the same vessels of the recipient. Results:

1) The rate of union of vascularized bony allograft was higher at 4 weeks
postoperatively than that of non-vascularized bony allograft, but the difference
in the rate of bony union was no more distinguishable at 8 weeks
postoperatively.

2) By histological examination, viability of vascularized bony allograft was
confirmed with active absorption and addition of new bone in the allograft,
while no viability of the grafted bone without vascular pedicle.

Findings above described lead to the conclusion that: fresh vascularized bony
allograft is feasible not only between minor mismatch group but also between major
mismatch group under administration of cyclosporin A. A vascularized viable bone
allograft acts nearly as a vascularized syn- or auto-graft in which bony metabolism
and remodeling takes place nearly normally.
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BERMEC > Ta . ATHEERATLE R ES&BP
73w 7 ATRBELICHS, M & AR E O inter-
face OB Y, ¥ BRI RURE
BrZ0 s BMEEOBE TR, WHEERD focus
sl B —J7, BYMBOERE®#ED A HkE LT,
BREBIUCEBEBTBMELD S, FTEERRTE5E
DREILBo DY, BEIOTORLWEEFEOLD
HRCHEE S LS. b LARESHORVEREOES
MEES & CHREEBET S - E AL ST, NE
CERET A EREA T, B S BBRAORE R
BRI K & B 0T, BEVRECEEED
HOR donor LD HBEEExbhE. X TFEE
HEBEHEGTFObr > T35 v bR AV, IEEMx
FRERAEEBE O LS L UMBEA LRI 5 00tk
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BYEROBTH S,
II. WRHEEWMEFHE
A. HWEHE

FREVITEEGESHE RTI Obh-T05
Lewis (RT1, HAEAF v — R « U 3A—ERAHHE),
Fischer 344 (RT1», HEAF v+ —/ R « Y 3—Fk£tt
#468), Brown Norway (RT1", WRFIEREHTIEN
BERE) D IELRT v b AEH 248 A L, 4£#8
~10A4 (FEH170~240g) TATL, FEKZH
BEYERBRN CHE - 8- BErT -1

B. 5%

1. Zr—7HE

RBREM D donor & recipient DEEAEMLLUTO
STEAVES T
Lewis & Lewis @ syngraft B
b. Fischer 344 & Lewis @ minor mismatch &

Fischer 344 & Lewis @ minor mismatch &
I~ cyclosporin A % 10mg/kg/day T#H 1 [HF

a.

C.

£ 1 HBESHE (RTD OEfSc A7 donor-recipient
DG EBHOMM 7 » M GEE 12480

group % B AR | M 2 = B | 10 0 L)
(donor-recipient) donor-recipient G

Syngraft ¥

Lewis-Lewis) 1 -1 11 16
Minor mismatch B

(Fischer 344—Lewis) v — 1 13 7
Minor mismatch B

+ Cyclosporin A 5 Iv — 1 21 13
Major mismatch B

(Brown Norway-Lewis) n— 1 10 8
Major mismatch B

+ Cyclosporin A #5. n — 1 13 12

I: Lewis, lv: Lewis variant,
Donor

A4 15ng/kg HERY

n: Brown Norway

Recipient

4F/7213840

7HEW i

70 2 B =%

f

S 429 »25ng/kg BERS

BRSO
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Donor

Recipient + Graft

recipient O kHF

2 MEXMNBEBEHHR

fiteos By 5 U7 HE

d. Brown Norway & Lewis ® major mismatch

picd

e. Brown Norway & Lewis ¢ major mismatch

Bt cyclosporin A % 10mg/kg/day C#H 1 [H

FifH28 0By 58

5 A X LI IEY A X5 MEEA X BB
&, MEEL O EEEBECH SRR o0

2. MRTALE

T donor BHIE & recipient OB EHFIFT 5729,
donor *Fiffo 7 HETL 2 BEi 2[@, Ha w4 v (15
mg/kg/day) OFECEERLL & D.

3. FE

A 2 BHMEIL, 2wt ko Ed donor
ORI 1.5cm % REBEIRE RSBk
MEER S, FOMEEORME* &ML, BRELT
BIERERSIR S MEEL T 5T = 8 — >0 TR
3%, BEEED muscle cuff RIfTREFOLDHDOHL
BB E 35, RIE recipient OX KBEPREC
# 1.5cm OFRBHEFEY, ZOKEBEC donor »
LOREBMEE 2 IETHC T S &, BERTE > HPErR
CEE 0.7mm O8I 1 R AR A RCEARET 5.
OWTHBEEOEBIRSY recipient © AXBBEIEIRICHE
BETTL0-0F A uvyEAuisWaEs s BB
HBEE=2—RATH A A— LCRIRHBL, AEEE
Lz,

MEZED I EMEFTBEIL, donor OEEEAL 1/2
H BT T G U ISR A 2 < DI L, reci-
pient DEXREHROBRBLCBEL, BRCEE
L.

4. HkE

a b« dBHCIIFHUA, AR T v F—n
(50mg/ke/day) # 1 @IFHT#RLE, ¢ - e Bl cyclo
sporin A (10mg/kg/day) ZFHY A H28HMET
EL, TOMR CHAERSRES TS5, £F4iik4 80
LHETCERT A LoRSY, BROT AL 2 HA
ENEFhT b 59429 v (25mg/kg/day) fHEER
LAHAH_EERAYTY ® D).

5. BEHEL L O PR

a. HWHOT v bR 2ENBCXBEEREL, BHEEO
peoximal & distal OFEST CORSRBLHT L
I,

b, MEEMSEHTE, OFYEMOBFREL H
ET B, T4 —KAOBIE - KOS B L
fo. LT, BRIBCERD 1/2 UEXR-TW5 L
DR EHE L.

c. MEEM2FcoVTIE, BRRmEEYER
B R cEWA D patency DEELYF 2 v 7 L,

® 2 BRSOMEEE

1. X#|EV 75797 2FR
0 /. : non-union
155 bridging callus O &4 HHIE
2 5%5: union %7/ uniting callus OB
2. AIBFR R
05 K—wire BECHEEEN LD LD
B35 M7 instability %D 5 L0
154 fibrous WEFMEIXH A D, instabi-
lity @D 550
2 /i solid union % i3 fibrous union

EREEHODH L L O
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IS & BTG & BRI A KA U CREE L. BRE
OFEE, * 2 OHERECHE, XB, VITF v
%, ARFELERFRO0~2 ACHHEL, 6 %8N
ELTHE LK.

d. BEFYELABRELALMHL, 0%xx/ —
A B, Villanueva bone stain #8, methylmetha-
crylate BiEAR @ Uiz, BHERE O ERHETTE &,
BEE & recipient OEE T OKEMTTE OB IEN K E
iy e hFhfED, B@k & RIS cRSFEE
BTt H@EXEcHESIErREIhIzL DS
viable bone, MR A 221 75 4 @ % non-viable bone
FHFE Lch, BRIOBIE LB Lo EL viability
HEofEEs L. SXEER T ro9 M2 ) vink
BEEOENHBEEEACED LN DE, 400k
BR#E T TCBEHEL, —7, donor EFL
Tehned VOFEREOBENEOT EHY, Thh
non-viable bone O & —F L, Zhi#@EBRL
#- dead bone &E %, HREEBELTRIHMAEHEL
fo. T hIHA 27U vDOHE%EMES periosteal new bone
formation A H 5L, Zhd graft » recipient
ThichRT 20580 ©, c&5RoHE L.
WA, coBWEERLLTE L >Tolcd, &8
DMEEN 2 BEOMEY &G, PAZEMA: IEEE
L% e —iEm & LT L.

1. #& R

A. MEEMFEBEGAIOOEYSMEAGELE
ZY—FHROEFEE (X I
Cyclosporin A FE5MI Tk 488, SEHL L sy-
ngraft ¥, minor mismatch ¥, major mismatch ¥
DOET, MEWEBER, T=2-EREERE LICE
F L, major mismatch ¥ CiZ&fW&HAHAEL,

Brid4#®E Lich »7:. Cyclosporin A &5 L
minor % & ¥ major mismatch B CIHIMFTEAESR, &
FEFRE LUE LD, TRETIXEELLE S h -
I,

B. BHEBOBRSE (&4

BFHOBMB O TR SE » ME XM & O &5
Bl & V& EEAZER M IBRET S 5 MEEE L OFEBE
by, &4 OBOFEABRORE M- ()
WA L, BERSEOHEIIER 2 R L6 SiA
OFHEHERE TV, BEAT 1 Sk H OFH A TR

Lz, ABEBOEBRFEIU tREXTVUTOR
REigi.

1. Syngraft BTk, MEWAREAZEMIARL, 4
R C I EY A S & BB O CERE S %K LT
THEE*BDi. L LSEBETCHEIEL .

2. Minor mismatch #Ti3, 48%, SHEHLL
MEYETEFR, B, S SHAERAOIECE
TLi®, ThThoOBCRBEEE oh -1

3. Cyclosporin A ##4 L/ minor mismatch
TR, 4BRTHEYSEEEA, XN nEFws
HEAZAOICE T L, mEYWATAE & AEMORM
TERE IR T THREEZRD, WBE-EYWAH
PAEGIOMCERE s YL T THREZLED L. L,
MEREA L BB EEEN a1, 8EETIE
SRR O iR A R LY &SRS & R 1 %L
TTEEEYRDLD, MEFYWESRHEALIEEEN
AQ I EY

4. Major mismatch BT, MEYSHEIEFH
e, MEYETREAZER, WERs LEEE R L.

5. Cyclosporin A #5 major mismatch i3,
4 BB MEY & H BRI ME Y & IREAZEE & v fabk
ES5RLUTTHELRBETH -, SRS IEEE

# 3 MEXMNEEBMEAOMEYSEEEREL € =5 —RHREER

4 B B 8 B B
& B B A®R Vi Bt Bt HR

Syngraft Bt 6/6 (100%) | 6/6 (100%)| 5/5 (100%) | 4/5 ( 80 %)
Minor mismatch £ 3/7 (42.9%)| 1/7 (14.3%) 2/6 (33.3%) 1/6 (16.7%)
Minor mismatch & 7/11 (63.6%)| 4/11 (36.4%)| 5/10 ( 50 %)| 3/10 ( 30 %)

+Cyclosporin A #5
Major mismatch B 06 (0 %) 0/6 (0 %) 0/4 (0 %) 0/4 (0 %)
Major mismatch B /7 (42.9%)) 2/7 (42.9%)) 4/6 (66.7%) ‘ 2/6 (33.3%)

+ Cyclosporin A #5
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x4 BEACHI-BEAE GBI 12400 48B4
4 Pl i 8 #H i
m & X%  MmEXEML | M & X M |WEFZFEL
B | B | (HIEED B | B 2| CuEEd
Syngraft Bf 3.8 (12 | L 2.9 (16) 4.2 Qo) ® L | 4.3 (16)
Minor mismatch B 27506 (1.4 (8)] 23 (8 [3.0(4 1.9 (8] 25086
* skok
Minor mismatch B } }
+ Cyclosporin A #%5 [4.0°(14)| 1.9 ( 8] 3.5 (10) |3.8 (100 | 2.5 (10)| 4.5/(16)
S % R——
Major mismatch #f ML 1.5 (12)] 164(8 | # L [1.8(8) 1.9.( 8
bk ES
Major mismatch # } }
+Cyclosporin A #45 (3.5 (6)]1.8 (8| 3.17(10) |43 (8)]2.0 ( 9| 4.1/014
*¥ **} l *E

*EHEEHD (p<0.0D), FHHEEHD (p<0.05), () HREEH

pishofo. 8 EBETIRIME Y &AL L W& B
BU7s 5 O R REEE ORI ERE S KU T THBENS -
Fois, IMEBAFER] & oo BRI IR BN o h - e,

6. Minor mismatch B & cyclosporin A ¢4 minor
mismatch BED HL#E

4 ARED MEYABFFIC B\ Tk cyclosporin
A BEHOBRSENFESHOT L VHLICS
<, BRI GLUTCHREN S~ 8BOXRER
TebEEROBRSESRMEY T L, JERGREE ORM
T, ERERS KL TOREELRGL.

7. Major mismatch Bt cyclosporin A #5 major
mismatch B & O

Major mismatch B iC ME W &HBHEFM fo- 7o,
BFEFIRED LB TE b - . MEYWARAER
cyclospoin A ¥ 5B L FER GRLHA~D LFIHETED
ERAEFABEAYRLLPEEEL LD - . MBEZE
L OXBBETIE cyclosporin A B 5 EEMNIER G L
LM bhCEEdRL, 4 8B ERES KLT, 88
B a1 WLLT CHEENS - 12

C. ¥&mAR

1. Syngraft # (K 3)

MEEA BN EYERSEFE LTV 48
OBMEATIBEETEHEDREILA/MIcTEL
FoEFTEVEEA TR (K 3-a). BEFEEOX
45T osteocytes i (B 3-b). BIFEMEIAN
Rk, BEAREOPRBRME A+ A v OTEERN
By, RESABOBEMICT T4 s ) YO

FAnRESFEHERL AR (H 3-c). fWELT
t¥, recipient fl& graft WOEI AL T 7% 1 20
YRS callus BB LT, 8T, BRIA
H#ATE D, BEBHBEMOH A1 v TESENE
BARMCE T A0R L, BERMTET b 591
DU IR R NI EER AR L T BRAE
DENFIOGRER CIEBME & recipient DOERL
BERAECLIDR -2 Lic<ik->TWwi (F 3-d).

ZhicE L RO MEREE LAOBEREIT 48
T A4S empty lacunae T, EEBO—HIcDL oste-
ocyte MEEH LRI LH, 8H T, osteocyte Do M
BT ->Tufe, BUEBRBEEATR T, 4, SEBLL
BEEFOBEA TR SN, TIEZT 7912
VOBBENIFAEBENALNLN, AR A
YCEBE N BB - X 0BT S

2. Minor mismatch # (B 4)

MEZES & OMEWEEFFIOFRIIL, BB oste
ocyte DERH LR AT L HDHH, KD empty lacu-
nae ODREAERL, BL <L TOMITALBRBE R
LElb &1 (B 4-a, b). HEBEMBETE WL, 0
BYIESHRBERT, HnbA v TERE NS DR -
SEEL LT (B 4-¢). MEYEHHAAEN L mER
BMLATEAIN S YOIV EBR LT E, HE R
WA 23 Toic WHIRE <, REBTPEA T3, recipient
M oD callus HEET, BHEEH LOEHFEIED
foh -7,

3. Cyclosporin A #% minor mismatch 3 (B
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5, 6)

4 EOMEY &S T BEEEEO R FE
FEr@Es st (B 5-a). $74, BEBK viable
osteocyte DELENAD LR (B 5-b). HEEEARD
SXEMETR TR, BESKENRTCIL A YO
TEINANRSTVEY, ELEEORMIET by
120 vHE-LBIBRED LI, BEEFEHOHNT
syngraft WEWEIGER Lz (B 5¢). @EEATE
At v TITAVINEBEETORBEN T b5 v A
20 VT TN EREAREHOBFERSED bRt (K
5-d). 8ETIL, BMHE%L L0 FE L recipient HHD
BEMOFEENEAL, BETEHIL viable OF &
T ENTEHEORSIE e-Twic (B 5e). #
HEEMETTR TIZH vt A YEHSIIRKE h, R
FrIHA ) v ERESEFAEFHRRD LA,

MEYEHEAZEG O 4 BTk, BEARTOE IHK-
TWABES &, WA 5 3 THI s - o DNRAE L.
osteocyte Rz LA ERD LA, BHEFORBO—
iz osteocyte DFRH B, FEEH D revascularize
ERTVWAHZ EHRB L.

NBEOMEZEL O 4BTE, BEED lacunae
G EAESEE empty T, —HBIRE >3558
EFEbTEr Lk (H 6-a, b). SEHEME
TRHABERO A VOB <AHRDE VRIS h
FRARECEY, BEMfCT F599 20 YT ~ULR
nicHERFL LHER LT (B 6. 88k’
L BB ORBIHIC osteocyte HADHR, EBHMD
revascularize ER T\ 5 2 & &RE LI

4. Major mismatch #

MEEMREOMBEYWETIITNTCHEEL TR, IF
LA LSRR R > . A BTRBES
BB O lacunae (I empty TEXEEHE T, A
CEFI L d YL LRAE, FARRIZEAY
Bobhshot. SEATIEEUNC—EFEELRAD
ZJ@HO Bl

5. Cyclosporin A #%5 major mismatch ¥ (K
7, 8

MEY&HEEAERIL, 4 BTRBHEFK viable oste-
ocyte M LT (B T-a, b). BEEAORCEK
ETBREEABRMD A+ A vid—8ERE X, o5t
BT b 394 20 v TI_NSRHFEENED LR
o (0 T-o). BEAROMMERCERBEEN»S b
recipient AL LF b SHA 2 ) Y TITRAERIH
EERAD LR (B 7-d). SHETIBEEK viable

osteocyte MIEFET %4 & empty lacunae D5 H
B Ul BWTEEA O EBRMEE T recipient O
BRI UBHEEHSORIIC LD hbb A VTN E
NIcBSDRL, FEIHA IV VOIET NN
recipient filic 3 BHEEAM LR, BEEGHOER
fSBERE LTV (B T-e).

SBHOMETEE LAOBEEL 4 BTl lacunae
s ALY empty Tho7o (F 8a, b). HHEEME
FTTCRINEL VDFSARESL DR, T R5H9A
Z2YVDITNAIRLEFERIBEAERLR L T
(K 8¢). 8Bieind &, BHEKEORBRS i
@ lacunae I viable osteocyte MFRH LIS (K 8-
d). BAFBEUET CORABRMO AL 21 v I il d
FomEh T, BEMCT b1 7Y VT
SRAINEFEFEIDTNCRD b, @A T
Ehntd YT A3 nBHEENRY, BT b
SHAL YV TSN EhEHFEERBEDLR (] 8
e).

MEYERHAEAOBER S MEEE LIS ZEFEL
AERA LRI

v. % g

EBEMTEEBE I R LEFRETREBO—ROMA
BERE, MTRMEOTHIIRIED, BREh 5 &[FFF
CRAEY LEMMEOEA Y 5, BREKEROBEFM
L - THBEI RS EE2HATHL AU,

Zhiew LTBRAERG LA BRI living bone graft
WP & h, vascularized autobone graft 2IMEXE
OEVEHARE L O BRED osteocytes HFE L
viable IZff72 5 DT recipient & FE M HEHAEN
BIWEREERNEL, BFRAMBLBEVIENREh
59

—F, BEREBE TR FOSNEBCERERD 519,
FHEEEEAHE S ALAVLRTELD, ZoBs, W
PIRRRICEM 2, recipient h 6 OB FHUEE S FE
TEMECD LML AP, BEOHE R &
THERMEAET S TBET L HENRIALY. 1
XBBEEHPPK e & THERAET S 28 A bk dh
TEY. L L, MfToicuWAEEE T, 5425 replace
ShEE<, ZoOMMENSFE<, pathological fracture
R LBVELbh BV,

25 Lo, 19708/ fungus O 181 HE
£ XN % cyclic polypeptide & H L\ REHI&EH©
» % cyclosporin A3F R X hiz. 19785 Calne H A3
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Z OFRIEIHEIF % 9O TEERIGH LTS, H3hoi
RSB RHIIER s % L. BREREORER R
R L > EE S>> BESB > 0> FOEE
LhhTv sy, S coBEign ik, BELYe
UGFEREEBHOTEY 2 W 4. fdo Loy
FETCIMFTOBRFIBHRCERCH S Z LR E
hTw507T, & LAFEMEHF cyclosporin A #5
TreHEBOFENZET e mEXM & cBETteh
i, BOMERRS L BlloBRS v T 5.

Hewitt 5% {3 cyclosporin #\ic5 v PR X BF
MEEEEOEFLRE LA, B kR
ah, FEEHEEAVE major histocompatibility com-
plex (MHC) OHELVEBEAELT S L8 -T
&1, W52 cyclosporin A % 25me/kg/day D16
HfE#¥ 5 minor mismatch $ECRHEBIL16ELL L4
# L7-#%, major mismatch Ff T3 EHF450 fEEH
LicE#EE LTw5a. CoBMETR, KE - BAkE
SRFE OB KRBT 5100, B
cxt L TRIER D55 cyclosporin % #4 LG et
e 69, BENAHE TR, Yaremchuk 512
i, 7y MEEEE TINEEMN X cHMEEBENBES
cyclosporin #JH\ 3 I2fT\Vy, minor mismatch #T
12128 L F M viable TH -7, major mismatch
FCi2 4 AT nonviable 727 LW LTW5. T
KT, RIBCEBE LTV A0, EROBBM
ki A EESHTO donor & recipient DEHESD
BEHLREPEBETLENTER . £ 2 TEEIH
[EHE OGRS >0, IEEN 2RETBEE
cyclosporin A #5FTfT\, BHBOMITL#ET
2hi¥, BEBIBROERN $BBE L FREDYE
BB E% RT DT, —WBHEEESE, —# recipient
FORBC L2 FRNEFAEBORMC LY replace
ShT, PHlemEzHOERANEL Y, ZTORMAT
cyclosporin A DG %k LTh rejection Lk 5
BHEOE LWVETEE .3 W UTEENH LD
Tlkis & &% . Cyclosporin A {2 10mg/kg/day
LHEERR S L. 50V, SR
HEE-T, BVRE - BRIWAWEE L >TW DT
», BEBLREKE TRILEN L, BEBAROE
ERHEOBTESHRE N IBEBTRRNEhTLE »T
LbEvbiThs. Thbh, TEETEFHNERRE
s bl Th, BB recipient KBBRIh3 F
TO—R T T bk b, AR TR
3 EEOEMRENH L HHTH S & L Buchardt

53 OROBFEOFHRRAETBHERLBEC LI,
ETo 2 —HAOEFENRERAT S L5 cyclosporin
A & 4ERRS L. 8EBESRRIEY 4 MM cyd-
osporin A I & AEMIHENE Lich - o, Kfo%k
HRTAEFL Y BERTESVET L bon, 0EY
ERHERIIAE L P -

BEAEY MBEM o GHEEcH D MEEM L
THET D L, 4 BOT~TORCIEY AT
BENTCMERMA EFOHHHBHL v EEE2R L.
L LIEEM SR MERR LBEHTHEEZ b 1o
DIF syngraft BT TH -7, Ui LHESH I Lk
T % & cyclosporin A ##4 L7 minor & major
mismatch T EYW S HBFF CABMEEIC viable
osteocytes DL - & H LD LN EDT, BREE viable
bone & L CHBRIB « FrAFHEMALZ Y, B HIE
BOFRBOLVCRIEHRRS - T b LHiant. 8
ERECIMEY A6 & B O MEEME LEcik
BREAEIETO L THED D - 1o h, #E T non-
viable IZ7¢ o 7o BHHE ORI H recipient DRIG &
LT® creeping substitution %5} revascularize
&h, recipient ¥ osteocyte bA LML LH -
T AR BRI h, AR MEY ST -
o LBV pALRL (BT, 8). BYs LToRE
BRFcBRsh ARl b T, KBHETIET »
FCBREESE 1.5cm L5 -0 fo®, recipient fil
b O bridging callus ABEE AL L 5z
THRAVTRT 5100, BIEEH viable TH 5 H non-
viable TH 2 EFBREKELBELY 52 Tohr -
oo b L, BEBFSS - ERThIFEROEESHI
bridging callus CIROBEEh 5 Lo LTRAEMNE X
HrLA, PREE—EWHE non-viable ORI ¥
v, pathological fracture /& DFEHRE KA. ZOFE
BRTBEEEMAEN viable THAZ L3 ATWEELLR
5.

AR Thh -1 &%, minor mismatch D X
7257, major mismatch T4 cyclosporin A O#
Sicdy, IEEMNEAEEBEOMEREMN 2 AFRBC
HAVCFIED S LBER-N, BHEBEMAES viable bone
ELTREE ST b, BREET S &SRR
MRS hiz, FMnRFELRLIZ LKLY, BOR
BoA—FHEEE H, B0 remodeling BE<L{fTH
hERELRHvEZAEELLRL. L L, donor
& recipient OBESE T uniting callus i X VB
ENERTHEE, EbbichET 5 callus HMEHEE
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ETZ0h, b5 WIRABE,r#EAITLZ LT TER
f)*’)f:.

V. ¥ & B

1. FEEEEETHE RT1 Oobd - T35 Lewis,
Fischer 344, Brown Norway O 3:E%%7 v + %
\+ syngraft #, minor mismatch #, major mismatch
#, & 5K minor mismatch # & major mismatch
¥ cyclosporin A ##5 Lo 5 BHE2EY, 0F
W& LB IMEEM X EERSAEEBE LT, F
ERMTEEEBE LB OMTEREELR
FEB Oy % HEERET L.

2. BERSED, 48TMEENE syngraft FEH
ML 0E L, BRES YLUTTEBEERRD . +
fsht vascularized autograft & FEEICRIGE S L.
FOMMOFET b BN X o B4 IBRTEE H 0 TR EE
T OBEETH - EEER - TR TR,
MEZFRFHAIC B TBEE A viable bone Th
LOwx LT, SEEEE non-viable DIREETH - 1.
SHETIHECBEFTOBRNOBEILEILH S D, reci-
pient flHRDOEBOFTEEIREOLEEHE LB,
BREECEI D o1,

3. MEENXEBEELMIL, major mismatch B
T3 cyclosporin A O& L5 THHEDOF T recipient
EOBACREE L, MERXE L OBEERBMICE LB
HMEORN, FEFOHRMEV-5HD remodeling H
GRS » T3 2 R S his. HL
BHEEEEAFIECRNEY 53 TE Y, MEHKEF S
haZ e X0 RERIEMREESh b & &2 bhi

4. BERAOFHES IS R L1 donor flld, reci-
pient flic iK% callus HEH|AT L I3 TER
PR A

E ] f52

APEOMBIE, KR TOMEHEL VLW BITRK
FEFHEMABEREHEROEF L EEE TS o1
HEREEECEM - LE . Bl cElB s
Wi B b FAHREEGE—, FRFE FETEELD
HKEETORFECE L EH LT
APFEOBR O, BB R KSR
LPFEEMES L > D LR L, BHOBAEDL
¥4

EHLO—EIE, F2MHABEYESRE BT HE -
REBEIIES, HOEFEEMAMRERCEVTHE

F LI

2 £ X B

1) Abbott, L.C., Schottstaedt, E.R., Saunprrs, J.B.
pEC.M. and Best, F.C.:
cortical and cancellous bone as grafting material.
J. Bone Joint Surg., 29: 381~414, 1947.

2) Anderson, K.J., LeCocq, J.F., Akeson, W.H.
and Harrington, P.R.:

The evaluation of

End-point results of
processed heterogenous, autogenous and homo-
genous bone transplants in the human: A hist-
ologic study. Clin. Orthop., 33: 220~236,
1964 .

3) Burchardt, H., Glowezewskie, F.P. and Enneking,
W.F.: Shortterm immunosuppression with fresh
segmental fibular allografts in dogs. J. Bone Joint
Surg., 63-A: 411~415, 1981.

4) Burwell, R.G.: Studies in the transplantation
of bone. J. Bone Joint Surg., 45~B: 386~401,
1963.

5) Doi, K., Tominaga, S. and Shibata, T.: Bone
grafts with microvascular anastomoses of vascular
pedicles. J. Bone Joint Surg., 59-A: 809~815,
18977,

6) Hewitt, C.W., Black, K.S., Fraser, L.A.,
Osborne, J.G., Sayles, T.J., Achauer, B.M. and
Martin, D.C.: Cyclosporin A is superior to prior
donor specific bood transfusion for the extensive
prolongation of rat limb allograft survival.
Transplant. Proc., 15: 514~517, 1983.

7) BHEEX, RREESR SEEZ, ¥ B, Bz
B YA /uARYvyERAVELET v POKRES
fE. BFESE 20 21~24, 1985.

8) Inclan, A.:
in orthopedic surgery. J. Bone Joint Surg., 24:
81~96, 1942.

9) Ostrup, L.T. and Fredrickson, J.M.: Distant

transfer of a free, living bone graft by microv-

The use of precerved bone grafting

ascular anastomoses. Plast. Reconstr. Surg.,
54: 274~285, 1974.

10) Parrish, F.F.: Homografts of bone. Clin.
Orthop., 87: 36~42, 1972.

11) Phemister, D.B.: The fate of transplanted bone

and regenerative power of its various constituents.



22 FrBERFAME F104% 15 THeEFE1H

Surg. Gynec. Obstet., 19: 303~333, 1914. transplantation in a genetically defined rat model.
12) Yaremchuk, M.J., Nettelblad. H., Radolph, M. A. Plast. Reconstr. Surg., 75: 355~362, 1985.
and Weiland, A.J.: Vascularized bone allograft (CERLICEE 2 A21H 5% )




(a)
(b)
(c)

(d)

R G 3 KO(T)

3 Syngraft BoOMEY& SRR

BT (%) EBHERABK recipient D bOFAEHAED SRD . (488D
BHHEEIC viable osteocytes (=) %%, (448D

BRI v v (kDD ZEHIT N, HEAMCF 59420 ()0
T NEH bR 5. (4 85D

Tt v () EESBREET 54429 (8 ) %E> recipient & DY
TR, (8EEE)



INORR GO A ()

4 Minor mismatch B MY WEREEE (4 HED

(a) FHEHYRDT, BEEOMITARNREBEND.
(b) BHEERHIEE AL empty lacunae (=) THB LA TWL 5,
() BHHEOHVEA Y (k) OFXWHBRINEH TS,



N AR 3 (Im)

B 5 Cyclosporin A ¥5 minor mismatch B MEHZH]

(a) HWEXCTEHERMACHER (%) %@D 5. 4HEED

(b) BHHEEMEI viable osteocytes ¥ #H % .  (4HED)

() BHBHEBEAOA Ve, Y (k) OZE I VORMCHTIT IV 7 ) >
) DI~ REH. BEBEBONT syngraft KAWL RT. (485D

Q) WEEERTIANEA Y (X)) OS~VOREBICF 59420y (&) TI~L
SN FEERED S, (48R

(e) BHBEH®EDF L recipient HHLOFAHBEAL, BRETIIRINE EREOR
ML s -T 5. (8EED




4

(IV)

k=41

m 3 A

N R

6 Cyclosporin A % minor mismatch BTy %M LFH (488D
(a) BHiTrDB—8HRINA 51T TR, FEHEbThThs.
(b) empty lacunae OIRER 4% .

(e) Bty () DO ETSUDNDFE-TA, PO 5 594210 v
(¥¢) D7~ bT M CHARBITEVEHIRE 51T 5.




N R R S (V)

® 7 Cyclosporin A #5 major mismatch B[ HAH

(a) BEBI—HRBREIh, BB recipient CHRTIHFEBTRXEDL. (4EED)

(b) FHEBEHEI viable osteocytes %%, (4

(e) Antd v (k) OFNUPRRENILDTE. FLIHA47 )Y (Q)D
FANMEIL T THL. (4EED)

(d) BH#F (%) & recipient (%) OPECBEDLNEF 744710 v (§) T
SANENLFABIEECHRT S I, (4BEED)

() HntAy (%) DINPBRIRNEh, FrITA 70y (&) D5 ~<UHE.
(8 8%



(a)
(b)
(e)
(d)
(e)

N BR G A (VD)

8 Cyclosporin A ¥EMEXMEL major mismatch B
BERSHENE <KDY, B recipient IR T AFETEYbInlH s (485
HBRED lacunae (313 & A& empty OWREXZ L, non-viable &FE A2 bLh 5. (488
BB A V4 v (F) DET NVDE - TS, FiAEEHEhThTth s (48D
AT B D XG4 T—EB viable osteocytes (==) %38 5. (8:HE)

WA TIEALEL Y (k) TISVENLEBRETOBMIZ T 794210 (Q)T
FRNVENTEEESES LN S, (8B



