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The influence of fibrin glue on ectopic osteo-chondrogenesis induced by bone mor-
phogenetic protein(BMP), which was extracted from decalcified rabbit long bones, was inves-
tigated histologically, radiographically, and electronmicroscopically. The mixtures, consisting
of fibrin glue and BMP, were implanted between femoral biceps muscles of AKR mice. They
were examined 3 days, 5 days, 1 week, and 2 weeks after implantation, respectively. The fibrin
glue did not affect osteo-chondrogenesis by BMP under the mixture conditions, and new bone
formation was seen almost in every implant. The fine network of fibrin glue seemed to be
effective for adhesion, differenciation of BMP responding cells and was well cooperated on
BMP. Fibrin glue network could control the area of osteo-chondrogenesis by BMP. It might be
due to restriction of diffusion of BMP.

In addition, the whole shape of the newly formed cartilage and bone was influenced by the
quantity of Aprotinin administered to fibrin glue. Fibrin glue may be regarded as an effective
cooperator of BMP in the case of clinical application of BMP in the future.

B 5 AEBROEHMITEFEERETF (bone morphogenetic protein LT BMP) O'F « #UEHEE
IS5 2 574 7Y CHIOBREMET 5 2 L Th L, BRKET(BMP) £ 7 4 7Y “HIDBREY
Y7 N% AKR ¥ 7 ACBAEL, SR X MFRNCHE L, 2 ORICBREY > T e e DT
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RENEEENDZ T/ OF v OEBREZD IERLIVFER - WBO2BNLBRED Y bo—
VU Rz, Blb& D BMP BERRGHS N7 4 70 Iz <$ivie BMP O E L 2%,

4

1909 4E Bergel® X AME O BB IIB T2 74 7
) /=5 Y DZRERE e RE L2, WeTT7 47
> i fibrin powder *® fibrin patch & LU T 8IEo (k1M1
WIS &N, 0%, factor X1, thrombin, 1k
BT A EHS fibrinogen DEFELE A E », fibrin
crosslinkage KB 5+ 2 2 LB EH 5 HITE RN
7O E T SO F = QI X D EFERTT 4
TV DEERO Iy b u— A2 HREE 5729, R
£ fibrinogen OFREBUEINORFAE L H0 £ - T,
factor X1II, thrombin, #{bkA V¥ D A, 77 aF=
YEREFMUI7 4 70 >4 (fibrin glue) HSERERISA &
NHBLE>T B,

7470 EOBERIGRETE
1) Fibrin glue & U T : #iEY&, MERSY, WK
JFAE, osteochondral fracture!™®iz ¥ 7 4 7Y >
HOBEREL ICFIRE T 2 HEk,
2)Clotting substance & LT @ ‘B4, BBHE, &
B © OWMTRHTE OB » S O HMOFIED 72
W74 7)) Mo mREERE ® FICHIE T 55D,
D2oNBHTondH, TRLY PHIESY FRECM
REORERICHER2BER L TTRL, 747V >
MORESFR O BERERE, FEME OBREE, Zho
R AERLBEEBRECERL 7 4 7Y Y ES
BLTw3,

—75, BMP @& -#E2HFEL, EFEBREEE
TAHZEMHEENTHS,

Thibbh, 747 CHOMBESEREINE, W
R, B & OWEERMIE» D T <, BMP &
DHAT, B, B L EHBH ORGSR LD B
FUEICER S /L IEES DI LEL SN,

27T, 74 7Y #x BMPRE&FIOE - EHY
BIZ DD TEBN A ERE2TOEREWET S, 20
RERRRNC, B W LB LR, X0
BiEEse ) 2 EBF5OMBEXENETI2H0TH
5.

i

7 #

1) 74 7Y »#(TISSEEL KIT)
Fibrinogen & thrombin i & % [N & & B £ UIHE %

ISRz 2 ROREREER TH 5 IMMNO 8@
TISSEEL KIT £/ L 7=,

a) 74 ¥—)b ) BB M BERERIEERE
DERBHERUL OO THVERLIZT 4 ¥V — VBT
1ml & 75~115mg OEEHEAE L 2 D 20 P
UToWE»SEEN2,

TATV =T 70~110 mg
Mmig> 4 7ox 279>  2~9mg
BXIMATF 10~50 Bfr

(1EAZ 1ml OF#E P ERMLERICSER
ZEXMEFORZICHET D)
IR - 40~120 mg
b) vy 7 ruF= R 3,000 KIU/ml
BOHY Y,y F— R EEEM-KIU
1 FIP B{7ic %1 5)
o-1 vyvirorErid 41U
Q-2 wy¥hrurtEr500 500 IU
(ba> e rQEBREA-TU 38— R EBE
¥ b bODrEY0.083mgPIKEENS
EhE L CEHEN D)

d) BlbALy 7 ABE 40mM CaCl/l

T4 Y—=Fy +OFERAEE, FEERT v —
na)®77raF = (b)) THEBLTE LIRS L
L, SR 0 B (SEOERCIE -1l 2EEHF L
7o) RS LYY AER(D) THREL TE2S L
T5 BIRSEELEAERRATLIIEICEDAL
HEROHBEELT 4 7V VEERINTE B,

2) ‘BERRET (BMP)

BMP 2764 & O HEMD ic# U T O fER L
o, 27, DERKRREBEFEHECBELLLOK I
075 AY /- (1 DERRESEEMZ, &
BT 6L BB L, WIgL. FhE sy -
WL 7B HREGES R, 0.6 NIERBICT 4CT, 48 1%
MOBKRIERIT o728, AMERES 7 =Y V%
Tz 4C12 B L, BMP O£ &SRB RO
FItED H 2 FHW 2L 72, 2O E 4°CTiI
10 LU, 20 L% FEE KT 48 BRI OB
B{Tof, L OMREOREL AKTNEEREYE, B
ULCTIELL, 20EE2EEERsSELLDE
FH BMP & U THEOEEBICHER L,

3) BMPGmg) & 7 4 77U »#0.2ml) D BRE Y
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TAY—=NFy bOEIES Im(F 4 ¥—0N, 7
7o F =)k AN ESTHE & K BMP 3 50 mg %
ANTESE £ EEEICTERL, ©o< DR FII/S
YECTEBEDRL, B1KS L BMP #8—I0BS
s BlOFREET vy —NFy DO 2RSS
Iml(bo>r ey, Ay A) 2L, BMP %
BARE LIRS OB 2RO FNZNOESG X
D0.1ml D5 0.2ml 28/hs v 7 EicidiBEE L
7. WHIREYSSESCEET 2, M-k kE s
DEZF A 7RIVIHEOBERY 72 ERL
7.

KBRS H

a) BMP &7 1 7Y VBIREFIOE - SBHYEED
RE

M8 22N ~\ pentobarbiturate (Nembutal) % i A JF B
U7z AKR w7 X (6384 4KE 120~150 g) D B ER
LD TKEE~, 22 lem O FYIE M2, BFO
MEZBEL 2L 5 B2 #A B s, KBETHE
BHC#E U7, kMg, *OABEEHRICYS 7
AT CNTEA LY > IR B LT, BiESMtE
Bl —i2 3 % 72912 BMP (5 mg) BB (13 18) 0 % >
TridAEEE, BMPGmg) &7 4 70 V#1(0.2mb)
REHAIE) QY > SR~ 20 B
L7z, 74 7'V > 4(0.2 ml) 8EhEE (10 18) b Bl—o F
FECTIEE L7,

BMP 84> 7 L BMP 7 4 70 VBB & 5 >
FAOBIERS 1BE (50D, 238E (8L wBEL,
RXBCTE - WEOBRRRLEE L, 7274
70 CIBARERE b B LEE, 2 HEECERL
FERDBE &[T o7, WO THHEELD, hs0l
MR RO H UKL Y EER, AR 2 ER L,
H-Efh, 73 v 7 —3uf, b4 Yy Tl —
Bett e 7V BB CHRBSERIRET 21T o 72,

b) BMP ~D 7 4 7V > 8O B DMK

#i#n BMP #1338 a) LRI S5mg & L, Zhi
BETDZ274 7Y v #(F 4y —0, 77ud=y
3,000KIU, P o> tE>500IU, a1y
40mmo) DE% 0.1ml, 0.5ml £ LT, 28Oy 7
ALAF 0.1 ml 8, 0.5ml B 2{ERIL /-,

[Bl—< > 2 (13V5) O AR EH R o —#8 %
0.1ml B, % 0.omIBEE LTH > 75
7o, BlEtR 1EE, 2EECEZL, X SEps,
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BHEF A ML H-Effa, 7oy v » 7 —3h,
A Y T =R EIT O R BB A O X R,
FETRRE 21T o 72,

c) BMP ~®7 7 uF = » D HEDOME

BMP 0% E B a) L [E#ED 5 mg &£ —F L Lz,
CHEBEETZT 4y —NFy FE1IRShO7 7o
F = YIS 3,000 KIU, 2,250 KIU, 1,500 KIU,
750 KIU, 0 KIU(Z7 4 7V >0 agE) Lz, oh
SOHFLEEILE, 608, 678, 60K, 5/En<
v ADWABRTIEEFHMICEEL, BB T
WX, MBSO 21T, B, BEOBI
TTOUF I ERRERL 2OV AR X
DER TSI CRIEL .

d) BMP RIGHIECRT 27 4 7Y v iy b0

B DIRET

EEa) LEBC BMP i S5mgicl, 747U >
MOE® 0.1ml & Uiz, > 7A8HEE, 38E, 5
HE, 1#H, 2EBrBEsr 2Ry H LT, BHEe
BQUE i) Ediping o R U

w R

a) BMP7 4 7Y » HiR&EHDE -
(Table 1)

(7 4 7'V B

B LEE, 2:BEILE - BEOHE ALK
ol BHESHE»S 7THE F TREBERIC Y Y
AR R OB TN TS 120, 2 hllE
BEHEY > PV ERSRTE ok, Ry 7
FHBR BRI I R > L 0 IS T 7
N OERE LSS SN, 5 HES 7THEHOR

WEF

Table 1 Incidence of new bone and cartilage for-
mation according to the composite of
implants, 1 and 2 weeks after implanta-

tion

it RN 2W total
ivinglte | 5/5% | 8/8 | 13/13
BMP alone 5/5 8/8 13/13
fibrin glue alone | 0/5 0/5 0/10

(BMP Smg, fibrin glue 0.2ml)
% ; The data represent the number of implant with

new bone and cartilage formation out of the total
number of implants
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MR BB Y TVIRBEERNE E i o T T,
47 HE 5 10 BEMUEORIAC L, BiEY 7
BN S NFERCE R h- T, IRH2HEBELUTE
KR TOHER - RBOBRRI LMo T,

(BMP B8

R 3 HE OB Y » 7O BRI /Ny o/
FHIOEEN S SR B0, FEHE~SEL 2k
ol

B 5 HEOWW Y > 7L TRE B S
LT3 DNH o7z,

BT AE CTREXBRETHFEHFTOEHES A
S EIERED, HEENCIHEEEOREL
A HER L 7z,

BE2EETIE LA Y T — I TR 5B
M ss—ERIC A 5 Tz, RN X REGCBEY 7
AR EDBSHICHERL 27, BB TRFEE - K

Fig. 1 Photomicrographs of the implants with
BMP alone at two weeks after operation,
showing small island-like form of massive
new bone and cartilage.

A Alcian blue stain, original magnification (o.

m.) X50.  B: Toluidine blue stain, 0. m. X10.
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B AN BRI A 5 i (Fig 1),

(BMP & 7 4 7V VHIOREE)

ol 3 HE OHY v A0 EIENC i BMP 8
BzLE~N, & DEER /N OB A 5 Rz,
ZO—EOWEANBEY > IV ORBEICEREL T
7o, UL L ZhsoMilsoBEa /bR Thy, B
U7 hafd % b DR MERMIE PR B F Mgk it
o fz, Zhe OMBEOSEORE L, BMP B
& BMP 7 4 7Y VRSB TIIEEN e o 12,

B S HE TR L DEBICHSEREL, Zhao
HBER By » 7L O cBECEAL, fakbRE
CBL T, 2o EfiRMMoBER
BMPEMEELrZb O ahol, FLMXBKEHRT
BMP BUMBERRCHET - YRR L 2 8 o7,

B EE T, SMelifilangi{ashdiiw
2 DDA L T B8RO FuLEic 3Bl 2 wigk
RO R - BN A s N, BiEY

Fig. 2 Photomicrographs of new cartilage
produced by implants of BMP and fibrin
glue mixture.

A Implant at 3 days after operation (Toluidine

blue stain, 0. m. X5). B: Implant at 1 week after
operation (Toluidine blue stain, 0. m. X5). C:
Implant at 1 week after operation (Alcian blue
stain, 0. m. X25). D: High power magnification
of a part of C (Alcian blue stain, 0. m. X100).
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N DOFZHEA L M 2 oMb A T, 72
MBSO X DEATOAERIZE 7 « 7Y VEIHE
FL T, MRSy 7)) Bl e 8
RicHEHT LS wd D, ROTEEY > 7 LONBIE
WERORMEEBERMERS A SN, IS DRS
{bMER MO — 0B > 7V OWEICEAL,

R EEMMIC ML T B, dubElid 7 « 77U v #
& BMP 23 %D g £ THEL Tz, Lidt-> THIE
KONBEETIE, BHEY Y TANIRO LS CiH SN
72 (Fig. 2). 23 RO BMP BB O O F
B By, BERCHER T2 G 3 RE{EL -
Tz, MX RTINS OWER - ENHRETE
5H0bb o7, BHE2BE THEEY Y LD ERAE
BEAA S TN —C TR 2 BRI S &

7z woven bone * EUEHIII TR S TBY, DI
EIRESSE ST % 5> T, ZOBRASEBOES R
KESOY > 7N TIEE—E0.5mm » 5 1.0 mm)
Ll o Tz (Fig 3), B X MECIIHEER BB &

Fig. 3 Photomicrographs of implants of BMP and
fibrin glue mixture at 2 weeks after opera-
tion, showing new bone and cartilage
formation which looks like egg with shell
of almost constant thickness (Toluidine
blue stain, 0. m. X5).
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DEHBEC S o 72, %70 BMP SR - bl U OB
YNWEBHEBOBREHREL T2 00Eho
(Fig. 4).

b) BMP AD 7 4 7Y »#E D% (Table 2)
(747 0. 1ml DFF)

Fig. 4 Soft X-ray radiographs of implants at 2
weeks after operation.

A: BMP alone B: Mixture of BMP and fibrin

glue

The implant containing BMP alone induces new

bone and cartilage more extensive than the implant

of BMP and fibrin glue mixture.

Table 2 Quantitative relationship between new
bone and cartilage formation and volume
of fibrin glue containing BMP (5mg)

time after operaticn total

e W MW (13w

0.1 me 5/5" 8/8 13/13

0.5 mg 2/5 6/8 8/13
(BMP 5mg)

* : The data represent the number of implant with
new bone and cartilage formation out of the total
number of implant
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Table 3 Quantitative relationship between new
bone and cartilage formation and the
amount of Aprotinin in fibrin glue

time after total
omaeration) gp 1w | o | 3w (‘ng)
of Apretinin
Joo0(Kiu/ml)| (0/2) | s5/5% | 4/4 /7 |11/
2250 (0/1) | 4/4 /1 “ 6/6
1500 (0/2) | 272 /1 1/1 5/8
750 (0/1) | 3/4 1/1 = 4/8
0 (0/2) | 3/3 1/2 = 4/5

(BMP Smg, fibrin glue 0.2ml)

* ; The data represent the number of implant with
new bone and cartilage formation out of the total
number of implant

Fig. 5 Various forms of implants with new bone
and cartilage induced by the different vol-
ume of Aprotinin in fibrin glue (Toluidine
blue stain, o. m. X5).

FG: fibrin glue A Aprotinin; 0 KIU/ml B,

D: Aprotinin; 1,500 KIU/ml C: Aprotinin; 3,

000 KIU/ml
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Btk L EECRBME LS v 72 F1(5/5,
100 %)z, 25@ETYH 89> 7 261(8/8, 100 %) iz
SEEEI THIAE - BT SNz, 2 1EE, 2
BHO#K X @FRE T, IZIEBEREO Y L O
DE WY IANERTE T,

(7 47 #580.5ml OF)

B 1EETRS YA 23> 7 (2/5 40
9%z, 2BETHEHSY Y AAF 6V I N(6/8, T5
KN KB THET -REBSHD N, Ll
0.1mlBHCEE L TO.5ml BEOHAEE - REDHIE
RpE» o7z, e, 0.5mIBOHEE - HBEOHS
N7y 7ATH 0. 1ml BRERL THEY 71
DY HROFEE « REOEB Yo7,

c) BMP ~O7 FuF = BOE#E (Table 3)

77ud =y 0EOERG,000 KIU 2 & 0 KIU)

X BHEE  BOHBRCRAS RERIA SN
minot, L LEBHEY » 7VOFREE - B0 &F
ka7 7o F = B0 I D RE B -
Tz (Fig. 5).

Thibb, 77uF =i 1,500 KIU & D &0
HRi, BEEOY Y IVCEBLEER, K& 30
¥ CHEEICHERTSE, I JICHER - BB
ENnTnz,

—7, 7 FaF = N 1,500 KIU & 0 DRnigse
Wik, FEHBCEEY VDB LT XD ke
CAfERD Dol IR ENSHES - MBI
BMP BEMBOBHE T BB SEL Tk,

d) BMPRIGHfZICX T2 7 4 7Y & v b ORE

SHEORBEY » IVOBERR TR, 747V
MxZzo 2 g BEL W, BiEY > 7 VELCHE
Wi, BEREE, <2z uv -V rofh, MIERM
JEMEFEL Tz, IOz ER7 4 7Y %
v NOREICEELTE5 T, LOMEFES IR
W b DA M - 7z (Fig. 6).

5 HEOBBEER T, BEOBELI WK EE T2
DR OMIEN T 4 TV vy FOHFIIEAL TW
o, B E 74 7Y Ay PSR EE LEE
L, BE + MELDDbH 2 RACHERMIESE -
7z (Fig. 7).

7T HEOBBEGTCEBEEY VBT a S~
WMt EH T 2 IHEEERlas S < Aot TORED
T47 YAy FORIZ/NRTE A IO F
WEARREGZE 2D, PEO25 -7 VigiEs s
WL T BEEFMEN A S,
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Fig. 6 Photomicrograph and electronmicrograph at 3 days after implanta-
tion, showing fibrin glue surrounded by many small round cells not

attached to fibrin glue.
FG: fibrin glue

BMP : bone morphogenetic protein

Fig. 7 Photomicrograph and electronmicrograph at 5 days after implantation. Many spindle shaped
cells attach to fibrin glue (fibrin networks).

FG: fibrin glue

IHEOEHEGE TR Y —F VSEOBE LB
b ash, TOMBEIEDT 4 7Y vy MIHEE
L Tu7z (Fig. 8).

WHEORHEY » 7T, #MisAEE I von
Kossa BB TH VY ADWENTER s N2, EHE
BT B Z AR o Mins g £ R o geE i
MH Ntz FOMIRAEE RO ANV T LI
Bk ER D B X 5 A ez (Fig 9).

UMC : undifferential mesenchymal cell

NET : fibrin networks

14 BEC3HBEELICEREE 2 /S, REMICHE
E/hakr TAVEBORELLEFEbAON
v, REEGRTIR TR S OB & BB S B RAR
HEERICEFI L Tz (Figl0),

z B

Bergel? (1909) 0 7 4 7'V » DL MEEF BT 5 &
s, BAPABHDT 1+ 7V Y HOBBHEELE
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Fig. 8 Photomicrograph and electronmicrograph at 9 days after implantation, showing the proliferation of
chondrocytes and chondroblastic cells. Fibrin glue disappeares from these area.

CC: chondrocyte CB: chondroblastic cell

Cf: collagen fiber

UMC : undifferential mesenchymal cell

Fig. 9 Photomicrograph and electronmicrograph at 10 days after implantation.
Above left : photomicrograph of calcified cartilage (von Kossa stain. o. m. X250).
Right : electronmicrograph of chondrocytes surrounded by calcified matrix. Below left
electronmicrograph (high power magnification) of calcified matrix.

CB: chondroblast
fiber N : nucleus

T 28&ER ST LD, 74 7Y vEIMEBES
HFREZZEREL AR Tw3, —%, Grinnel?
(1980) & I #RHELFHINEDS 7 4 TV V=4 v 7 4 7Y
VWEBELTTORTHME - R T A LETR
L, 74 7'V 8RS O SRR BY
552 0RBERLUIBARFCESSOWIEICED,
74 7Y VIR OBE - B - SbofEge
542100 T, BHO/NNIERE, EELHE

CM : chondromatrix

Cd: calcium deposite Cf: collagen

EROBEPEUREEEZOBESHEET ey
TREALIZIDW % 72, Bosch® (1980) &1k 7 ¥ F 05
B RIBERAERIL, # I~ Kielbone & 7 4 7V ¥
HABEL-LOEBEL, Kiel bone B THAEL
ooy b o= BRI, 74 7Y URIRETE TR &
DESCHEECERBINEESNS 2 LR HREL
>, Bosch i3 7 « 7V Y% EH L 2 OBREHR %
fibrin adhesive system(FAS) & &3, # OBERTE
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Fig. 10 Photomicrograph and electronmicrograph at 14 days after implantation.
Woven bone is formed at the inside of implants.

CC: chondrocyte WB: woven bone

LIRS % H 0 Tv 5, Arbes? (1981) & 13 fteE &
747V ORGRIOBEERICL>T, 747U ¥
BFHEREOEMEERT EWME L, TOBNI D
FY7NREIAMHAP), VIANVYTLT AT oA

MTCP) ¥y 747U VHEIREL TBRIBORE
BTG &N T 100D,

LU BMP CRIZT 7 4 7Y Y HOEEIC DV T
BRHTHD, BMP 7 4 7'V VIESH 2 ERIGCH
THEEE, £71) BMP 74 7Y VIBESEIOE-
HBHEAE, 2) BMP &7 4 7Y Y HOEBESL,
3) 7uF= VS BMP OF - REFERIZTE
4 747V 3y bk BMP RKIGHIIE - DGR
ERBET HEBNEBRSLEL L 5,

BMP & 7 4 7'V U HIREREE, BMP BEE & Fl4k
B ESERE L CFEHsh, 2oBENCEER
Lizs >y PV OXEFRTH, BMP Bhif - Fikk
BRTE - ENHBELL Z0Ze»psT74 7)Y
#25 BMP OF - SCESHEREHET 5 2 i3kt
BEpnlk., LaL, ¥ 7 ABHEEBO I < FHI0 B
(BHE%1H»55HBH7:0 £T)TIE, BMP & %
MRS T 20 ERORE G TEMTHL » M
M B o7z, ZNiE Grinnel” (1980) DIRE W H 2 K5
{bEE R PR T 5 7 4 7 > DA
ZEAb0EEbh3, Tabb, 747V UL
n %< @ BMP KGHila % £ & &, ZRHEI BMP
DOF - HBHEYTRIZ T EEZLNS, UL,
BMP T 274 7Y Y HOBEEKT 2 LBIEY

Os: ossification

v NN OEFEE BB L, HEHZ BMP ZRR
SERAMBEML:, ZOZ IR BMP LT 47U
LOEEBALEMNEET I L 2REBL TWE, $H
OEBTIEBMP S5mgia LT 74 7V v
0.1ml 25 0.2mlOBETRE - LWENISFEHI L
295 0.5ml TlRE -HBRBFEEENE OOBER
WRFINERA S & 72 - T fz, 4Lk Bosch? (1980)
M Kiel bone &7 4 7V VHOBEEBROBR,L1E
BLTWB L3, BETE2 747V VS HEEEH
2%k, BMP RIGHIIRIGAED 7 4 7Y Vil
hTw2 BMP 2 TREECTE T, 20B - WEHIHRE
DEHEEZTOREWEDERDbLL,
HEYERFERC 74 7Y YERICAE T 3R
&, 747V BNz s7 o= vEF R 51
) BB E OBRBRECEINICEC s Tw
20D Uinl, 77 oF = EA 3,000 KIU BT O
HEClk BMP OF 45 - SBOFHEAEICH T 2081
Ao dofe, Ziid Bosch @ Kiel bone A L
7o EEERE L —8 L, BMP bBEH SN TH Y Kiel
bone WWEMERICEWERER DD L Bbh b, —
B, 7ruF=vEOEMCLDFEE - HEOHER
LB~ IO BRRRBRL 7, 0K
WoBEGIZSEEZSBEE»S THE LY, —HEHEL
727 4 70 VR, BEROTGEIC L DERLIBD B
D, T7OFZ ORICLD ZOBMBERBES S LE
ERERL 0 EELNE, JORKIW X BEEE
Tk VRS LIRS T & 72 (Fig. 11),
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Fig. 11 Soft X-ray radiograph, showing the influence of Aprotinin
in the mixture of BMP and fibrin glue to new bone and

cartilage formation.

A: BMP alone (at 1 week after operation).

B : mixture of BMP

and fibrin glue with Aprotinin (3,000 KIU/ml, at 2weeks after
operation). C: BMP alone (at 2 weeks after operation). D:
mixture of BMP and fibrin glue without Aprotinin (at 2 weeks after

operation).

ol 3 HE TIRERE LT & MBI Rk NIBO
FETHY, ZOBELSIHEMEEE > TEV
ok cBbh, IREBE 0979 RHREL T
w5 k3, BMP 3% oRaae 3 BERREC 2
DHMEDBREE 2B 0D Z L E—HLTWw3, 7
4 7Y Y BMP 0 % 0 RISHIRE~ O IEHRIEER
CiREEEEz Tonwb O Ebh,

BESHETE, 747V YEBORNTIKEA LK
BRI 7 4 7Y v Ay MICHlEssE R L
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