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accelerator of bone repair.

Gross Anatomic and Radiographic Study of Bone Matrix Gelatin
Implantation in Tibial Fracture of Rabbit
ABSTRACT

Different ossificant materials have been used for induction of bone repair in many studies, and bone matrix
gelatin which containg bone morphogenic proteins is one of the hest ones.

In present study we evaluated the role of this material in acceleration of bone repair in rabbit tibia.

A hole of 3.5mm diameter was made on right tibia of 10 and 12 rabbits as study and control group
respectively. In the experiment group, in addittion (o Bone Wax, we applied bone matrix gelatin in the hole.

Radiographic images were taken in days 0, 20, 40 and 53 after operation. In 6 rabbits of each group,
photographic pictures were also taken after exposure of entire bone. In 6 controls less degree of restoration
were seen on day 530 In 4 experimental animals restoration were compeleted by this time and in 2 speciments

repair processing were better than controls, This results shows that bone matrix gelatin can be used as an

|\_ Key Words: Ossification; Bone Matrix Gelatin; Tibia

N

P N LD ._;_-,'..Q_,.T_,,; OY 3 e i¥e oo glaisy o0
Sk il 3l (5 slaa e s, S e Sl g S
bl A SR ) L 1 y dabd cladd pad | hnlga
bl P O P e R e el Y e
..'l..i.)_)sgh..-.:_.l..a.clq-..hl..: I..k-‘\.-l_,.m:-d).'l v_P_.IIi.E- Jn.ﬂ-r..»l |4_I-I.»0)E' J_'_-;_;_?eJ_.i dagt
s el e G5 Les e 50, QY D dall el P o

_Ji._iL-:,-i St ghadl gl Glay e T oge Jas el placil i gser
i'"f'a-’; Spge 45 g s u d_._‘_}f i’I-J-Ll _‘:LAIS.-_:JL Lt ‘_F;I_‘L‘.'n.'..,.dl i,q.;.nJ.-'

PET ‘;..ll i,'IJ_H J;-_;“ c.:l.'-.k.’ii,'ll.-.'; aloloe= (-_jll-'-'_: A Asls n_:;}l et

! O izl g3l Ay g 2

oS>

- ¥

slys L bl gl culon s 0s 59 o Dlidoes 539 0l

s et bod s pulad el o 4o 5 00 e PN P

Jos gle S ey gl 48 Slyaadd 5y e 5N ) ealand
Sl gad 5Ll AEL, e O pinil o

Rl por 5 g et g3 03be cpl 2B gy sl ol 0

L O PP 1) R T SR PR oL axla g Sl

e VT g S g bl S0 s N5l 2S5

LSJ_&‘-'.'! L—Jﬂ_...- I .J..L_x_,.,_f -.._I.J|_-'n-=':_:| sl O e 5 _}_f_-_,: J‘L‘)gf:'

T/ i ey i 0y S s e el gl S st O g

e j.q.:Lﬂj' ﬁJ]E_‘::I -'.Bﬂl'lﬁ Wax 7 n_,'}la_l:r -—'—1-",5 _'AI.J_-L:_! w_..,.'.'.g...'-...a

PR g eI R S PRI L R e P S R B


https://journals.tums.ac.ir/tumj/article-1-1408-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

Sk ol e IE BMG -.:,_.:.5-

s s Girees Anatomy | ..

(a7 .__,.":a;_}_- ptbbiln almas B

lylSas o Yamashita

e S e Slan v 50 slaiss 53 45 15,5 5,158 rat
oadude opl (59 993 e adaliie CUS e o i g wellS
Ol LS5 5 sl »U Acelluar Mineral Deposition
(NS oy VY S Bl A ead (5D
Sy b gl 25V S gl S milSas s Hu
CR{ IFPEYINS S5 I VP P [ PIES| - O 38
il G g e g3l il anaa YU Slae B pad
S gle g 13851 4 015 s Douglas (4)L05 S sdalial,
e 50 Sy pi g b I3 Sy g 4 gas aale 3l
55 Ol gl 33 48 58 ealiin Wl nd ol Slaer 5058 0,
al. ),fj.n.._gj._,.a‘_gJL_. Im_....l Jlde JE.A.J;J-UM
Jl o Ol sn g glde [ls g 30 3l (g5ludl il s gd
Sl 53 5k sl ah sl Ve ol o ey 93 3l Al alde
aly ;,-.i}_a.._'.__l ) el BMUG 45 s pad uﬁ_;l;.,f\‘l“\.-’? Jha 32 L.fkl'.";
sl o S i b3S Lae e Gy 10 RAL Soiye
3 ket lad s ety g oed) il las Jlalilya
3 apad Sl e o Ll Ty e s (G U e
P SR D P | FE U B U - P S JE
it oy alae pBMG ciSL S

Ry
etlee
a5 din gl LI*:;I;f{Strﬂpm;a;:utn::u;irt i el _J.:.J_'L.-;T elis by
s Sl g ol o S il e plie Doy g5 b g ok e
BMG 5 g g bl o dopae 5 giladl prrahiculs Bl
HLR & I T P T1
il i i ol a8 Wdies Oliia den L.H.é.
Ll cpeat 33 ! 03la o) 53 ABMP 5 gy bl 4 BMG
oz pn Al BMPS S 105 g0 20058 O))lSlen s Wang
) 2ot al8aLagl Wl 55 3l yivad gy
ool glnan gt gy BMP-2 o el ai (3158 pien
38§ S el sladil

g L,a')"u.cu- celad dw _L:L-ﬁl..g‘; g _]T dlnza y by il

& A .
e st

et 5 egr BMPs s BMG 3l adine solizad Wl (3 ¥)23,5
L ahsea s Tuli 03,8 o o ol sladba oy Sl a0l
3als 3 s A5 e Yo o Wl O gl G g6 aad ondha
15246 saalis (DBMG) s 3l es gyl o il olakas
330 O il U g AN 3 fee 3l amalgs azan a5

_!l,,.l,;; "'-I:"n.::':]L;.uxl nul.l.)_)f;il.ﬂ_q.ﬂ J|',:=L‘| UL;MS:.:!‘JaJ..:-J:iJJ

4oAao

Sl e das 5§l ol i il (slguai S Ol

oer s 30 gl | eSS glglle Ty L O 55 ¢ gl i
By s sl ol g (1)l e Sy ple
Sty g 2o U Wl g 35 50 3l e 51 Oldiee ¢ e
oy 3286 Slaslimal W Ol g o sy ol pe alad B, s
oSl dF) pay ol e Sl gladi g (Y) A,
Demineralized Bone Matrix | Jies o o 230l ozl
A Senn L(14¥)s pasi oyl o Dliz te s Gelatin(DBMG)
dloays g YAM Jle o 5l s Jlftfiulﬁ
Ol il g e 835 380l b R e gk i
Ol el Fof pldll po e o Jaa 2 s 580 e
gl sl el g V4RO Jlu 5 Urist (F)osl caws
Sy pee e 3 gl o3lnd (BMG) Ol iz 20Y5 Sy Sla
b3l el i3 a8

sdalie by gy il giladl pmral yadls S2S ce )

_'g"_f-":n'....a.c.LJ:-h._.Jma_;n,.S'l,,aL:.l

S a3 3 @il ol eldll g Reddi . (0)a 5
sstiz .| Demineralized Bone Powder (DBP)  jus s sly.

|:L‘|"] .!J,.q_: J--‘II_]'I ..-"':-:L :;-Llln.l:_l; ] }_,"'S-

LT SN PR PSS EVT RIS JO PRI g I S
Medio-lateral (ML) oo 4 o S s 385 o0 5hti 1, BMG
ol il s Atro-Posterior (AP) & a4 ool e i

il 2 DBMG ap 50 g ol sl D35 22 nalang L ) ol


https://journals.tums.ac.ir/tumj/article-1-1408-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

R A A 5 T SR A AT PR PP

Ao fide 53

gt 53 sl r APl o s ML S w o e gl san e L G TN e |y i i e s e shar LY S

-}_hz‘-ﬁ.ﬁnul'-:-‘\_l;_-HL.H{C}-ul-:lﬁj_;_:.:"ﬁlic-h-flmhwﬂuﬁiﬁjﬂnﬁﬁﬁ{hj‘j.:..:Ll_:]T

s e VT s BMO gt g il & s 2 S5
S e At Gl el e plnil e
P YR N VR VR P51 P UL S EO- ST < LR
PN | R S o S EX N ) CW -3 P
Lﬂ_{.&.? Wil glan gler 2 S el Ay 5 oLl
Al g als e GLE ) Lm s FO B OO ke, g 4y YY

b o2linl 0 Ol gl 385 o pabePellet gl po

Bone Matrix Gelatin(BMG) 4. j b

SE el gl ad sl (Yo ) Urnist 3, 5IBMG g5 gl
PPN SRV I U B [N RS S-S WP WY PRI
s gladl il § Ldd axiS e i IS5 szl U s 2 S0
s3ab st pule 053,20 53 5 edod azils Tibia 4 femor "]
3 el 4k 4 Spongial bone ol ycul glalgl e us 8
L 5 il s 5 g 5 2l 0l ey 5l
s (PHYI®) 4l olins o )b s s edsa S5 plas ul gy
g s sl glai il Gk aaly pi%ed Jhaie
LB 5 alpe o 3 4y sdal 53 (Chips) clakss

T S S e Bile s e 3 IS gl Sl aslazal

S s 53 Fide LS S s Nilsson 3l
(onse s g s gl esliza BMP 51 80,0 50 Sl e
L), BMG ;'_:LE.&:-:.,-_}'I‘_;:_-_ .(".?]I;d.uhﬁl.a.,{.wiw' b ogsasla oyl
e 1 EJJ_‘;--CIJLﬁ:\_,w" Lﬂ_..n._-lll ™A 13 ;‘l'lv,iﬂ...u' Y ;l_dl.“ ssle .:;]II:.-..C-
3y 250 FAD 33 sala ] (g3l i s ol
amem Chadl VY Lo BMG Gl aalazad U _;i-l} s L1y yestif
AVAYS s de 5 gl s LAY L 1Y
O v poa 5 pBMG 2wy bla b sl eyt
.LS-L_:.'L-T_:J L'nmﬂﬁt.'._.n k] ..'l_)!.:\ |_:. q::-_',-_j L.!I-A-:'LF- ;.._l".,:..:..:_: o5 Tibia
il il ol iyl G el s plan sl (V)50
Lﬁl_:'l: L,s;'ljl_: e i a.Lf.L_.lb _':,! S e b palazd \5-"@-4‘:-?@

LI P 1)

Mooy w93

Chop o i T8 o b ol 3 g 1155 ki 0% 5 e T

ol 3 Ve S Sl 3l 3 STV RE o


https://journals.tums.ac.ir/tumj/article-1-1408-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

i g 2 TS ANRIOMY | o o

(TVa) 1) S5 atfiiils alow O

_,.}.,A.:'..;‘;.:AP-.;J;HJ..;...,IJM;N‘ILC.:_;._.,;d.gn.__...g_-n:...-:-'I;_,L:E..u:\_,_a;JL..‘._!_',_,_,ET_','..;.H_._|_;‘_,ni.in;.._.ni_,.._3||5;l§5_ﬁ_,ﬁ_,u{.4?.f‘j§.i

1D JET ST Sl ead e b s el B2 (€) s i o Lol el LSS 0 808 snt als L ir i o (b)) oilasl wid

YL Goa7 U Aali sy 50 F 5 el s, 40 f) B 85 VY
gl s e Al 5 aps (V1) el 00 mEdkE g olislis
oo Foem slel 257 gp; 50 bl - o la 585
po 3l sl L ba 58 s sl ol o dps Sl
TOM 3 gdem A5 saly gl s sl b g SUPEY. S ST W
s g 32 ‘_j.!-f.i; E e g e Ol dand Ll LS g e
az s 3l ealinal boLdid aa L8 Ol el e s sdos 5l
Ll s Solenl v mm i o S g Sl
pae o aet g deld s e so e Losud Bone Wax jlaslanl
spge a1 Lad 3 ) Sl S A
eals 13 e 53 5y s 4 Y3 SBMG ole jlamg 2Ll
LTl g e e iy i sl s il 5 b iy 0
JallS ks £ Jgiedad sl e sl g Yive ST
chens g Yoo TUKE 20 4i s TR LIPS PP LR e
S et S3 ki s L S0 el 0 5 0 S5
Soons 5 S/ g ol g 5 b
b bee im0 S FY T we glaiay 0 6 ol

LA

e oo ooy

il s ;.,:H:J:._J_: L R 4 ‘5{'_;._54','15 b 3l ealizad o
O gl e

LhJ..L_}IEIL..n\_Jl.; Cp s R ERRRCIFES .L-_|_;55' r1....l§_:,| axlazl_
AR ImT

28l Cagem EDTA 51 eslizad .

ey S L Ty
bagre g 2 s 3 L5 0 3 gl

Jo B Y3 en,i pmls g 2L nd 3 eslind
.;IJ,-;,.;,.,.I

salamd L= s pmoalaid U o5 (particle) o3 ag -
a8t s A glgme 0 mle D335 3

¥ s yde Ol 55 Gl ikl ol 48 ey 53 5510450 -
I [P I | .;_..l"!l'; Ul

Sy pme o B 53 VU e ples el S s 5
Lo gz & a3 IS o i 53 3 4 Al a5 g 8 5

AL n}la_}mmbhﬁdlﬁfih;ln{u

S JESN VPR CUC L - 'Y


https://journals.tums.ac.ir/tumj/article-1-1408-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

L N A0 "L TP LT P P

o el s

52 adl e AP e s ey e ML e s e bt e L8 5, 07 Slum | pali Sond e 3l 580 5 sl 8 g5

wod Gk s Mo 53 s T () .'J-l.:-u_,:_-;&Ll-l\.:«...-LIJ_,IItl_.:..ll\:_-_'}L_-A.:Jt}{ij:iw_ﬁlsﬁlgrrﬂjiﬁqtﬂﬂdjmh_ﬂ:J'}Jﬁ{b} byl Wiy

Sl sl 4 g g e g Dliall ol S 0 e
0 St st g sl 3 395 ) 5o ddl e DBMG
ol 8l Lzl il oy 358 BMG il 5 glacils
( J5S) o b gl JalS 00t ol e sa il

ledipad j2 palld foa o Olpdc il 4zl Y4 55 5
wadi ey (Th (S8 5, demYe L6 (BMG glls) a3l
gea gl el s e b2 L5025 il 05508 s oid e ISTL
Slpes Jlom o s (V0 1800) il gladandhe LG o 5 tals
om0 00 58 50 S nl g 0SS

ABMG ehls) 50l olaas yad 3 3y ¥ S5 FY 505982
23 e e dalie (Yh JS2) S5, 8 LS g aadd JalS U
pedS U i 05 By (10 IS8) b0y 8 35 S 5 e
- P PR

B g ezl e 5 el s g glai pad B OY 3550
(fb J5i) celans Fars (Remodeling) il a5 o,

el a5 S o mbin 3 (PO SN gladd paisalal

(228 Ladlyom a8 5 g adie glai o s o !

L DCI2m Jue b 7 colt (o155 8 5 o8 il aslizal
s oalid gle o ga GiDee MA OL = a1 Ye KV o3
ol sy Lk azils y (Medio-Lateral) s _slsy (AP)
2 %o KVP oy Uprade Do T8 x ¥ cin slmads 3l 18
phod 43 5 gla e s 8 esbizal VY MAS 3L 5\ oo FFD
1 -k.:.:.f',.:Lb Sle gl plas sl g g olfnes L dads S ke s
LA S Gl $has o gl eals wlnild Amds V0 2yl
Dyl SPSS i sle i 5hasliz U seey el fudod 5 45008
23,5 e il il Vsl sy (o) Mann-Whitney

.J_idﬂi‘djlaﬁa_?{-f'ﬂ ;&ﬁ@;ﬁ#b}&b_ﬂ

s 5L
&5 k)
2l el sl b g 8 g5 0 g FA s o
AT S ¥T T e g blyd o (el Js) 3k
A3 € Lol

et et g S e By 5 Olaekl g i ;e


https://journals.tums.ac.ir/tumj/article-1-1408-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

e 850 5 Tiross Analomy g

VA ¥ s el alas BF

el e L

aalis Woad s & N Lo ! .
sl BMG 3l Jujl.?ﬁlﬁf—:ﬁjuﬁ@llhﬂ L..P'llJ"
3ppe sl iyt claBMG d}lf_'-ﬁ_ﬁ_ L gy o ol AS'J..l_aﬁ

s lmald glaii s o a8

ﬁJJhulﬂ;JﬁEdeﬁ Ol 52 3 g o qond
Zulls oS s LaBMP -l 5 (V)i i PeS. B
eabe ppal 3l aalazad coasl (YO F )l adige @0 | g5 lalt] pienl
535 32 S5 el ol Gudind ) 33 33, oo yainie (BMO)
SIS 5 o 0 OLE ) Jae 03y 383 S S oSy s
B LR R RO JUPWR SIS PPRPRraey
59 o2l s ah 5),BMG alaly (g3l a5,
e el e (Ve hate ) Wlea 8 857y LYY glass, alsls
*"'!""LF' oLz l.i';..f'."“';l,'"'-"‘.; LF:._:L‘;,IJ{_ngaJyJ_}J La,hg_}'ii_,:_,;_‘,:i
PSS s g el g da e b b adS sloul ald 2a
Sy sleanly b s ol oy il LS5 53 ad
s Ll a8 o glir L b e Al (YWY, S0 0liEs
ia e, Faalizad 2 Ol el a5 aG gley 28l GIBMG
Elaed g 3 (pid azin) ¥Y g5 55 650 5y anllle s
035 50 il il padly iy Whe Sy L
sl LIS o 0 € b el e s i
cl g edis LA LSS, Sualioy £048 Jye poy
A4S 4 OL0Sa s 5 Andreshak aallls o a a5 L alal,
L oodis i ool S Ay gla, o280 3l aslizd L) (g5l g
TR R T XU FPING A NU I SR PSP
O slacaand 50w i plail gladl il Ciais
A g andls pado ly plall Ly ool O g e o(F )l DLl o
ot e (il gz sl wsle oK O ge 4 BMG 25
..'Iﬁ
92 S s philel sl pod 5l ol 53K 5y o sl
dype ¥ s ._',-.IJ.:..:....EL'L;E'P__»_; adeas HLES (pmin ands) AT Sy
JERETTRETNCH S (B FCYUCE PP STRUPC N PR
2,8 il p Gl S e g s gthe 3y pa
Lokt e 5 aads (i o 20Ls 09 555 45 35000 43 cap
e R ]
wedd ol g iaal (50) 5l g il 808 ead 5 il
 amt e o U2 4ol Wl cl cu s BG eas ay

e, s
L..'l_:.:fl_gd Sy L_f':Jl-' gk w s L il gl vy Jff_:.

VY L ol pl sl ads oas Wl p 3 il ol (5l im s
33 eaZtla s o gual (2805 00 8 0 2ilails, e $) 6 pu
sdalie w2 S oo (YY) Bramalge 3y, a8 o)y oyl
LI S PEECTOR S KV T4 P O PO PO, T T
22 3 als L sladipad b e g a3 Yy eay
095 et (B = [0 0 1W) (g b ima SO OF 5 FY (VY ghnsy,

4B JEE)a ats dals sl

n};a_j_,_,ﬂ'rjlma£f|ﬁ5ha|,&;|iad;¢ﬂfﬁ-¢'d&.ﬁ

aals wipd Ll as g Ghti | Jals a5 () Lol i d S e gy ol
el s S b (S el M sl S i (C)

&

(L= 1

SLadl iz |Mu}mﬂdw| gl pa 3
D3l oz le 48,8 LF‘...JJM..LHM:-L_JJ:-MJLF-JL.LJ..

el 0 g 3 el S Aotk p s LS5
B, S-S W W I [ IS O P, P L I
e R EU T RE N S P VR PYV-T y E= FOPY Whe PSS
ATTeY ¥ gzt 2zl b

Slatay o balil ol ol el 3l plaS pa o5
ptr Ol gl g Gt nl 3 b o0 1y oo peata
F g ar S b el edes Saalinnl )8 g 5 O gl
aallle s -l @L:_i () ol plash gladl ol oy 4o


https://journals.tums.ac.ir/tumj/article-1-1408-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-30 ]

80 (ITVA) Y St ealads ol

e ke 55

LBMG Wl a3 ol Kt 3 el oSl a5 b Jlo

AR e R N e Pl BBt W-L g PP
il 2t il el el Gl g 0 Ly
I g ftas Dl s (5 me pr a8 Ll pad oy p (TY) B4
g i Sl sde el 2 W e Gl el ded ol
il ane

cpl 33 (gdes Slidos LIS,

(Y1) glooms phill 3 e ol innad (595 50 505 Oliimes
o320 3okl ol Ol il 5o a3l 8L WS s 575158
el 3 g 2o glaze BMG
IS Hu (08 Ll glgd 18 50 08 ol gyl s
J':,_-‘IJ "..Uiu.)}a..-l aalaz.l .,_!l.......ll I.-.JJH K S LSLS':""L:-" 2 aala u._u‘|

.f_:-'::-g- 223l 23 _:.-E.: Ay sala i hy -_:_;r'_l 13 45..;.}_,1-5: n;:,.\'.l.l Il.: \'.."‘.'l_);;}.‘-

&b

I+ Drama ©, Covery MO, Douglas G. Bone healing by induction:
Clinical perspectives, Milliary Meckine 199 157 107-9.

2- Canalis E, Mc Carthy, Centrella M. Growth factors and the
regulation of bone remodeling. T Clin Invest T988; 81: 277-51,

3o Schwarte M, Schlag (. Fresh autogeneic, frozen allogenic and
decalcified allogenic bone grafts in dog. 1 Bone Joint Surg Br
1997; T3 787-90,

4- Senn M. On the hesling of aseptic bone cavitis by implantation of
antiseptic olecalcified bone, Am T Med S 1859 21640,

3- Urist ME. Bone formation by autoinduction, Sciences 1965; 150
30399,

6- Heddi AH, Anderson WAL Collagencus bone matric induced
endochondral ossificstion and hemopoizis, J Cell Biol 1976; 69
35773,

T- Yamashita K, Takaji T. Calcification of preceding new bone

formation  induced by demineralized bone  matrix  gelatin
(DBEMG). Arch Histol cvtol 199 55: 31-43,

#- Yamashita K, Takaji T. Ultrastructure of calcilied muscle fiber at
the implantation site of demineralized bone matri gelatm. I J
Exp pathol 1993; 74: 547-52

% Hu X, Tac L. wang 5. chen Y. Experimental and clindcal
cxamination of human insoluble hone matrix gelatine A report of
24 cases. Clinical Orthop 1993; 293 360-5,

10 Douglas 1 Clarke AL Respons o olemincralized bone  matrix
implantation in feal and adult horses. A T Ver Res 1995; 36

G49-55,

Lt

R Ty [ SRR PRCINE 8. S UL LT S PR TN P P

Stor gl pial s Dty D bl bl s P
NATSRT L S padea Glasn 80 Sla S Glaalield |,

13- Wang FEA, Rosen ¥V, Recombingnt human hane morphogenic
prodein induces bope formation. Proc Natl Acad Sa 19940; 81:
22204,

[4 Woeney M. Bone morphogenetic proteins. Prog Growth Tactor
Res 1989 10 267-80.

L3- Tuli 5M, Singh ALk The ostecinductive property of decaleitied
bone matrie, I Bone Tont surg 1978, 60 116-22

induced by bonpe

morphogenic protein in winar defect in dog. J Bone Joint surg

1986 6B 63542

I- Milsson 08, Llnist

MR, Bone repair

PR 0 L PR B TR S B PR ;x:,éf.r P R

ey l.:.J_’Lﬂ.Ln _‘;,.._... Lf;l-r‘:? J-.';'_s.q_: E:_;.: dow P i.:_.iij.f;lnfﬁhiﬂ

17- Jin DT}, Bone Matrix gelatine Clinical application in 38 cases.
Chung Hua Wai Tza chih 1991; 29: 3124
18- Li ¥, Wang TY, Xia RX, Ma RZ. The clinical application of

Iuman bone matrix gelatin, T Tongi Med univ 1995; 15; 90-4,

e | NEPPEINE. ) X PP Ot ki Lol b

20- Urist MR, Fwats H. Bone morphogenesis in implants of indoluble
bone gelatin, Proc Nat Acd Sci 1973; 12; 3511-5.

21- Bostrom M, Joseph M., Use of morphogenic protein-2 in the
rablit ulnar nonumon model. Clin Grho Rel Res 199%6; 327
27282,

22- Joyee ME, Tingushis L. Belander ME. Transforming growth
Factor-beta in the regulation of fracture repair. Orthop Clin
Morth Am 1990; 21: 119-209.

23 Reddi AL Fracture repair process, Clin Qrthop Rel Res 1995,
3552 266-5TL

24- Habic AM, Deny N, Samman G, Hage U, The ecffect of
demineralized bone matrix on the healing of mlramembranous
hone grafts in cabbit skull defects. T Dent Res 1996; 75 1045-51.

25- Bramlage LR, Autelogus cancellous bone grafling in the horse.
Proc Am Ass Equin Pract 1981; 26 243-7.

20- Alan W, Yaasko M, Milane I The healing of segmental bone
deffects induced by recombinant human Bone: Morphogenic
prote {riv BMP-2) . J bone joimt surg 1992; 5 656-70,

27

Gebhart M, Lane 1 Hifect of demineralized bone matrix (TDHM)
and bone marrow (BM) on bone defect repain A radiographic,
hestologic and komechanical study. Ortho Trans 1985; 9 258-9.
28 Rabie AM, Unst ME. Bone formation and repair. Excerpta
Medica International congress series, 1997,

29 Andreshak JL, Steven I Tikial scgmental defect repain
Chondregenesis and Biomechanical sirenght modulated by hasic
fibroblast growth factor. Anatom Record 1997 284: 198-204,

A0

Hostron MP. Expresion of bone morphogenetic proteins in
fracture healing. Clin ortho  Rel Res 1995; 3538 5116523,

31- Einhorn TA, lane J, The healing of segmental bone defect
induced by demineralized bone matric: A radiographic and

biomechanical study. T Hone and Joint surg 1984; 66-Ac 274-9,


https://journals.tums.ac.ir/tumj/article-1-1408-fa.html
http://www.tcpdf.org

