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The influencing factors of vascularization during fracture healing

SU Jiacan, WANG Jiarlin, ZHANG Chun-cai
; Key words  Fractures hedling; Blood vesds

Gactor ,VEGF) BFGF (Badsc Fibroblas Gowth Factor)
(Trandorming Growth Factor , T GF) V EGF

1 :TGF , BMP
, BMP ,
(rar : ( Saadeh ! VEGF
12 ): , , TGF ,
, :TGFB1 VEGF , ,
: ( 2 4 ): , 1,25 D3
; ( 5 ) :hlagppi 1!
, , VEGF 40 %,
, PTH1-34 VEGF , 1,25
, - (OH) ;D3 V EGF 2>, 1,25
' (OH) ;D3 VEGF 2 ,
VEGF 'FGF1 FGF2
2 , FGF
2.1 Hukkanen ! 8]
, 2.3 ,
(endothdlid cdl-stimulating angiogenes's factor , ESAF) Enhorn 19 IL-1 ’
,Walace 49 3 ) :
ESAF , - ,
ESAF : IL-6 3 )
, ESAF , ’ ’
ESAF .
ESAF 2 5 4 .7
2 ; ,ESAF , 2.4 : [10]
7 , ,
ESAF
2.2 , ' '

' FS(Fbrin Sedant)

[11]

(Vascular Endothdia Growth

, 200433 (DM S0) [12]



2.6

2.5

188 -
’ ’ [13]
, "
Kirchen [1°]
, (
, , , ).
l ’ [16]
’ (171
(PEMF) )
Banovac %
Collin [ NO
, NO
, NO

1 Kurdy-NM G, WeissJB ,BateA et d. Endothdid stimulating angio-

genic factor in early fracture heding. Injury ,1996 ,27(2) :143-145.

1999 ,22(1) :67-70.

10

11

12

13

14

15

16

17

18

19

— 2002 3 15 3  ChinaJOrthop & Trauma.Mar 2002 Vol.15.,No. 3

Hukkanen M , Konttinen YT ,Santavirta S,et d. Rapid proliferation of
cacitonin gene-related pepti de-i mmunoreactive nerves during heding of
rat tibid fracture suggests neurd involvement in bone growth and re-
modeling. Neuroscience ,1993 ,54(4) :969-79.
Wallace AL ,McLaughlinrB ,WeissJB ,et d. Increased endothdid cel
stimulating angiogenes s factor in patients with tibid fractures. Injury ,
1991 ,22(5) :375376.
Wallace AL ,Makki-R ,WeissJB ,et d. Measurement of serum angio-
genic factor in devascularized experimentd tibid fractures. J Orthop
Trauma,1995 ,9(4) :324-32.
Saadeh- PB , MehraraBJ , Seinbrech-DS, et d. Trandorming growth
factor-beat. 1 modulated the expresson of vascular endothdia growth
factor by osteoblagts.J Physol ,1999 ,277(4) :628-637.
Schlagppi-JM , Gutzwiller-S, Finkenzdler- G, et d , 1,25 Dihydroxyvi-
tamin D3 induces the expresson of vascular endothedia growth factor
in osteoblagtic cdls. Endocr Res,1997 ,23(3) :213-229.
Cook SD. Acceeration of done heding with OP-1 in a canine noncriti-
cd dze defect modd. Second Internationd OP-1 Conference ,Boston:
MA ,1997 ,456-457.
Enhorn- TA ,Mgeskar RJ ,Rush- EB ,et d. The expresson of cytokine
activity by fracture cdlus. Journd of Bone and Minerd Research,
1995,10(8) :1272-1281.
Sweeney TM ,Opperman LA ,Perang JA ,et d. Repair of criticd sze
rat cavarid defects suing extracdlular matrix protein gds. Journd-of-
Neurosurgery ,1995 ,83(4) :710-715.
Schwarz N. Fbrin sedant in bone regeneration. Fbrin Seding Surg
Nonsurg Felds,1994 ,1(3) :99-109.
Leunig M, Yuan F,Berk DA ,et d. Methods in laboratory investiga
tion. Angiogened s and growth of iografted bone: Quantitative in vivo
assay in nude mice. L aboratory- Investigation ,1994 ,71(2) :300-307.
Winet H, Hollinger JO, Sevanovic M. Incorproation of polylactide
polydlycolide in a cortica defect : Neoangiogenes s and blood supply in
a bone chamber. Journa of Orthopaedic Research,1995,13(5) :679
689.
Nakamura S. Cortica revascularization &ter reamed and unreamed in-
tramedullary nailing in the rabbil femur;a micrographic hisometric
andyss.J Trauma,1999 ,47(4) :744-751.
Kirchen ME ,0 Connor KM ,Gruber HE ,et d. Bffectsof microgravi-
ty on bone heding in a rat fibular oseotomy modd. Clinicad Or-
thopaedics and Related Research,1995 ,3(18) :231-242.

. ,1995,13(1) :48-52.

Grace S, Revel WJ ,Brooks M. The efects of pulsed eectromag-
netism on fresh fracture heding: oseochondrd repar in the rat
femora groove. Orthopedics,1998 ,21(3) :297-302.
Banovac K, Renfree K, Makowski-AL ,et d. Fracture heding and
masteells.J Orthop Trauma,1995 ,9(6) :482-90.
Collin OP, Rothe L ,Bekker S,et d. Decreased nitric oxide leves
simulate ostenclastogeness and bone resorption both in vitro and in
vivo on the chick choriodlantoic membrane in asociation with neoan-
giogeness.J Bone Miner Res,2000 ,5(3) :474-488.

( :2001-04-17 : )



