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Effects on VEGF and VEGF mRNA expression of the tissues of periosteum in three-period treatment of TCM for the
fractures in rabbit XU Ying-peng, WEN Jian-min* ,DONG Jian-wen ,PAN Gui-chao ,SUN Yong-sheng,SANG Zhi-cheng,
HU Hai-wei, CHENG Yong-zhong. * Orthopaedic Department of Wangjing Hospital ,China Academy of Traditional Chinese
Medicine Science ,Betjing 100102, China
ABSTRACT Objective: To observe the effects of the three-period treatment theory of bone fracture in TCM (Traditional Chi-
nese Medicine) on VEGF and VEGF mRNA expression in the issues of outer periosteum, endosteum and bone marrow of rab-
bits, and to explore the rationality of phasing method in TCM in treating fracture. Methods:3 mm bone defection were made at
lower one third part of both radius in 140 male healthy rabbits. The rabbits were randomly divided into four groups,including
three-period treatment group (TTG) ,one-period treatment group (OTG) , positive medicine treatment group (PTG) and model
control group(MCG ). The rabbits in TTG were treated with three-period treatment , rabbits in OTG were treated with one-period
treatment , rabbits in PTG were feed by Guzhe-Cuoshangsan(a Chinese patent medicine which was used to treat bone fracture) ,
rabbits in model control group were given no prescription or drug but distilled water as same dose as that of other groups. At day
3,6,9,14,28,42 and 56, five rabbits from every group were randomly selected and were killed by aeroembolism. The left ra-
diuses were taken out as the research object. Immunohistochemistry stain and in situ hybridization stain were performed to ex-
aminate the VEGF and VEGF mRNA expression in the outer periosteum, endosteum and bone marrow. Results: The VEGF and
VEGF mRNA expression of all TCM treatment groups were enhanced in the outer periosteum,endosteum and bone marrow at
different time points in fracture healing. The VEGF and VEGF mRNA expression in the three tissues of TTG had the tendency
of higher than that of the other groups at the most time points after operation. Conclusion ; Treating fracture in stages has more
predominant effect on the expression of VEGF and VEGF mRNA in the outer periosteum, endosteum and bone marrow than
that of treating fracture with single prescription or drug.
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Tab.1 The VEGF and VEGF mRNA expression in outer periosteum of every group at different time points during fracture
healing (MOD ,x+s ,n=5)

HETRIZH — e = | FHPE2Y2H
VEGF VEGFmRNA VEGF VEGFmRNA VEGF VEGFmRNA VEGF VEGFmRNA
. 0.071 5+ 0.071 9+ 0.075 4+ 0.078 2+ 0.066 6+ 0.069 1+ 0.072 8+ 0.078 1+
0.016 9 0.0153 0.006 1™ 0.0125 0.0113 0.007 3 0.009 5 0.017 1*
6d 0.063 2+ 0.064 5+ 0.063 3+ 0.063 1+ 0.071 6+ 0.065 6+ 0.066 3+ 0.067 9+
0.009 8 0.007 4 0.006 6 0.010 8 0.005 9** 0.008 5 0.004 8 0.002 8
od 0.068 2+ 0.068 2+ 0.061 8+ 0.067 2+ 0.066 8+ 0.070 1+ 0.068 8+ 0.068 6+
0.008 0 0.005 1 0.007 2 0.005 5 0.0059 0.005 2 0.006 4~ 0.004 7
144 0.056 4+ 0.055 9+ 0.061 0+ 0.064 2+ 0.067 7+ 0.066 4+ 0.065 4+ 0.069 7+
0.004 5 0.004 5 0.006 0 0.002 5 0.007 5°* 0.005 4™ 0.009 2~ 0.006 7**
28 0.057 6+ 0.063 7+ 0.063 2+ 0.066 3+ 0.067 6+ 0.067 7+ 0.062 9+ 0.065 8+
0.005 7 0.004 9 0.005 1 0.007 7 0.007 5** 0.006 6 0.003 7 0.006 3
424 0.059 2+ 0.064 4+ 0.065 3+ 0.064 1+ 0.067 0+ 0.076 4+ 0.061 9+ 0.065 2+
0.007 5 0.009 1 0.005 2 0.006 2 0.008 6* 0.008 4**42°°0.009 1 0.006 8
s6d 0.059 5+ 0.063 8+ 0.064 6+ 0.067 3+ 0.060 2+ 0.068 3+ 0.062 1+ 0.055 5+
0.005 4 0.009 6 0.005 3 0.005 4 0.003 6 0.0102° 0.006 6 0.005 8
(i 0.061 4+ 0.064 1+ 0.064 6+ 0.066 7+ 0.066 7+ 0.069 1+ 0.065 9+ 0.068 7+
0.009 4 0.009 0 0.006 9* 0.008 3 0.007 5°* 0.007 9** 0.007 7 0.010 1

T SR A, *P<0.05, * *P<0.01; 5 — B M H, 2P<0.05, 22P<0.01; 55 =LA H , “P<0.05, ““P<0.01; 5 FAMEZ5 414 [, ©P<0.05, ©°P<

0.01

Note : Compared with model group, *P<0.05, **P<0.01;Compared with one-period group, “P<0.05, “*P<0.01; Compared with three-period group, “P<

0.05,7*P<0.01; Compared with positive medicine group, °P<0.05, “°P<0.01
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X2 BIFEREAREREEEZHIZAERNE VEGF & VEGF mRNA Fi&(MOD, x+s,n=5)
Tab.2 The VEGF and VEGF mRNA expression in endosteum of bone of every group at different time points during fracture
healing (MOD ,x+s,n=5)

EETIZH —Ie = FHE242H
VEGF VEGFmRNA VEGF VEGFmRNA VEGF VEGFmRNA VEGF VEGFmRNA
34 0.066 1+ 0.077 5+ 0.073 1+ 0.069 5+ 0.078 9+ 0.081 3+ 0.071 4+ 0.078 8+
0.006 9 0.006 6 0.0106 0.005 9 0.0259** 0.023 34 0.008 5 0.005 8*
6d 0.064 1+ 0.067 5+ 0.065 7+ 0.065 4+ 0.082 3+ 0.073 8+ 0.064 9+ 0.063 4+
0.0105 0.0113 0.003 5 0.004 1 0.007 6**44°0.005 5¢ 0.004 8 0.003 4
94 0.070 3+ 0.066 4+ 0.066 0+ 0.073 0+ 0.075 3+ 0.071 9+ 0.069 4+ 0.075 2+
0.005 1 0.007 2 0.004 0 0.006 1 0.008 5% 0.007 9 0.007 2 0.004 8*
144d 0.055 0+ 0.068 9+ 0.066 9+ 0.070 2+ 0.074 9+ 0.076 6+ 0.070 2+ 0.073 0+
0.002 2 0.004 5 0.007 8** 0.007 4 0.006 4**# 0.007 7 0.005 6™* 0.004 5
)8 d 0.062 5+ 0.072 6+ 0.072 4+ 0.077 8+ 0.074 5+ 0.071 1+ 0.076 5+ 0.078 1+
0.005 2 0.009 6 0.009 2~ 0.0107 0.009 6™~ 0.007 4 0.011 1** 0.0123
0 0.066 0+ 0.070 4+ 0.069 9+ 0.072 5+ 0.068 8+ 0.074 4+ 0.067 7+ 0.074 4+
0.004 8 0.005 9 0.004 7 0.005 1 0.008 1 0.008 6 0.007 2 0.004 3
. 0.066 0+ 0.069 5+ 0.074 2+ 0.076 1+ 0.066 9+ 0.068 8+ 0.069 2+ 0.072 1+
0.007 2 0.010 1 0.006 3* 0.006 0* 0.005 1 0.006 1 0.007 0 0.006 5
fi 0.064 1+ 0.070 1+ 0.069 6+ 0.072 4+ 0.074 4+ 0.073 5+ 0.070 1+ 0.074 3+
0.007 6 0.008 4 0.007 0" 0.007 3 0.011 5**44°° 0.010 2" 0.008 1°* 0.008 3*

L SR AL, *P<0.05, **P<0.01; 5 —WZHAA L , 2P<0.05, 22P<0.01; 5 =M AH [t , “P<0.05, ““P<0.01; 5 HTEZG4HAH L , ©P<0.05, ©°P<
0.01

Note ; Compared with model group, *P<0.05, **P<0.01;Compared with one-period group, “P<0.05,“*P<0.01 ; Compared with three-period group, *P<
0.05, **P<0.01 ; Compared with positive medicine group, “P<0.05, ““P<0.01

£3 BIFEETRERESESERAKEIEE VEGF & VEGF mRNA FRi&(MOD, x+s,n=5)
Tab.3 The VEGF and VEGF mRNA expression in bone marrow of every group at different time points during fracture
healing(MOD , x+s,n=5)

HETRIZH — 2 = | FEE 254
VEGF VEGFmRNA  VEGF VEGFmRNA  VEGF VEGFmRNA  VEGF VEGFmRNA
34 0.071 6+ 0.075 3+ 0.080 0+ 0.072 2+ 0.074 2+ 0.078 8+ 0.074 9+ 0.079 6+
0.008 4 0.005 3 0.007 6* 0.006 2 0.0127 0.008 9 0.009 5 0.0113*
6d 0.072 7+ 0.071 9+ 0.075 6+ 0.072 8+ 0.080 9+ 0.078 2+ 0.068 4+ 0.072 0+
0.0111 0.009 4 0.009 1° 0.003 5 0.007 4*°¢ 0.003 6 0.0101 0.002 5
94 0.072 3+ 0.068 3+ 0.067 8+ 0.071 4+ 0.078 8+ 0.075 1+ 0.073 3+ 0.075 5+
0.006 7 0.005 5 0.006 2 0.007 4 0.007 244 0.005 0* 0.009 0 0.002 0*
144 0.073 5+ 0.076 8+ 0.069 3+ 0.069 9+ 0.074 4+ 0.075 2+ 0.072 4+ 0.072 4+
0.008 8 0.005 9 0.005 7 0.006 0 0.006 8 0.003 2 0.005 9 0.006 8
58 d 0.060 1+ 0.066 8+ 0.068 6+ 0.070 5+ 0.071 5+ 0.068 4+ 0.075 7+ 0.071 9+
0.005 8 0.005 6 0.010 1" 0.004 9 0.004 6**# 0.004 3 0.006 4** 0.006 3
0 0.065 2+ 0.065 6+ 0.065 4+ 0.070 4+ 0.068 8+ 0.075 4+ 0.065 6+ 0.070 4+
0.002 4 0.007 9 0.008 7 0.006 3 0.008 0 0.005 0™~ 0.004 1 0.008 5
s6.d 0.065 2+ 0.068 3+ 0.069 7+ 0.078 1+ 0.063 9+ 0.070 8+ 0.066 4+ 0.072 7+
0.005 1 0.005 0 0.003 2 0.007 3****  0.0029 0.009 2 0.004 5 0.005 2
it 0.065 1+ 0.070 3+ 0.070 3+ 0.072 6+ 0.073 1+ 0.074 1+ 0.071 2+ 0.073 8+
0.008 3 0.007 4 0.008 0 0.006 8* 0.008 7** 0.006 7** 0.008 2* 0.007 4**

SR L, *P<0.05, **P<0.01; 5 — I HL, #P<0.05,2P<0.01; 5 =W FIEL, “P<0.05, **P<0.01; S FITEZFAALL, °P<0.05, °°P<0.01
Note : Compared with model group, *P<0.05, **P<0.01; Compared with one-period group, “P<0.05, ““P<0.01 ; Compared with three-period group, *P<
0.05, **P<0.01 ; Compared with positive medicine group, “P<0.05, ““P<0.01
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