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Experimental study of effects of the three-phase treatment in TCM for fracture on FGF2 expression during
fracture healing in rats SUN Yong-sheng, WEN Jian-min, WU Linsheng, LI Li, HANG Fengyue, XU
Ying-peng, SANG Zhi-cheng, HU Hai-wei , CHENG Yong-zhong. Institute of Orthpaedics and Traumatolo-
gy, China Academy of Traditional Chinese Medicine(Beijing,100700, China)

Abgtract  Objective : To observe the influence of threephase treatment in TCM for fracture on FGF2
expresson during fracture heding in rats and to probe the efect of three-phase treatment for fracturein TCM
and its mordern medica mechanism. Methods:Among 168 male SD rats,6 rats were taken randomly as norma
group. In another rats,2 mm x 1. 5 mm defect model were made at the middle of the anterior part of the up-
shaft of tibia. At firs ,6 male SD rats Postoperatively ,162 male SD rats were divided randomly into three
groups:the modd control group ,the one-phase treatment group and the three-phase treatment group ,and then
every group was divided randomly into 9 smal groups,6 ratsin each smal group. The ratsin one-phase treat-
ment group underwent TCM in 1 phase ,thosin threetreatment group in 3 phases and those in modd control
group sdine at the same dose.On 1,3,5,7 ,9,12,15,21,28 days ater operation ,a smal group in each group
were killed repectively. Soeci mens were prepared and examinated histologicdly in routine. The expresson of
FGF2 was detected by immunohistochemica staining and quantitatively analysed by computer image anays's
sysem. Results: In different time points ater operation ,there was postive expresson of FGF2 in cdlsin
hematom ,inflammatory cells,mesenchymal cels osteoblasts and immature osteocytes in defect area while ma-
ture osteocytes showed negative or dightly postive.  The mean optica densty of the expresson of FGF2 ob-
vioudy went up postoperatively ,gradudly increas ng with development of fracture repair ,reaching quickly peak
during the formation of primary calus,and then rapidly decreasng ,and returning by degreesto the normal lev-
d with remodeling of calus. However ,mean optical dendty in the two group treated in TCM was dgnificantly
higher than that in the modd control group ( P < 0. 05) . Further ,mean optical density in the three-phase treat-
ment group should a highter tendence than that in the one-phase treatment group. The occurring time of peak
of FGF2 expresson in the three-phase treatment went ahead of that of one-phase treatment at 80 %. Change
tendence of postive cdl number was generaly condstent with that of mean optica densty. Conclusion : TCM
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can greatly promote FGF2 expresson in fracture healing ,and the three-phase treatment is notabldy stronger

than the one-phase treatment in accelerating FGF-2 expresson. It's very necessary to treat fracture with

phases.
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Tab.1 MOD value o FGF2 expression in modd control group,in one phase treatment group and in three phase
treatment group in different time pointsafter operation(OD ,X £s, n=6)
(d)
1 3 5 7 9 12 15 21 28

6.00+0.36 11.77+3.52 6.37£1.50 6.26+1.06 17.64+2.99 28.52+5.49 14.35+2.51 9.80%2.97 7.67+2.05
12.97+£2.13 14.75%5.71 24.81+10.92 19.70+0.46 28.00+17.32 17.80+5.18 30.98+9.64 7.44+2.20 12.88+2.13
26.02+10.15 27.00+11.89 10.42+1.50 27.41+9.67 24.86+2.56 32.43+6.94 12.76+3.22 10.18+1.80 8.66+1.98
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Fig.1 On [2th day after operation. osteoblasts in reticukar callus in defect area showed srongly positive expression of FGF-2 in the three-treatment group
++++ 1 (5-P method = 2001 Fig.2 On 12th day after operation, there was mediumly posilive expression of FGEF-2 in osteoblasts in reticular callus in
detect arewcin the one-treatment groupl +++)( S-P method * 400)  Fig.3 On'| 2th day alter operdtion, FGE-2 expression of osteobliusts in reticular callus

detect area showed weakly positive In the model control group (44 ) (S-P mcthod = 400)

2 FGF2 (xts,n=6)
Tab.2 Positive cell number of FGF2 expression in model control group,in one-phase treatment group and in three phase
treatment group in different time pointsafter operation(x = s, n=6)

(d
1 3 5 7 9 12 15 21 28

25.83+£1.60 46.17+1.60 24.17+5.42 25.17+5.29 63.00+10.53 117.00+25.34 58.83+£9.78 39.00+10.70 32.00+7.35
47.50+8.49 52.00+19.25 88.17£38.03 92.83 £3.53 106.50 £60.63 79.00+22.91128.17 £28.97 35.00+9.85 55.83+8.58
89.50 +33.06 99.83 +44.64 39.50+5.57 111.50 +37.75 115.50 + 13.85 135.00+31.83 55.50 +12.05 44.00+7.93 37.83+8.34
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