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Imaging evaluation of the therapeutic effect of a Chinese medicine ,
Shangke Jiegu Tablet, on the rat model of bone fracture

SHEN Ming-qin, WANG Yin-yu, JING Mei, SHI Lei, WANG Zhi-gang, LUO Yu-hui

(Jiangsu Province Institute of Traditional Chinese Medicine, Nanjing 210028, China)

[ Abstract] Objective To evaluate the therapeutic effect of a Chinese medicine, Shangke Jiegu Tablet, on the rat
model of bone fracture. Methods  After anesthesia, complete transverse fracture of the middle portion of the radius in the
right forelimb was made in rats. The rats were randomly divided into three groups: model group, treatment group and sham
operation group as control. Each group included 20 rats, half male and female. The rats in the treatment group were intra-
gastrically administered the drug in a dose of 0. 33 g/kg once daily for 4 weeks, while the model and sham operation groups
were given normal saline. After the end of drug administration, images of X-ray, CT and MRI were taken to record the
healing of the bone fracture. Finally the rats were sacrificed by anesthesia, and the bones were taken for anti-rupture
strength test and routine histopathological examination. Results The imaging examinations clearly showed dense callus for-
mation at the fracture site, and the fracture line was blur or disappeared. Calcium deposition was observed in most fracture
sites. It was consistent with the results of histopathological observation. The anti-rupture strength of the healed bones was
also obviously increased in the treatment group. Conclusions Medical imaging techniques can be used to more objectively
evaluate the therapeutic effects of drug therapy for bone fracture. Especially, the 4-dimensional CT imaging can more clear-
ly and directly reveal the healing process of bone fracture, and is worth of popularization and application.
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Note. Picture A is the No. 1 rat of sham group. B is the No. 3 rat of model group. C is the No. 6 rat of therapy group.

Fig.1 X-ray pictures of the fracture rats
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Fig.2 CT images of the fracture rats( The number of rat is the same in Fig. 1)
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Fig.3 MRI images of the fracture rats( The number of rat is the same in Fig. 1)
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Tab.1 Imaging scores after drug treatment
415 TR
Groups Average integral
hFARL Sham 4.0£0.0™
BIHIZ Model 2.120.6
JAIT 4 Therapy 3.0+£0.7™

T RO IS, * P <0.05,™ P<0.01,
Note. Compared with the sham group, * P <0.05,* P <0.01.
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Tab.2 Effect on whole blood and plasma viscosity in the fracture rats

1 AL E Whole blood viscosity ( m Pa. s ) 12 K
ZHH o
- . Y] Low shear rate H14J] Moderate shear rate =1 U] High shear rate

Groups (m Pa. s)

(81/s) (40 1/s) (120 1/s)

hF AR Sham 9.76 +1.66 ™" 5.46 +0.58 ™" 3.81+0.387" 0.85+0.35™
FEAIZ] Model 16.67 £1.95 8.73 £0.67 5.78 £0.36 1.34 £0.26
JAIT 4 Therapy 12.63 £0.62 ™ 6.62 £0.35™ 4.11 £0.27 ™ 1.30 £0. 15

TE SR IS, * P<0.05, " P<0.01,
Note. Compared with the sham group, * P <0.05, " P <0.01.
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Tab.3 Effect on platelet aggregation in the fracture rats

) FrA% R /MR EE AR/ %

Groups Samples Platelet aggregation rate
HTARLH Sham 10 50. 14 £32.77
B2 Model 8 59.54 +13.45
BT Therapy 10 24.76 £7.54

T SR, " P<0.05," P<0.01,
Note. Compared with the sham group, * P <0.05,™ P <0.01.
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Tab.4 Effect on the serum Ca and P levels in the rats

ZH 5 Groups Ca /mmol/L P /mmol/L
PHFARLH Sham 2.45 +0.07 2.32+0.47
FERIZ] Model 1.93 0. 41 2.28 +0.35
VI 4L Therapy 2,68 £0.11* 2.77 +0.43

TE: SRR, * P<0.05,* P<0.01,
Note. Compared with the sham group, * P <0.05,* P <0.01.
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Tab.5 Anti-rupture strength of the fracture site of rats

bl Pribr A A AR T g
Groups Weight used to the fracture site
AT AL Sham 1480.0 +45.0 ™

FERIZH Model 496.0 £247. 1
1H97 41 Therapy 874.1+150.8 *
. SRR L, * P<0.05, " P<0.01,
Note. Compared with the sham group, * P <0.05, ™ P <0.01.
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Note. Sham group : Clear bone , medullary cavity continuous, cortical bone and regularly arranged bone trabeculae.

T BB  JCRARET APk B0, 18 DL ik A BN R AR B

Note. Model group:a large area of fibrous callus,and scarcely seen residual bone trabeculae.
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Note. Treatment group: bone callus formation, some are cartilage callus, and bone trabecular formation regularly arranged.

Fig.4 Histopathological changes in the bones of fracture rats
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