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Effect of traditional Chinese drug ultramicro-powder for external application on the formation and reconstruc-
tion of bony callus after fracture in rats Xiong Yanhao™ , Wang Pushen, Qi Jin, Liu Zhian. ™ Rui Jin Hospital
Shanghai Jiao Tong University School of Medicine ,Shanghai 200025 , China

ABSTRACT Objective:To observe the effect of traditional Chinese drug( TCD ) ultramicro-powder for external application on the forma-
tion and reconstruction of bony callus after fracture in rats. Methods : Sixty 3-month-old female SD rats were made into the left tibia fracture
models and the fractures were fixed with kirschner wires. Then the rats were randomly divided into ultramicro-powder group, pulvers group
and control group,20 cases in each group. The rats in ultramicro-powder group and pulvers group were treated with TCD ultramicro-powder
for external application and pulvers for external application at fracture sites respectively on the first day after operation,twice a day for 28
consecutive days,while rats in the control group were not be treated. At 7,14 ,21 and 28 days after the operation,5 rats were selected from
each group and were executed,and their left tibiaes were fetched out for X-ray examination, histology examination and micro-CT examina-
tion. Results: At the 28th day after operation, the density of external callus increased at fracture site of ultramicro-powder group and pulvers

group , moreover , the fracture lines were fuzzy and the fracture approached clinic healing. The density of external callus of ultramicro-powder
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group was more dense,while the fracture line can still be seen in control group at the 28th day after operation. At the 7th day after opera-
tion , the fiber calluses were found at fracture sites and there was no obvious difference between the 3 groups. At the 14th and 21th day after
operation , the fiber calluses began to be replaced by cartilage callus. At the 28th day after operation, original bone trabeculas appeared con-
stantly around the cartilage callus,and the osteoclasts were also found on fracture sites. The original bone trabeculas converted to mature
bone trabeculas constantly,and the bone trabeculas were the most in ultramicro-powder group. The micro-CT examination showed that no
visible bony callus were found in the 3 groups at the 7th day after operation. There were statistical difference in volume and density of bony
callus at fracture sites between the 3 groups at the 14th day after operation (20.2 +/-2.3,16.4 +/-1.7,14.4 +/-1.3 mm(3),F =
13.286,P =0.001;184.6 +/-9.3,162.8 +/-5.7,148.2 +/- 6.8 mg/m(3) ,F =30. 649 ,P =0.001 ). The volume and density of bony
callus were higher in ultramicro-powder group compared with pulvers group and control group (P =0. 000, P =0. 000;P =0. 000, P =
0.000) ,and were higher in pulvers group compared with control group(P =0.001,P =0.001). There were statistical difference in volume
and density of bony callus at fracture sites between the 3 groups at the 21th day after operation(25.6 +/-3.6,21.2 +/-0.8,17.6 +/-1.8
mm(3),F=41.517,P=0.000;248.2 +/-16.0,222.6 +/-7.8,197.8 +/-9.0 mg/m(3) ,F =23. 834,P =0. 000 ). The volume and
density of bony callus were higher in ultramicro-powder group compared with pulvers group and control group( P =0.000,P =0. 000;P =
0.000,P =0.000) ,and were higher in pulvers group compared with control group( P =0.000,P =0.000). There were statistical difference
in volume and density of bony callus at fracture sites between the 3 groups at the 28th day after operation(30.2 +/-0.8,23.4 +/-1.1,
21.4+/-1.1 mm(3),F=96.727,P =0.000;292.2 +/- 10.9,256. 8 +/-6.5,222.8 +/-4.4 mg/m(3) ,F =98. 826,P =0.000) . The
volume and density of bony callus were higher in ultramicro-powder group compared with pulvers group and control group(P =0.000,P =
0.000;P =0.000,P =0.000) ,and were higher in pulvers group compared with control group( P =0. 000, P =0.000 ). Conclusion ; The
TCD ultramicro — powder for external application can promote the transformation of cartilage callus into osseous callus in rats after fracture
and raise the bony callus density. Therefore it can promote fracture healing. Moreover, its therapeutic effect is better than that of TCD pul-
vers for external application.

Key words Bony callus; Ultramicro-powder ; External applications( TCD) ;Pulvers ; Animal experimentation
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