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Abstract

BACKGROUND: There are many questions about fracture healing, such as long self-healing cycles and delayed healing. Biological tissue
has the potential for self-repair, so is there a way to mobilize the tissue’s self-repair ability for the organism’s self-repair? Platelet-rich plasma
technology is one of the effective ways to solve this problem.

OBJECTIVE: To study the effect of autologous platelet-rich plasmaon the healing of tibial fracture in rabbits.

METHODS: Twelve New Zealand white rabbits were randomly divided into experimental group and control group, with six rabbits in each
group. All animals were transversely fractured with a pendulum saw at a site of 2 cm distal to the right tibia, followed by fixation with Kirschner
wire. In the experimental group, the platelet-rich plasma gel was injected into the fracture site, and in the control group the same amount of
sterile saline was injected into the fracture site. Blood samples from rabbit models were taken before and at 2, 4, and 8 weeks after operation.
The contents of osteocalcin and bone alkaline phosphatase were measured. Two rats from each group were killed at 2, 4, and 8 weeks after
operation. Repair of fractures and volume of callus were observed and calculated, respectively.

RESULTS AND CONCLUSION: The diameter of the callus in the experimental group was significantly larger than that of the control group at
each observation time after operation (P < 0.05). Compared with the control group, the volume of the callus was significantly larger in the
experimental group at 4 weeks postoperatively (P < 0.05), and still larger but not significantly at 8 weeks postoperatively (P > 0.05). The
average width of trabecular bone, area ratio of trabecular bone and amount of blood vessels in the experimental group were better than those
in the control group at 4 weeks postoperatively (P < 0.05); however, there was no significant difference between the two groups at 8 weeks
postoperatively (P > 0.05). Serum osteocalcin in the two groups reached the highest level at 4 weeks postoperatively, and could keep a high
level for a period of time. The peak level of serum osteocalcin in the experimental group was significantly higher than that in the control group
(P < 0.05). The serum alkaline phosphatase level in the experimental group was always higher than that in the control group, indicating that
platelet-rich plasma always has an effect on alkaline phosphatase level during fracture healing. To conclude, platelet-rich plasma has a certain

promoting effect on the healing of tibial fracture, providing new ideas for treating fracture nonunion or delayed healing.
Key words: bone; fracture; platelet-rich plasma; rabbit; animal; internal fixation; callus
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Figure 1 Comparison of callus morphology between the two
groups at the 4™ week after surgery
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Figure 2 Bone histomorphology of the two groups at the 4™ week
after surgery (hematoxylin-eosin staining, scale bar=50 um)
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Table 1 Comparison of callus diameter in experimental group and
control group at different time after surgery

ikl ARG 2 4 RIE 4 RJE 8
PRP 41 9.52+0.32 11.76+0.36 13.16+0.87
X 2L 6.57+0.29 8.37£0.33 10.52+0.59
P fE 0.000 0.000 0.000

Fk: PRP: & /MR L3

%2 FHAARBTER E S B AR LR (xs, n=2, cm®
Table 2 Comparison of callus volume at different time points
between experimental group and control group

ikl AR 4 i RJE 8
PRP 41 1.78+0.14 1.310.08
XL 1.15x0.07 1.17£0.29
PfH 0.03 0.58
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Table 3 Comparison of callus composition between experimental
group and control group at different time points after surgery

HH mE BANRTISEE (m) BRI (%) A HH

PRPH ARJG4k  51.75+0.43° 66.01+3.65° 9.81+0.14%
ARG 8  49.08:0.37 66.57+5.65 8.01+1.08

XM RJE4H  38.3242.46 50.64+3.65 5.29:0.14
RIF 8 46.46+2.14 68.35+3.83 9.95+1.37
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F4 MAMFPEERKFLER (xts, n=2, ug/L)
Table 4 Comparison of serum osteocalcin level between
experimental group and control group

a5 FRUK  AR2H AR4E RRESH
PRP 41 13.33£1.72 25.96+1.30 29.95+1.02 18.38+1.12
Yo HEAL 9.68+2.19 16.88+2.10 24.03+2.34 22.06%1.76
P1E 0.020 0.000 0.000 0.130

FiE: PRP: &I/ I

%5 MAMFPEHREHIREEKT LR (xts, n=2, pgl/L)
Table 5 Comparison of serum bone alkaline phosphatase
between experimental group and control group

A5 ERN=FS AR5 2 AR5 4 AJ5E 8
PRP 4l  25.92+3.88 79.19+9.65 56.90+7.82 42.57+6.17
XL 21.81+3.39 54.06+4.66 41.11%5.76 29.66+2.81
P fE 0.040 0.000 0.003 0.009
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