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Abstract

BACKGROUND: Detecting the serum levels of biochemical markers to assess bone fractures is simple,
mini-invasive and specific. Thereafter, to predict bone nonunion by choosing an appropriate marker has
become a hotspot.

OBJECTIVE: To establish an animal model of bone nonunion and explore the changing rules of the
biochemical markers during the process of nonunion.

METHODS: Twenty New Zealand white rabbits aged 5-6 months were enrolled and divided into two
groups. In bone defect group, a 15-mm length of bone (including the periosteum) was removed from the
left mid-radius, and the medullary cavities were closed with bone wax. In bone fracture group, the
mid-radius was fractured. X-ray examination was taken and blood samples were extracted preoperatively
and at2, 3,4,5,6,7,8, 10, and 12 weeks after surgery. The serum levels of osteocalcin and bone-specific
alkaline phosphatase (BSAP) as markers of bone formation, and C-terminal telopeptide of type | collagen
(CTX), N-terminal telopeptide of type | collagen (NTX), and tartrate-resistant acid phosphatase 5b (TRACP
5b) as markers of bone resorption, were measured using biotin double-antibody sandwich ELISA.
RESULTS AND CONCLUSION: In the bone defect group, the bone metabolism was at a high level,
suggesting that the early diagnosis of bone nonunion depends on several biochemical indicators. In the
bone defect group, the serum level of CTX peaked at 5 weeks, and the serum levels of osteocalcin, BSAP
and NTX decreased obviously at 4 or 5 weeks, while the serum TRACP 5b concentration did not change
significantly, indicating that all above markers except TRACP 5b sensitively reflect the bone turnover in
vivo. Further studies are needed to determine whether systematic monitoring of the biochemical markers
can reflect the bone turnover effectively and can be used for the early diagnosis of nonunion in the rabbit
model.

Subject headings: Fractures, Bone; Osteocalcin; Collagen Type |; Tissue Engineering
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*1 MEARAKFIAREBFRIERIESIREEE T LR

(xxs, n=10, A)
Table 1 Comparison of the serum level of bone-specific
alkaline phosphatase of the rabbits in the two groups before
and after surgery

F2 FESRARFIARR I BRRFEHREHRIKKF LR

(xts, n=10, A)
Table 2 Comparison of the serum level of C-terminal
telopeptide of type | collagen of the rabbits in the two groups
before and after surgery

s i) B iRl Bl Fit P I ] il BT Fit P
A 97.05+12.34 102.36+22.62 1.24  0.28 AR 40.35%6.27 40.14+6.04  9.59 0.0062
RJG2/  110.10£21.5 97.64+18.97 005 082 KIg2 A 44.06+8.16 37.6246.03 4.43 0.05
AJE 3 111.50£15.50  99.33+10.68 0.58  0.46 KJE 3 M 41.68+7.28 40.15+540  0.30 0.59
RJ5 4 116.19£2061  103.24+19.93 344  0.08 AJG 4 45.86+5.74 41.14+6.64 273 0.12
ARJ5 5  104.31£1368  105.06£17.50 911 0 AJ5 54 53.50£11.71  39.14t6.91 1052 O
KRG 6 112.27+8.56 99.00+16.66 0.17 068 AJ5 6 A 45.09+5.39 42.33+7.53  0.90 0.36
RJE7H 1135241259  103.15£10.67 7.25  0.02 ARJ5 7 4 45.02+3.37 42.07+5.05 2.34 0.14
RJG 8  109.11£13.59  101.75¢12.09 224  0.15 K 8 H 44.39+4.74 40.60+5.82  2.41 0.14
AJ510H  106.88+16.77  97.21+16.68 171 0.21 ARJG 10 42.25+4.01 40.27+4.98  1.02 0.33
ARJ5 12  108.88+14.56  97.85+10.43 421  0.06 ARJG 12 8 43.76+4.98 42.48+4.58  0.40 0.53
it 108.98+15.57  100.66+15.64  16.06° 0.00° it 44.60+7.13 40.59+5.86  27.74*  0.00°
F 0.24 1.59 0.79° F 0.61 0.73 2.03°

P 0.99 0.13 0.63° P 0.79 0.68 0.04°
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Table 3 Comparison of the serum level of N-terminal
telopeptide of type | collagen of the rabbits in the two groups

before and after surgery
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Table 4 Comparison of the serum level of tartrate-resistant
acid phosphatase 5b of the rabbits in the two groups before
and after surgery

I (7] B4 4l Fit P I ] B4 A Fit P
ARHT 42.69+13.44 30.34£11.66 11.97 0 PN 3.70£0.67 3.94+0.83 0.45 0.51
ARJG2H  40.24+7.88  31.54%9.13 7.06 0.02 AR5 2 JH 3.86+0.71 3.52+1.05 0.44 0.51
AJe 3 390.5247.33  40.44+6.01 0.15 0.70 AJ 3 A 3.87+0.81 3.55+0.46 2.78 0.11
RJG4H  46.53+6.22  40.36+8.92 253 0.13 FNEEY 4.62+1.04 3.71£0.72 1.97 0.18
A5 5 )4 26.37+5.54 24.98+10.38  0.06 0.81 ARJ5 5 3.67+0.47 3.36+0.45 0.58 0.46
A5 6 JH 20.04+£3.04  51.55+8.19 99.00 <0.00 AJ5 6 i 3.62+0.56 3.69+0.62 1.76 0.20
PR 20.83+3.35  43.85+4.70 115.48  <0.00 AJE 7 3.57+0.38 3.82+0.19 0.71 0.41
ARJ5 8 A 20.48+3.84  47.06+3.81 180.68  <0.00 A 8 3.54+0.35 3.79+0.43 0.25 0.62
ARJG10 8 20.26+2.68  49.63+5.07 21664  <0.00 AJ5 10 JH 3.62+0.62 3.80+0.62 0.33 0.57
ARJG 12 20.48+3.51 45.03+4.14 17551  <0.00 KI5 12 3.7240.59 4.04+0.49 1.31 0.27
it 29.74+12.23  40.47+11.16  187.51° 0O° &t 3.78+0.69 3.72+0.63 0.55°  0.47°
F 0.11 0.32 29.62° F 0.64 0.77 1.91°

P 0.99 0.97 0.00° P 0.76 0.65 0.05°
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Table 5 Comparison of the serum level of osteocalcin in
the rabbits in the two groups before and after surgery

] HE A R Fit P
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