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Proteomic detection of biological markers for rabbit articular cartilage damage
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Abstract

BACKGROUND: The specific markers in joints, blood, urine and other body fluids that can reflect the degree of articular cartilage
damage can be detected by proteomics.

OBJECTIVE: To further verify the application of biological chip technology to find rabbit articular cartilage damage biological
markers.

METHODS: The improved Hulth method was used to establish the rabbit articular cartilage damage model. Postoperative free
activities and the injury limb were not fixed, 30 min/d points off twice for 12 weeks. The rabbit knee without any treatment was as
normal control. At 4, 8 and 12 weeks after modeling, part of the specimens (such as serum and joint liquid) were collected, and the
articular cartilage damage degree was observed and verified; the joint fluid and serum sample of the animals at each time points
were put into the PBS 11-C protein microarray reading machine and detected with CM10 chip.

RESULTS AND CONCLUSION: The articular cartilage damage model established by improved Hulth method could quite
comprehensively reflect the change of articular cartilage damage from the early, middle, and late and decompensate periods.
Compared with normal control group, the expression of 3 475 protein in serum specimen was decreased and the expression of

7 558, 15 475 and 33 665 protein was increased in model group; the expression of 7 558 and 33 278 protein in joint fluid specimen
was decreased and the expression of 3950 and 16 055 protein was increased in model group. The significant differences protein
peak spectrum with the nuclear mass ratio of 3 475, 7 558, 16 884 was expressed in both serum specimen and joint fluid specimen.
Part of the differential protein appeared in the specimen may be the articular cartilage damage biological markers.
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Figure 1 Establishment process of a rabbit articular cartilage
damage model
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c: 8 wk after operation

d: 12 wk after operation

Figure 2 General observation of rabbit joint
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Figure 3 Detection of the limited protein with the nuclear mass
ratio from 2 000-40 000 Da in rabbit serum specimen
at different groups on CM10 chips (Protein marker of
proteins spectrum difference was red)
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Figure 4 Detection of the limited protein with the nuclear mass
ratio from 2 000-40 000 Da in rabbit joint fluid
specimen at different groups on CM10 chips (Protein
marker of proteins spectrum difference was red)
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Changes of protein expression in rabbit serum
specimen at different groups on CM10 chips (Protein
markers in protein spectrum differences were red)
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Table 3 Detection of protein peak with significant difference
both in rabbit serum and joint fluid on CM10 chips
Serum Joint fluid
Nuclear

RS Operation Norrtnall Operation Norrtnall
ratio(Da)  model group contro model group contro
group group

3475 3.416° 2.965 4.643° 3.328
7 558 3.602° 3.159 2.67° 2.407
16 884 2.169° 2.063 2.537° 2.321

P < 0.05 °P < 0.01, vs. model group
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Figure 6 Changes of protein expression in rabbit joint fluid at
different groups on CM10 chips (Protein markers in
protein spectrum differences were red)
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Table 1 Detection of protein peak with significant difference in
rabbit serum on CM10 chips (n=10)
M/iz XS t
3475 8.595+4.578 3.416°
6615 2.927+1.111 3.371°
7 558 4.291£1.101 3.602°
16 884 1.591+0.204 4.387°
33 665 0.300+0.067 2.758°

?p < 0.05 °P < 0.01, vs. model group

2 A5 CM10 5 A I A I e ok T WA A 22 e W 25 I e
il
Table 2 Detection of protein peak with significant difference in
rabbit joint fluid on CM10 chips (n=10)
Mz Xts t
3475 1.752+3.364 4.643°
3950 3.106+3.733 4.183°
7 558 1.128+0.413 2.439°
16 884 1.079+0.322 2.537°
33175 5.919+1.885 2.204°

P < 0.05'°P < 0.01, vs. model group
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