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ABSTRACT Objective: To establish an in vivo mouse model of compression-control degeneration and to investigate the effects of
prolonged mecanial loading on MMP2. Methods: A total of 54 adult Wistar rats were randomly divided into three groups, group A: the
pressure was 1.12N (simulating human pressure of the disc when human stand), group B: the pressure was1.68N (simulating human sit-
ting), group C: the pressure was 3.08N (simulating human sitting flexion). Group D: control group without any pressure to the disc. Static
compression was applied to mouse coccygeal discs in vivo for 3, 7, or 14 days. The expression of MMP-2 in four groups were detected by
immunohistochemical technique. Results: The degeneration of disc and the expression of MMP-2 increased with the increasing of the
time and pressure (P< 0.05), and a positive correlation was observed between the degeneration grade of disc and the amount of MMP-2
(r=0.870,P<0.05). Conclusion: Prolonged spinal loading cause the disc degeneration and the increasing expression of MMP-2, MMP-2
may be one of the important factors leading to intervertebral disc degeneration.
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Table 1 Histological Grading Scale*
Histological changes of the intervertebral disc Grade
Well-organized collagen lamellae without ruptured or serpentine fibers 1
Morphology of the anulus fibrosus Inward bulging, ruptured or serpentine fibers in less than one third of the annulus 2
Inward bulging, ruptured or serpentine fibers in more than one third of the annulus 3
Fibroblasts comprise more than 75% of the cells 1
Cellularity of the anulus fibrosus Neither ?broblasts nor chondrocytes comprise more than 75% of the cells 2
Chondrocytes comprise more than 75% of the cells 3
Normal, without any interruption 1
Border between the anulus fibrosus and nucleus
pulposus Minimal interruption 2
Moderate or severe interruption 3
Normal cellularity with stellar shaped nuclear cells evenly distributed throughout the
nucleus
Cellularity of the nucleus pulposus Slight decrease in the no. of cells with some clustering 2
Moderate or severe decrease (>50%) in the number of cells with all the remaining 3
cells clustered and separated by dense areas of proteoglycans
Round, comprising at least half of the disc area in midsagittal sections 1
Rounded or irregularly shaped, comprising one quarter to half of the disc area in
Morphology of the nucleus pulposus midsagittal sections 2
Irregularly shaped, comprising less than one quarter of the disc area in midsagittal
sections
* 5 15
Note: * The scale is based on 5 categories of degenerative changes with scores ranging from 5 points (1 in each category) for a normal disc to 15
points (3 in each category) for a severely degenerated disc.
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Table 2 The histological grading at different point-in-time
Time Group A Group B Group C Group D
3 days 5.83% 0.75% 6.00+ 1.10* 7.50+ 1.05* 5.67+ 0.52
7 days 6.00% 0.89% 7.67+ 0.52° 10.50% 1.227 5.83% 0.75
14 days 6.83+ 1.17* 9.17+ 1.17* 13.17x 0.75% 5.50% 0.55
* P>0.05 Note:*the group compared with control group at the same point-in-time P>0.05
# P<0.05 Note:#the group compared with control group at the same point-in-time P<0.05
3 MMP-2
Table 3 The positive rate of MMP-2 at different point-in-time
Time Group A Group B Group C Group D
3 days 20.04+ 2.92* 20.82+ 2.44* 22.07+ 2.75* 19.67+ 1.95
7 days 23.55+ 2.09* 26.29+ 1.97* 32.52+ 2.46" 22.15% 3.35
14 days 23.65+ 1.17* 41.19% 2.56# 50.65+ 3.30" 22.43% 1.02
* P>0.05 Note: *the group compared with control group at the same point-in-time P>0.05
# P<0.05 Note: #the group compared with control group at the same point-in-time P<0.05
2.3 MMP-2 MMP-2 r=0.870 P<0.05,
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