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Abstract

BACKGROUND: Previous studies have shown that matrix metalloproteinase 11 gene is obviously upregulated in human
degenerated cervical and lumbar disc tissues.

OBJECTIVE: To investigate the relationship between matrix metalloproteinase 11 expression in human cervical intervertebral
discs and cell apoptosis.

METHODS: Thirty discs from patients with cervical spondylosis diagnosed by MRI, and 20 discs of individuals with cervical spinal
trauma but without anamnesis evidence for disc degeneration or previous spine-ralated operations were included.

RESULTS AND CONCLUSION: Hematoxylin-eosin staining showed that nucleus pulposus cells were signifcantly reduced

(P < 0.01), but apoptotic cells were significantly increased (P < 0.01) in the degenerated nucleus pulposus tissue of cervical
intervertebral discs than in the normal nucleus pulposis tissue. Immunohistochemical staining showed that matrix
metalloproteinase 11 expression was significantly greater (P < 0.01) in the degenerated nucleus pulposus tissue of cervical
intervertebral discs than in the normal nucleus pulposis tissue, and matrix metalloproteinase 11 expression was positively related
to cell apoptosis detected by TUNEL(r=0.44, P < 0.05). Results showed that high expression of matrix metalloproteinase 11 can
directly damage extracellular matrix, induce nucleus pulposis cell apoptosis, and therefore play an important role in the process of
disc degeneration.
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a: Normal group (size of round-cartilage-like cell was uniform,
most cells were isolated in the cartilage-like lacunae)
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b: Degenerated group (cartilage-like cells were sparse,
clusters of cell mass could be seen)

Figure 1 Hematoxylin-eosin staining of nucleus
pulposus of intervertebral disc (x400)
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Table 1 Comparison of cell density and apoptotic index (Al) in
nucleus pulposus of intervertebral disc in two groups

(x1£S)
Group n Cell density (/400-fold visual field) Al
Degenerated 30 6.24+1.44° 48.25+14.27°
Normal 20 8.72+1.57 18.87+7.50

%P < 0.01, vs. normal group
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a: Normal group

b: Degenerated group

Figure 2 Apoptotic index in nucleus pulposus of
intervertebral disc of two groups (TUNEL staining,
x400; arrow: apoptotic cells)
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a: Normal group

b: Degenerated group

Figure 3 Expression of matrix metalloproteinase 11 in
nucleus pulposus of intervertebral disc (SABC
staining, x400; arrow: matrix metalloproteinase 11
positive cell)
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Table 2 Expression of matrix metalloproteinase 11 in nucleus
pulposus of intervertebral disc in two groups

Grou n  Negative (1) Weak Strong Positive

P 9 positive (+)  positive (++)  rate (%)
Degenerated 30 5 17 8 83.33
Normal 20 14 4 2 30.00

%P < 0.01, vs. normal group
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Table 3 Association between matrix metalloproteinase 11
(MMP-11)and apoptosis in nucleus pulposus of
intervertebral disc in two groups

TUNEL
Item r P
@ (+) (++)
MMP-11 ) 4 1 0 0.44 0.015
) 2 9 6
(++) 1 8 4
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