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Original Article

Variations in Matrix Metalloproteinase Expression
by Disc Location in Patients with Sequestrated
Lumbar Disc Herniation

Young-Yul Kim, M.D.*, Dojoon Park, M.D., Kee-Won Rhyu, M.D.
Dept. of Orthopedic Surgery, St. Vincent's Hospital and Daejeon St. Mary's Hospital®, College of Medicine, The Catholic University of Korea

Study Design: In vivo study

Objectives: To evaluate variations in matrix metalloproteinase (MMP) expression levels according to the disc location in patients with
sequestrated lumbar disc herniation.

Summary of Literature Review: MMPs are considered to be the major catabolic enzymes in the intervertebral disc. MMPs have been
known to be the primary mediators of extracellular matrix (ECM) degradation, to play major roles in disc degeneration by changing the
collagens and the extracellular matrix, and to be involved in the processes of apoptosis and autoresorption of herniated disc materials by
inducing inflammatory cytokines.

Materials and Methods: The sequestered and contained disc materials were removed from seven patients with sequestered lumbar
disc herniations. The materials from the contained discs were classified into group 1 and those of the sequestered discs into group 2.
Immunochemistry tests were conducted for the tissues of both groups. The expression levels of MMP-1, 3, and 13 were checked using a
fluorescence microscope. The amount of expression of each MMP was calculated using the percentage of expressed cells and analyzed
statistically.

Results: In the histological study, increased expression of MMP-1, 3, and 13 was found in group 2. In the statistical analysis after the
quantification of MMP expression, the expression of all MMPs was found to have increased significantly in group 2 (p<0.05).
Conclusions: The increased expression of MMP-1, 3, and 13 indicated that the inflammation and degeneration processes, and the
spontaneous resorption by the surrounding tissues were more active in the sequestered disc group than in the contained disc group.
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Table 1. The Qualified Expressions of MMPs were Calculated by the Percentages of Positive Pixels to the Reference Pixels

Group 1

No. of positive pixels % of positive pixels

MMP-1 118,934+30,951 29.11+7.98
MMP-3 54,174+18,761 13.26+4.59
MMP-13 29,994£11,575 7.34+2.83

Group 2 P-values
No. of positive pixels % of positive pixels Paired t-test
209,502+76,289 51.28+18.67 0.002
103,834+28,686 25.41+7.02 0.020
83,231+35,184 20.37+8.61 0.006
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Fig. 1. Results of immunohistochemistry for specimens (100x). The bright areas indicate the increased fluorescence intensity for
the expression of each MMP. The expression of MMP-1 (A), -3 (B), and -13 (C) in group 1 was observed. In group 2, the expression
of MMP-1 (D), MMP-3 (E), and MMP-13 (F) was increased much more than that of group 1.
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Fig. 2. Variation in MMP expression in each group. Positive pixels indi-

cate increased fluorescence intensity of more than 50%. The quantified
expression of MMPs was calculated using the percentage of positive
pixels with respect to the reference pixels.
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