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Expression changes and meaning of PG, MMP- 3,TIMP-2 in rabbit degenerated intervertebral
disc fibrous ring and nucleus pulposus tissues
Liu Lin ,Luo Wenyuan , Zhang Chao , Song Yuxin ,She Wei
(Second Department of Orthopaedics ,Gansu Provincial People’s Hospital s Lanzhou,Gansu 730000, China)

Abstract: Objective To observe the expression of proteoglycan (PG), MMP-3, TIMP-2 in the rabbit degenerative interverte-
bral disc fibrous ring and nucleus pulposus tissues and to investigate their significance. Methods 42 New Zealand white rabbits
were used for establishing the intervertebral disc degeneration model under the upright position and equally divided into the experi-
mental group and the control group. The L, s intervertebral disc tissues were taken in 7 rabbits per group at 4,8,12 weeks after
modeling. The periodate Schiff (PAS) staining was adopted to detect PG in the nucleus pulposus and fibrous ring tissues with the
grayscale value for expressing the relative expression quantity; the immunohistochemical SP method was adopted to detect MMPs-
3 and TIMP-2 in the disc fibrous ring and nucleus pulposus tissues,with the mean optical density(MOD) value for expressing the
relative expression quantity. Results The PG gray values in the nucleus pulposus tissue after 4,8,12 weeks in the experimental
group and the control group model were higher than those in the fiber ring tissue (P<C0. 05); the PG gray values in the nucleus
pulposus and fiber ring tissue at 12 weeks were higher than those at 8 weeks,and at 8 weeks of modeling, the PG gray value in the
nucleus pulposus was higher than that at 4 weeks (P<C0. 05). As the time extension of modeling, the relative expression amounts of
MMP-3 and TIMP-2 in the experimental group were significantly increased. The average MOD value of MMP-3 in the nucleus pul-
posus at the same time point in the control group and the experimental group was obviously higher than that of TIMP-2. The ex-
pression of TIMP-2 in the fibrous ring in the experimental group had more change than the expression of MMP-3. Conclusion Dur-
ing the intervertebral disc degeneration process,the change of PG content in the nucleus pulposus is earlier than that of the fibrous
ring. The study of the MMP3/TIMP-2 role in the intervertebral disc degeneration in combination with the changes of nucleus pulpo-
sus PG may conduce to clinical diagnosis,gene therapy and the application of tissue engineering technique. Moreover regulating the
expression level of MMPs and TIMPs for controlling the balance of intervertebral disc matrix metabolism could become the new di-
rection for treating the intervertebral disc degeneration.
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