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Pathology and imaging performance of a rabbit intervertebral disc degeneration model induced

by the intermittent upright position
Zhang Chao, Li Ning-ning, Hu Zhao-hui

Abstract

BACKGROUND: A great number of animal models were used to study intervertebral disc degeneration, but there is still lack of a
consistent with human intervertebral disc degeneration in animal models.

OBJECTIVE: To investigate the feasibility of establishing a intervertebral disc degeneration model with upright position and a
model construction with convenience and simple.

METHODS: Totally 42 New Zealand white rabbits were randomly divided into experimental group and control group. The rabbits
were fixed in polyvinyl chloride (PVC) pipes. The PVC pipes were upright in the experimental group and the PVC pipes were flat
in the control group.

RESULTS AND CONCLUSION: At 4 weeks after modeling, there was no significant difference of the disc height index (DHI),
magnatic resonance imaging and annulus change between the experimental group and the control group (P > 0.05). PAS
staining of nucleus, the gray value was increased significantly (P < 0.05). At 8, 12 weeks after modeling, there was significant
difference of the DHI in the two groups, which has a significant decreased in degenerative disc T2-weighted signal.
Hematoxylin-eosin staining of annulus was disordered arrangement. PAS staining of degenerative disc intervertebral nucleus
showed that gray value was significantly larger (P < 0.05). It is indicated that the method of upright position can successfully
establishment of disc degeneration model by their own gravity load on the intervertebral disc.
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Figure 1  Spinal morphology in polyvinyl chloride pipe
with diameter of 110 mm under X-ray
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Figure 2 Calculation of disc height index (DHI)
(DHI%=(BC+EF)/( AB+DE)x100), AC is
located in a, b line midpoint; DF is located in
b, ¢ line midpoint)
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Table 1 Thompson scale of disc degeneration at different time

Experimental group Control group

Scale
4 wk 8 wk 12 wk 4 wk 8 wk 12 wk
1 2 0 0 5 3 0
2 4 2 0 2 3 5
8 1 2 1 0 1 1
4 0 3 6 0 0 1

B Experimetal group
W Control group
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DHI (%)

40
20

4 8 12
Time (wk)
Figure 3 Disc height index (DHI) at different times in each
group (xzs, n=7)
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a: Arrow represents Lys disc
space of the normal rabbit,
the upper and lower edge of
the vertebral is smooth
without osteophytes and
hyperostosis

b: Arrow represents at upright
position, Ly disc space is
narrowed (especially the posterior
edge), the upper and lower edge
of the vertebral become rough and
disc degeneration with a lip-like
proliferation of osteophytes
formation at 12 wk

Figure 4 Spine X-ray image of experimental group at 12 wk
after modeling and before modeling
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a: Morphology of normal
annular

b: Upright position with disordered
annulus, scar formation, lower
cells at 12 wk

Figure 5 Morphology of intervertebral disc annulus at 12 wk
after modeling and before modeling in experimental
group (Hematoxylin-eosin, x100)
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Table 2 Histopathological scale of disc degeneration at different
times

Experimental group Control group

Scale
4 wk 8 wk 12 wk 4 wk 8 wk 12 wk
1 3 0 0 6 4 0
2 3 1 0 1 1 4
3 1 3 0 0 1 2
4 0 3 7 0 0 1
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Figure 6 Gray value after PAS staining of the nucleus in each
group (n=5)
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