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Cervical disc degeneration induced by bilateral facetectomy in rats/LIU Qi, WANG Xiaomeng, ZHOU
Jian, et al/Chinese Journal of Spine and Spinal Cord, 2014, 24(12): 1109-1115

[Abstract] Objectives: To investigate an animal model of intervertebral disc degeneration induced by bilater-
al facetectomy. Methods: Sixteen Sprague—Dawley female rats with the age of 3 months were assigned evenly
and randomly into experimental and control group. The C4/5 and C5/6 bilateral facet joints were sectioned by
using a burr in the experimental group. The C4-C6 spinal samples were harvested at 12 weeks after surgery.
The C5/6 segments were scanned by using micro—CT and stained with Safranine O/fast green. The interverte-
bral disc height(IDH), the microstructure of C5 vertebral body, ratio of cartilage endplate lesion(CEL) area to
the whole endplate area and disc degeneration score were calculated. The mRNA expression of aggrecan, type
Il collagen(Col2al), matrix metalloprotease(MMP)-3 and MMP-13 in C4/5 disc were analyzed by using real—
time PCR. The statistical significance between groups was determined by using the independent ¢ test with
significant difference level at P<0.05. Results: The IDH following facetectomy was significantly lower than
that in the control(0.51+£0.04mm vs 0.55+0.02mm), and the CEL was greater than that in the control(11.5+2%
vs 6.9£1%). The CEL appeared on the ventral side of the inferior endplate, and defect area was noted at pe-
ripheral and central of upper endplate. There was a significant increase of BV/TV and Th.Sp following face-
tectomy. Histological results showed the cartilage endplate lesions and few calcification. The disorganized an-

nular fibers, shrinked nucleus pulposus and less cells in the nucleus pulposus were observed in the discs
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following facetectomy. The disc degeneration score was 8.6+0.8 and 5.8+0.5 in the experimental group and
control group, respectively, and the difference between 2 groups was significant. There was a significantly
down —regulated expression of aggrecan and col2al while significantly up-regulated expression of MMP-13.

Conclusions: Bilateral facetectomy will lead to the disc degeneration of cervical spine not only in morphology,

but also in histology and molecular biology, which is a reliable rat model for disc degeneration.
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Figure 1 a The cross—section of the C5~C6 segments,

in order to determine the

mid—sagittal b, ¢ The axial views of 3D reconstruction of the C6 cranial endplates,
the cartilage endplates area(red circle) and whole endplates area(yellow circle) were
identified d The intervertabral dics height of the C5~C6 level was measured as the
distance between ventral dorsal midpoints of C5 caudal and C6 cranial endplates in

the mid-sagittal. The cartigate endplates(iriangle) and defect(arrow) were identified
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Er L ,
ECURHE Fom 1 S'-TCCGCTGGTCTGATGGACAC-3
Aggrecan f’?'ﬂ 5'_CCAGATCATCACTACGCAGTCCTC=3'
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1E , ,
Lomes b 4 5-TCCTAAGGGTGCCAATGGTGA-3
Col2al I’{im  5'_GGACCAACTTTGCCTTGAGGAC-3'
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IR 4 R %m 4 3-TGGACCAGGGACCAATGGA-3'
Fige  Forwar
MMP-3 P S GGCCAAGTTCATGAGCAGCA-3'
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1 13 Orrflv‘m
MMP-13 P s CTCTGETGTTTTCOGGTOET-3
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Figure 2 The dorsal and lateral views of 3D reconstruction of C5~C6 (a, b The defect of facet joints was seen in the

experimental group ¢, d The facet joints were intact in the control group) Figure 3 Axial view of C5/6 level cartilage

endplates.  After facetectomy, there was obvious cartilage endplates defect on the peripheral and central of endplates in

C5 caudal, and on the ventral side of endplates in C6 cranial side. There was no obvious cartilage endplates lesion in

the control group
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Table 2 The trabecular microstructure index of Table 3 The mRNA expression of aggrecan, col2al,
middle 1/3 of C5 vertebral body MMP-3 and MMP-13 in C4/5 disc tissue
X BR 4 T2 X 2l LA
Control group  Experimental group Control group  Experimental group
FEBTE BV/TV(%) 46.4+3.0 53.0+6.0" T 11 J Bl (Aggrecan) 1.15+0.28 0.52+0.08%
H/NEILE Th.Th(um) 104.7+0.6 110.1£1.0 I A s (Col2ae 1) 1.00+0.05 0.45+0.08%
H/NEEH  Th.N(mm-1) 4.3+0.3 4.7£0.5 JE 5T 42 J £ 11 B 3(MMP-3) 1.06+0.05 1.29+0.08
H/ANFEE Th.Sp (wm) 195.2+1.4 170.3+2.27 4 JE AR A 13(MMP-13)  1.02+0.03 1.62+0.1%
1 (D5 % R4 L P<0.05 (D5 %) R4 e P<0.05
Note: Compared with control group, P<0.05 Note: Compared with control group, P<0.05
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Figure 4 Axial view of 3D reconstruction of the middle 1/3 of C5 vertebral body in the experimental group (a) and
control group(b). The trabecular density of C5 vertebral body increased after facetectomy Figure 5 Pictures of sagittal
section of the C5/6 intervertebral disc of control group and experimental group at 12 weeks after surgery stained with
Safranine Offast green( x100). The normal cartilage endplate(+), the cartilage endplate lesion(#) and the cartilage end-
plate calcification(*) are marked on the picture. In the experimental group(a), the fibers became disarranged, and the nu-
cleus pilposus decreased in size. While, in the control group(b), the annulus fibrosus and nucleus pulposus remained

well organized
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