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A mouse model of intervertebral disc degeneration induced by axial loads
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ABSTRACT Objective:To explore the effective method for building mouse models of intervertebral disc degeneration induced by axial
loads. Methods ; Twenty — four 16 — month — old SPF — grade mice were randomly divided into model group and control group,12 cases in
each group. The mice in model group were put into a self — made heating plate cage at 10: 00,15: 00 and 19: 00 every day. The heating plate
was turned on and its temperature was set to 50 °C. Every time the mice kept jumping for about 10 minutes and were exhausted in the end.
The mice in control group were not given any intervention. Six mice were randomly selected out from each group respectively and were exe-
cuted by using cervical dislocation method after I — and 3 — month modeling respectively. Their L; _, intervertebral disc and bilateral adja-
cent vertebral bodies were fetched out completely and were sectioned continuously in coronal position for hematoxylin — eosin( HE ) staining
and alcian blue — hematoxylin ( ABH ) staining. The histological and morphological changes of lumbar intervertebral disc tissues were ob-
served under the optical microscope,and the protein expression levels of type [ collagen in lumbar intervertebral disc tissues were detected
by using immunohistochemical staining,and the intervertebral disc height and cartilage endplate thickness were measured by using drawing
software. Results ; HE staining results demonstrated that lumbar intervertebral disc tissues of mice were basically normal in control group af-

ter 1 — and 3 — month modeling respectively, while degenerative changes were found in lumbar intervertebral disc tissues of mice in model

EATE DR A ARAFALTE (81573994) ;#4731 4 L ab N B HF 74T %) 5 B (LGF19H60007 )



<2 (K 322) WEIEE 2019 45 A% 31 %% 5 # J Trad Chin Orthop Trauma,2019,Vol.31,No. 5

group and degenerative changes were more visible after 3 — month modeling. The degeneration presented with( 1) cracks in intervertebral
disc annulus fibrosus, (2 ) disordered and irregularly arranged layered structure of cartilage endplate, (3) damaged or wizened nucleus pul-
posus, and (4 ) multiple ossification centers in cartilage endplate. ABH staining results showed that after 1 = and 3 — month modeling, abun-
dant and regularly arranged cartilage endplate cells were found in control group,and the cartilage matrix presented with blue staining,and a
few littlish red stained ossification centers were found in cartilage endplate of some intervertebral discs;while cartilage endplate cells ar-
ranged disorderly and decreased significantly in model group,and cartilage matrix presented with light — coloured staining, and multiple larg-
ish ossification centers appeared in cartilage endplate. The immunohistochemical staining results of lumbar intervertebral disc tissues showed
that positive expressions of type Il collagen were found in nucleus pulposus, inner layer of fibrous rings and cartilage endplate in control
group after 1 — and 3 — month modeling, and the cells were dark stained; while the positive expressions of type Il collagen were obviously
lower in center of nucleus pulposus and outer layer of fibrous rings in model group compared to control group,and more obvious decrease
was found after 3 — month modeling. The intervertebral disc height and cartilage endplate thickness were smaller in model group compared to
control group after 1 — month modeling(0.211 +/-0.063 vs 0.289 +/-0.050 mm,z =2. 984 ,P =0.007;0. 074 +/-0. 011 vs 0.097 +/—
0.015 mm,t =2.813,P =0.023). There was no statistical difference in intervertebral disc height between model group and control group
after 3 — month modeling(0. 197 +/-=0.052 vs 0.235 +/-0.053 mm,z =1. 478 ,P =0. 163 ). The cartilage endplate thickness was smaller
in model group compared to control group(0.060 +/-0.012 vs 0.093 +/-0.018 mm,s =4.092,P =0.001 ). Conclusion ; The mouse mod-
el of intervertebral disc degeneration induced by axial loads can be built effectively by using heating plate for forcing mouse to jump.

Keywords intervertebral disc degeneration ;mice ;disease models, animal ;axial load ; hot plate ; animal experimentation
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