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Construction and Evaluation for Model of Goat Intervertebral Disc
Degeneration Induced by Axial Compressive Stress

GUO Xiaohui', SONG Xizheng’, HAN Zhenxue®, CAO Xin’, KANG Yu’, LI Daming',
KANG Chaorong', SHENG Kai*, ZHANG Hao', WEI Lilin'

(1. Department of Spine Surgery, Chongqing GCB Orthopedic Hospital of Traditional Chinese Medicine,
Chongqing 408000, China; 2. Department of Spine Surgery, the First Affiliated Hospital of South China
University, Hengyang 421001, Hunan, China)

Abstract: Objective  To establish the model of goat intervertebral disc degeneration (IDD) induced by
controllable axial compressive stress and evaluate its imaging and pathological characteristics. Methods Twenty
goats were randomly divided into 4 groups ( control group, 4-week pressure group, 8-week pressure group, 12-
week pressure group, n=5, 40 N pressure). Disc height index (DHI) was used to evaluate the change of
intervertebral disc height by X-ray, Pfirrmann classification method was used to observe the degree of
intervertebral disc degeneration by magnetic resonance imaging ( MRI) , and histopathological observation and
evaluation for intervertebral disc were conducted by HE staining and immunohistochemistry. Results DHI in
control group showed no significant changes with the extension of pressure time, while DHI in the experimental
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group gradually decreased. There was no significant change in Pfirrmann classification in control group. In

experimental group, with the extension of time, the higher the degeneration aggravated with the Pfirrmann

classification increasing. In experimental group, HE staining showed that the disc nucleus pulposus decreased in

volume and nucleus pulposus cells, which were gradually replaced by fibrous tissues. Immunohistochemical

staining showed that type | collagen in the nucleus pulposus gradually increased, type II collagen gradually

decreased, and intervertebral disc degeneration occurred. Conclusions A certain axial compressive stress can

lead to degeneration of goat lumbar intervertebral disc, and the degree of degeneration is gradually increased with

the extension of time.

Key words: compressive force; goat model; intervertebral disc degeneration (IDD) ; disc height index ( DHI)
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Fig.5 Changes of annulus fibrosus and nucleus pulposus in experimental group at different time under

type I and type II collagen staining (a) Type I collagen in annulus fibrosus ( x20), (b) Type 1

collagen in nucleus pulposus (x20), (c¢) Type I collagen in nucleus pulposus (%20)
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