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[ABSTRACT] Intervertebral disc herniation is a common orthopedic disorder, whereas intervertebral disc
degeneration (IDD) not only exhibits a higher prevalence in the population compared to disc herniation, but
also serves as the key pathological basis for its development. Although the establishment of IDD animal
models is of great significance for elucidating the underlying pathological mechanisms and advancing
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translational research, progress has been limited by the incomplete understanding of IDD etiology and
pathophysiology, as well as the complexity, heterogeneity, and lack of standardized criteria among current
animal models. To date, there is still no widely recognized animal model for IDD. This guideline
systematically reviews IDD models in various animal species, including rodents, rabbits, sheep, pigs, dogs,
and non-human primates. It focuses on the principles of modeling, key technical considerations,
reproducibility, and clinical relevance of inducible models (such as annulus fibrosus/endplate/nucleus
pulposus injury and mechanical injury), spontaneous models, and genetically modified models, while
comparing their respective advantages, limitations, and appropriate research contexts. Additionally, it
proposes a multidimensional endpoint evaluation system with recommended observation windows,
including imaging, histology, biochemical/molecular, biomechanical, and behavioral assessments. The
guideline also clarifies ethical and animal welfare requirements and highlights future research directions.
The aim of this guideline is to provide methodological reference for researchers to standardize the
selection and application of IDD animal models based on specific scientific questions and available
resources, thereby promoting high-quality development in this field.
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Table 1 Summary of studies inducing intervertebral disc degeneration (IDD) by intradiscal chemical injection

BRI/
g @ _ [HlPost
{E& (Author) ) R FIE (Agent & Dose) induction
(Year) (Species) duration
(weeks)]
Suh &4 2022 KFi(rat) 1 27, B 40 (sodium iodoacetate) 4 mg 6
Sudo Z#4 2021 % (rabbit) T Z, B2 4% (sodium iodoacetate) 1mg 12
Borem 5% 2021 #%(sheep) S (chondroitinase ABC) 1U 17
Zhang %" 2020 L% (goat) 8 & (chondroitinase ABC)1/5U 12
Gullbrand 1 2017 L% (goat) B2 E (chondroitinase ABC)1/5U 12
ZamoraZ®% 2017 L (goat) 1a BYERSS NS AT & (strain 1a Propionibacterium acnes)5uL(1x107 CFU/uL) 12
Shan 5! 2017 % (rabbit) S A ER T El (Propionibacterium acnes)100pL(1.6x10” CFU/mL) 36
Yuan &1 2015 K5 (rat) Tk 2B (absolute ethanol) 30l 16
Kang 53 2015 ¥%(pig) FIEEIRZE B F-o(TNF-a) 50/100 ng 12
Liu &b 2013 % (rabbit) 1wmol/L N % 30 kDa £Fi&EE H K E& (N-terminal 30 kDa fibronectin fragment, Fn-f) 25uL 16
onrondoe = 2008 | Lo oot %828 (chondroitinase ABC) 0.035 U(0.25 ”
U/mL)
Zhou & 2007 #83(sheep) 5-RERE R (5-bromodeoxyuridine, BrdU)4~5 mg 14
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Table 2 Comparative overview of different IDD animal models: advantages, disadvantages, and applicability
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Note: Husbandry cost per animal and modeling cost per case are relative estimates; actual values depend on species, environment/
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