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Research Advances in the Replication of Animal
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[Abstract] Rodent models play a crucial role in research on human periodontal diseases, providing key evidence for
investigation into the pathological mechanisms of periodontal bone defects. Relevant research in the field involves gene
expression, inflammatory regulation mechanisms, host-microbial interactions, as well as disease resolution and healing
processes. Research methodology in the field falls under 2 categories—periodontal inflammation models and surgical
defect models. The former simulates periodontal defects by inducing periodontal diseases, while the latter constructs
clinically simulated periodontal defects through surgical removal of periodontal tissue. However, the currently available
animal models of periodontitis face challenges in simultaneously capturing the disease complexity, tracking dynamic
repair processes, and meeting translational needs. Herein, we reviewed and summarized the methods and characteristics
of periodontal disease modeling in recent years. We proposed the establishment of a multimodal assessment framework
integrating technologies such as spatial transcriptomics, single-cell sequencing, and in vivo fluorescence imaging, which

may serve as a critical pathway for overcoming existing research challenges.
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Table 1 The scope of application and the advantages and disadvantages of various models

Type Advantages

Disadvantages

Applicable research directions

Ligation method Simulating natural disease
progression

Bacterial inoculation ~ Polymicrobial simulation for
method better clinical relevance

LPS injection method Being time-efficient with

controllable dosage

ligature slippage

concentration

High-sugar diet
induction

Bone fenestration Standardized morphology
defect
Infrabony defect Controlled regenerative

assessment healing

Furcation defect

Being technically challenging and prone to

Requiring high bacterial colonization

Lacking biofilm-induced inflammation

Clinically relevant complex cases Larger surgical trauma

Host-pathogen interactions and drug efficacy
evaluation

Pathogenic mechanisms of periodontal pathogens
and immune regulation studies

Reflecting endotoxin response only and being an Anti-inflammatory drug screening and
incomplete infection process
Simulating diabetes comorbidity Slow pathological progression

inflammatory signaling pathway research
Mechanisms of diabetes-associated periodontitis

Biocompatibility testing of bone regeneration
materials

Multi-walled defects may promote spontaneous Validation of guided tissue regeneration (GTR)

techniques
Regenerative strategies for multi-rooted teeth
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