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39 Oral Histology and 
Developmental Biology

� RESEARCH OVERVIEW
Our research focuses on the molecular mechanisms of insulin signaling and its implications in metabolic 
and skeletal disorders. Using approaches such as mouse genetics, cell biology, and biochemistry, we 
aim to understand how insulin signaling is regulated in different tissues and how its dysregulation contributes to disease.
We recently identified a mechanism that enables cell type-specific biased insulin signaling, including in bone cells. Additionally, we 
discovered an insulin-mimetic peptide that activates the insulin receptor through a mechanism distinct from insulin. This peptide 
may offer therapeutic potential for rare genetic disorders involving insulin receptor mutations and serves as a tool to investigate 
how selective modulation of receptor tyrosine kinases can lead to biased signaling outcomes.
Our current studies include evaluating how improved insulin sensitivity affects oral cancer progression, identifying new regulatory 
targets within insulin signaling pathways, and examining the role of insulin signaling in inflammatory responses and periodontal 
tissue homeostasis under diabetic conditions.

� RESEARCH CONTENTS
1. �Discovery of regulatory targets in insulin signaling pathways
2.Therapeutic impact of diabetes treatment in oral cancer
3.Insulin signaling, inflammation, and periodontal tissue homeostasis
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40        Oral Medicine 
and Oral Diagnosis

� RESEARCH OVERVIEW
Our research focuses on the diagnosis and management of chronic orofacial pain and sleep disorders, 
particularly as viewed within the spectrum of temporomandibular disorders and sleep-disordered 
breathing. Our studies are aimed to understanding perception and affective components of pain mechanism and chronicity, 
determinants of motor behavior and its peripheral organization, the pathophysiological mechanism of sleep-disordered breathing, 
and more basic concerns such as measurement and design issues.

� RESEARCH CONTENTS
1. Pathophysiology and treatment of chronic orofacial pain
2. Sleep disorders: sleep-disordered breathing and sleep bruxism
3. Relationship of functional limitation and disability with pain
4. Electrophysiology of muscle disorder
5. Oral mucosal pain and burning mouth syndrome
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