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摘要 

Oral submucous fibrosis (OSF) is a potentially malignant precancerous condition 

that may lead to oral cancer. OSF patients experience symptoms such as oral ulcers 

and restricted mouth opening, which affect their quality of life. However, there is 

currently no effective clinical treatment. Previous studies by other researchers and 

our preliminary research have found that calcium silicate (CS) materials, commonly 

used in bone and pulp treatments, release ions that can effectively reduce the 

production of inflammatory factors induced by IL-1. Some studies have even shown 

that the ions released by CS materials can inhibit fibrosis in various organs. 

However, the effect of these ions on arecoline-induced fibrosis has not yet been 

reported. We hypothesize that the ions released by CS materials can inhibit 

inflammation and arecoline-induced fibrosis. The aims of this study include: 

1. Investigate whether the ions released by CS materials can effectively inhibit 

inflammation and fibrosis responses, with inflammatory factors including 

IL-1 and LPS, and fibrotic factors including TGF-β and arecoline. 

2. Explore the molecular mechanisms by which ions released by CS materials 

inhibit inflammation and fibrosis. This will involve examining the 

expression of inflammation-related molecules, such as NF-κB, TNF-α, ROS, 



and ERK, as well as fibrosis-related molecules, such as Smad and CTGF. 

3. Investigate how ions released by CS materials can be utilized in treatment. 

This will involve cellular experiments to test the effects of pretreatment, 

concurrent treatment, and post-treatment with CS material-released ions on 

inhibiting inflammation and fibrosis responses. 

The results of this project will not only establish the application of ions released by 

CS materials in oral tissue to combat inflammation and reduce arecoline-induced 

fibrosis for the first time, but also help to understand the molecular mechanisms by 

which these ions regulate inflammation and fibrosis. This knowledge could be 

applied in the future to develop treatments or preventive measures for OSF. 

 


