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	Introduction/Aim: There has been a resurgence of accelerated silicosis, which was mainly thought to have been due to the popularity of engineered stone products. Workers in construction and mining industries are most often exposed to silica dust and they have high rates of cigarette smoking, which may be the cause of the resurgence of accelerated silicosis in more recent years. There is currently limited research on the effect of combined silica dust exposure and cigarette smoking on the development of silicosis in vitro; hence, this project aimed to understand the interaction of silica dust and cigarette smoke extract in the lungs by establishing a multicellular mixed cell culture to replicate human airways. 

Methods: A co-culture was established using MRC-5 cells, A549 cells and THP-1 cells. MRC5/A549  and MRC-5/THP-1 co-culture models were stimulated with stone dust and tobacco cigarette smoke extract (CSE). An ELISA was performed to quantify IL-6 and IL-8 production and an ECM ELISA was performed to determine fibronectin production.

Results: When stimulated, IL-6 production was significantly induced when MRC-5 and THP-1 cell co-culture were stimulated with combined stone dust (0.3mg/ml) and tobacco CSE (10%) treatment, compared to control. Combined treatment of 0.3mg/ml stone dust and 10% tobacco CSE, as well as 0.3mg/ml stone dust and 30% tobacco CSE significantly induced IL-8 production in MRC-5 and THP-1 cell co-culture, compared to control. Stone dust and tobacco CSE did not induce IL-6 and IL-8 production in A549 cells, compared to control. Both MRC-5/A549 and MRC-5/THP-1 co-culture models had increased fibronectin production when stimulated with combined stone dust and tobacco CSE.

Conclusion: Combined stimulation of stone dust and tobacco CSE upregulates IL-6 and IL-8 production, as well as fibronectin production in co-culture models. This indicates that both stimulants cause an inflammatory and fibrotic response in co-culture models. This may also suggest a synergistic effect of combined treatment in co-culture models.
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