Smoking increases pro-inflammatory cytokines expression in patients with osteoarthritis.
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Abstract 
The deleterious effects of smoking are already recognized in several diseases progression, including musculoskeletal disorders (1). There is clinical evidence of smoking in the increase of bone fragility as well as in worsening of fracture healing after trauma surgeries (2). However, regarding the development and progression of osteoarthritis, there is a controversy (3,4). It occurs because most studies are restricted to radiological images exams and clinical series that investigate signs and symptoms of patients, which makes it difficult to better elucidate inflammatory mechanism that leads the tissue damage (5,6). Thus, to advance our understanding of chemokines and growth factors that orchestrate the impairment of cartilaginous tissue structure under osteoarthritis conditions, we performed a clinical study, using tissue, plasma and synovial fluid samples from 61 patients undergoing total hip arthroplasty. There are three experimental groups: Smokers (n= 16; smoking patients who did not stop smoking before surgery), Former Smokers (n= 23; smoking patients who stopped smoking at least 6 weeks before surgery) and Non-Smokers (n=22; patients who never smoked). We evaluated the density of chondrocytes in cartilage tissue, and we performed ELISA technique to evaluate IL-1 beta, IL-6, TNF-alpha expression in the samples of cartilage homogenate, plasma, and synovial fluid. We showed a significant decrease of chondrocytes density in cartilaginous tissue in Smokers and Former Smokers compared with Non-Smokers (p= 0.001). Also, we verified a significant increase in IL-1 beta, IL-6, TNF-alpha expression in Smokers and Former Smokers compared with non-Smokers in the samples of cartilage homogenate (p ≤0.0001), plasma (p ≤0.0001) and synovial fluid (p ≤0.0001).  Our results suggest that smoking promotes an increase in pro-inflammatory mediators and a decrease in the density of chondrocytes and even in individuals who stop smoking over 6 months after the surgery. So due to the persistence of such effects, the findings of the present study must be accounted during pre-surgery evaluation.
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