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Despite of clinical evidence of increased incidence of bone diseases amongst smokers as well as worsening recovery in orthopedic surgeries, it is still unclear which pathological mechanisms are induced by smoking and how these events could impair bone turnover.

Our research group have been performed experimental and clinical studies to better elucidate these questions and smoking-induced oxidative stress have been pointed as playing crucial role in the worsening of bone cells activities leading bone damage.

In a temporal study, we showed that cigarette smoke (CS) exposure in mice induces initially an increase in reactive oxygen species production, followed by an increase in cytokines and growth factors, culminating in greater osteoclastic activation and a consequent bone structural deterioration. Moreover, we demonstrated a reduction in bone volume, trabecular thickness and the number of trabeculae. 
Once, smoking has been shown to delay the healing of fractures and increasing the risk of nonunion after trauma, we performed a study to analyze bone matrix components in mice exposed to CS under normal and fracture conditions. CS exposure resulted in the maintenance of inﬂammatory conditions which compromised bone mineralization and altered the collagen types of animals in normal conditions, even in the absence of traumatic disruption. And the presence of a tibial fracture with CS exposure increased the severity of bone damage.
In a clinical study, comparing non-smokers, smokers and former smokers, we showed that the increase in osteoblasts apoptosis, induced by smoking, leads bone structural changes, similar to observed in the animal models.  Moreover, even in former smokers, part of these bone structural changes is also observed. 
These findings better elucidate how smoking could impair the bone cells activity, compromising the bone turn over, and highlighted the importance of oxidative stress in these events.
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