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Cigarette smoking is the leading cause of preventable disease and death in the United States. It was estimated that about 20% 
of the adult population in the United States were smokers by 2010. Cigarette smoke contains more than 7,000 chemicals and 

at least 250 of them are toxic chemicals. Among these harmful chemicals, at least 69 can cause cancer. The epithelium provides 
a barrier between the environment and the underlying tissue. The boundary between epithelial cells is formed by intercellular 
junctions that join adjacent cells to form a continuous barrier. Tumor cell transformation is the result of multiple cellular 
insults and events, but a loss of the epithelial compartmentalization is believed to play a critical role in epithelial precancerous 
development. Loss of barrier integrity may promote fluid movement from interstitial regions into the lumen, or facilitate the 
movement of toxic agents from the lumen into the underlying tissue. Cigarette smoking can damage epithelial cell barrier integrity 
by disrupting the epithelial cell tight junction formation and maintenance. The disrupted tight junction can be attributed to the 
reduction of tight junction protein expression. Various amounts of cigarette smoke applied to the epithelial cells can activate 
different signaling pathways in epithelial cells and can trigger epithelial cell proliferation or can activate stress-induced survival 
mechanisms. Subsequently, gene expressions can be differentially regulated and eventually the epithelial cells will morph away 
from the normal epithelial state.
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