e T

e T e S e

¢ W

ghobal cancer control

fs

J

Internarional Journal of Cancer

Chronic cigarette smoke extract treatment selects for apoptotic
dysfunction and mitochondrial mutations in minimally

transformed oral keratinocytes
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Head and neck squamous cell carcinoma (HNSCC) is among
the most morbid of human cancers with ~40,000 new cases
yearly in the United States. The primary risk factor for
HNSCC is tobacco exposure with alcohol as a cocarcinogen,
with a latency period of several decades.! As early as 1964,
there were published reports of the tumor-promoting activity
of tobacco extracts in mice.™ Despite these early studies,
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there is incomplete knowledge of how cigarette smoke indu-
ces the early cellular changes that lead to malignancy.

Impaired apoptosis is a central characteristic of neoplastic
and malignant transformation.*® Mitochondria have a central
role in the signal transduction and coordination of apopto-
is.°® Apoptosis at the mitochondrial level is initiated by
depolarization of the mitochondrial membrane and proceeds
via release of cytochrome ¢ and other apoptogenic factors
from the intermembraneous space of mitochongdria.? Valino-
mycin, a pofassium lonophore, which facilitates the selective
transport of K+ ions across the inner membrane of miio-
chondria,” induces apoptosis in various mammalian cell
lines®'*"* by disrupting the A¥m."* Previous study showed
that HNSCC cell lines are resistant to A'Wm depolarization-
induced apoptosis (i.e., valinomycin treatment).'"® This find-
ing, in conjunction with the knowledge that mitochondria
are uniquely susceptible to oxidative damage and that
cigarette smoke mediates its effects through oxidative
damage,"”™"” implies that the effects of tobacco exposure on
mitochondrial mechanisms of apoptosis are of significant in-
terest in HNSCC carcinogenesis.

There are 2 canonical apoptotic caspase pathways involved
in apoptosis: the mitochondrion (intrinsic) pathway and the




