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Do drugs that inhibit voltage-
dependent sodium channels have
arole in the treatment of cancer?
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Cancer s increasingly prevalent and is one of the lead-
ing causes of death in the world and constitutes a major
problem of public health. Although early diagnosis of the
disease significantly reduces the mortality, the treatment
methods are often inadequate when the disease progresses.
It is therefore important to know the mechanism of the
molecular changes that underlie the transformation of
normal into cancerous cells and cause them to metastasize.

In the past decade it has become clear that ion chan-
nels are vitally important in tumor development and in
the growth and spread of cancer. During the transforma-
tion of a normal cell into a cancer cell, a series of genetic
alterations may occur which affect the expression of ion
channels or cause a change in ion channel activity. lon
channels are associated with proliferation, apoptosis,
migration, angiogenesis and metastasis of cancer cells.”*

lon channels in the plasma membrane are located
within the basic structural elements of all living cells and
are required for cell proliferation. lon channels are mac-
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romolecular protein complexes that cut the lipid bilayer
of the membrane and facilitate the movement of ions
through this layer. These channels allow the passage of
ions through the cell membrane under the influence of
various different parameters, including membrane lipids,
the intracellular and extracellular pH, mechanical stress,
membrane voltage and the electrochemical ion gradient.

lon channels also play an important role in regulating
the cellular ion balance. There are two major subclasses of
ligands (neurotransmitters) with gates and voltage gates.
Voltage-gated ion channels are members of a large gene
family, many of which are opened in response to membrane
depolarization and are highly dependent on voltage. The
ion channels in this class are the voltage gated Na(+) and
K(+) channels. Voltage dependent sodium channels (VGSC)
play a role in the action potential in many physiological
processes, including signal transduction in neurons, muscle
contraction, hormone release, cardiac pacing and neuro-
transmitter release. ™

Studies have shown that VGSC is associated with many
pathophysiological conditions, including cancer. In particular,
gene expressions of voltage-gated ion channels permeable
to sodium ions are significantly increased in most cancer
cells.’? In a number of human carcinomas, including
breast, prostate, lung and cervix cancer, and lymphoma,
mesothelioma, neuroblastoma and melanoma, expression
of VGSCs is reported to be increased under both in vivo and
in vitro conditions. In addition, VGSCs have been associated
with an increase in metastatic cancer cell lines and there
is increased expression and activity of VGSC in metastatic
breast, prostate and cervical carcinoma biopsies. In addi-
tion, the activity of VGSC has been shown to promote cell
motility, endocytosis and invasion.’?

One of the main problems and difficulties in the treat-
ment of cancer is multiple drug resistance to chemotherapy.
Attempts, therefore, are being made to increase the effec-
tiveness of existing drugs. Among the different mechanisms
involved in the development of drug resistance in cancer
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cells, changes in the expression of ion channels are known
to cause drug resistance.” In the review of Arcangeli and
Becchetti, studies are cited that show that the pumps with
voltage-gated Na channels play a role in chemotherapeutic
drug resistance.®

Promising data suggest that VGSC can be considered
a new therapeutic target in cancer treatment. Specific
drugs that may regulate the function of VGSCs and show
their pharmacological effects as channel blockers include
local anesthetics such as lidocaine, and antiepileptic drugs,
such as lamotrigine, carbamazepine and phenytoin.”*
Antiepileptic drugs capable of blocking VGSCs, includ-
ing phenytoin and carbamazepine, have been shown to
inhibit proliferation in human prostate cancer cell lines.’
Phenytoin has been shown to suppress both Na (+) cur-
rent and metastatic cell behaviors, such as migration and
invasion, in metastatic breast cancer cells by acting on
the Nav 1.5 subtype. Lidocaine, a local anesthetic, has
been shown to suppress endocytic activity in small cell
lung cancer cells.®

VGSC plays a role in many physiological and patho-
logical processes, including signal transduction, muscle
contraction, hormone secretion, tumor development,
cancer growth and chemotherapeutic drug resistance in
neurons and studies show that this could provide the basis
for effective treatment.
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Ta kavdAia vatpiov mou e€aptwvtal amod tnv 1don diadpa-

pati¢ouv KATTOloV pOAO OTIG QUOIOAOYIKEG Kal OTIG TTaBoAoyt-
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K€¢ Slepyaoieg, OMwWG N HETAYWYr OAUATOG, N cUCTIACH TWV
HUWV, N €KKPLON OPHUOVWY, N EMPAVION OYKWY, N avanmtuén
KOpPKivVOou Kal N avTiotaon o€ XNUEIOOePATTEVTIKA @ApUa-
KO OTOUG VEUPWVEG. YTTAPXOULV SIAPOPEC MENETEG TTOU OEi-
XVOUV OTL UTTOPE( VO ATTOTEAOUV LA ATTOTEAECUATIKA Bgpa-
neia. Qotoéoo, gival amapaitnTto va SIEVKPIVIOTEL 0 pONOG
Twv acBevwv otn Bepareia.
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