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Abstract

Ord squamous cell carcinoma (OSCC) is
one of the most common malignant neoplasms
in Ada countries, and is the fifth cause of mde
cancer mortdity in Tawan. Chewing betd
quid (BQ) containing tobacco was found to
contribute to the development of OSCC, and
be causdly linked to ord submucous fibrogs

(OSF), a potentidly mdignant condition of the
Previous studies found that
chewing BQ generates reactive oxygen species

oral cavity.

(ROS) inord cavity. The excessive formation
of ROS may result from exposure to toxic
agents and/or insufficiency of defense
mechanisms, which might cause oxidative
damage to the cdlular membranes, DNA, and
proteins. The fiber of BQ may cause
physcdly injury of ord mucus membrane and
neutrophils will be recruited and accumulate at
the sites around oral mucosal lesions.
Subsequently, myeloperoxidase (MPO) is
released into the loca environment and generate
ROS. The “®G->A substitution in the
promoter region of the MPO gene has been
associated with a decrease in transcriptiond
expression and thus reduced enzyme leves
were available for the formation of ROS.
Therefore, the objective of our study is to
investigate the association of MPO with
BQ-related OSCC/OSF. In this dudy, the
overdl genotype and alele frequencies did not
significant differ between OSCC or OSF
patients and controls. However, the
frequency of the MPO mutant dlde is higher
than in controls. This result is unexpected.
Thus, we must amplify the sample szes to
further study the association of BQ-related
OSCC or OSF with MPO polymorphism.

Keywords. Ord squamous cell carcinoma; ora
submucous fibrogs, betd quid; myel operoxidase

|. Introduction

Ord squamous cdl carcinoma (OSCC) is
one of the most common mdignant neoplasmsin
Aga countries, and is the fifth cause of mde
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cancer mortdity in Tawan (1). Chewing betel
quid (BQ) containing tobacco was proposed as
an important contributor to the development of
OSCC (2). Although BQ in Tawan does not
contain tobacco, BQ chewing
associated with oral mucosal lesons (ord
submucoous fibross, leukoplakia and OSCC)
(34). Ord submucous fibross (OSF), a

chronic discase of

Is highly

the ora cavity and
oropharyngx, is characterized by fibrosis in the

submucosa. OSF may be involved in
progressve limitation of the mouth opening and
the development of OSCC (5).

BQ is usudly combined with areca nut,
lime paste, betle leaf and tobacco.  Recently,
Nair et al. and we demondtrated that reactive
oxygen species (ROS) is formed in the ord
cavity while chewing BQ (6,7). It has been
proposed that ROS at low concentrations can
induce signd transduction pathways and ater the
expresson of growth- and differentiation-related
genes (8), but ROS at high concentrations have
detrimentd  effects on cdls
formation of ROS induced by exposure to toxic
agents, such as tobacco and BQ, or insufficiency
of defense mechanisms could cause oxidative

The excessve

damage to cdlular membranes, DNA, and
proteins. Moreover, ROS have been
implicated in a broad variety of pathologica
processes ranging from atheroscleross to
cacinogenesis (9,10). Thus chewing BQ
might cause oxidative damage to buccad mucosa
cdls and then lead to or promote OSF/ora
cancer formation.

Myeoperoxidase (MPO) is a metabolic/
oxidative enzyme located in the primary granules
of neutrophils and monocytes /macrophages.
The main function of MPO lies in the defense of
the organism through production of HOCI, a

powerful oxidant.  The reaction products
derived from the MPO-H,O,-Cl- system have a
potent activity againgt a wide range of viruses,
bacteria fungi as wel as some tumoricidd
actions. Besdes participating in the defense of
the organism via the production of HOCI, MPO
is released from neutrophils under inflammeatory
sates. MPO and its reactive byproducts were
found to induce oxidative dress and DNA
srand breskage. Interactions between the
neutrophil-derived reactive oxidants H,O, and
HOCI are probably involved in the etiology of
inflanmation-related cancer (11). The fiber of
BQ may cause physcdly injury of ora mucus
membrane and neutrophils will be recruited and
accumulate a the Stes of ord mucosal lesons.
Subsequently, MPO may be released into the
locd environment and generate ROS.

MPO was aso documented to activate
gpecific procarcinogens, including arylamines,
benzo[a]pyrene  intermediates, and  the
4-aminobiphenyl (12-14). Recently, MPO was
found to be involved in non-infectious diseases
like atheroscleross, cancer and promyelocytic
leukemia, as wdl as in neurodegenerdive
diseases, incduding Alzheme’s diseese ad
multiple sclerogs (11). MPO is linked to these
pathologica sates through its strong oxidative
activity and/or its polymorphism characterized by
differential expression of the protein.

Audin et al. reported a G> A trangtion in
the promoter region at position —463 relative to
exon 1 (15). This polymorphism lies within an
Alu repeat containing a composite SP1-thyroid
hormone-retinoic  acid hormone  response
dement. This gngle base-pair change dtersthe
4-bp invariant GCGG sequence of the Sp-1
transcription factor consensus-binding Ste and
thus results in reduced gene expression in vitro
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(16).
expresson levels are remaning established.
This G2 A polymorphism inthe 5 untrandaed
region of the MPO gene may lead to a reduced

Neveathdess, the effects on in vivo

expresson of MPO and thereby resulting in
decreased bioactivation of carcinogen. Thus,
individuas with one or more copies of the
A-dlele may be afforded a protection due to the
decreased expresson of MPO, the reduced
formation of ROS, and the decreased metabolic
activation  of
benzo[a]pyrene  in

procarcinogens (such  as
tobacco). The
polymorphism of MPO was found to be
involved in numerous diseases, such as acute
promyelocytic leukemia and cydic fibross
(16,17). On the other hand, individuas with a
low activity dide (A dlde) have subsequently
been found to be at a decreased risk of lung
cancer (18). On the bass of this observation
and the implication of MPO in the formation of
ROS or in the metabolic activation of aromatic
organic compounds, polymorphic MPO may
dso act as a susceptibility factor for those
mdignant diseeses tha ae diologicdly
associated with BQ/tobacco-related OSCC.
Therefore, the objective of our study is to
investigate the relationship of the
MPO ~*®G/A mutation with OSCC or OSF.

[I. Material and Methods

1. Study population and DNA isolation
Patients with diagnosed and histologicaly

confirmed OSCC or OSF were recruited at the

Department of Dentistry of Veterans Generd

Hospital-Taipe,

approved by the committee for the conduct of

according to a protocol

human research. Cancer-free control subjects
were frequency-matched to case subjects on

age, =X derived from questionnaires. These
hedthy controls did not have benign or
neoplagtic conditions. After informed consart,
each subject donated 30 ml of blood and
completed a questionnaire. History of BQ
chewing, cigaette  smoking,  acohadl
consumption were carefully recorded. DNA
was purified from peripherd blood lymphocytes
by standard SDS/proteinase K treatment and
phenol /chloroform extraction.  All isolated
DNA samples were stored a —20 °C and
diquots of DNA for immediate andyss were
stored at 4 °C.
2. Genotyping of MPO polymorphism

The PCR-RFLP-based assay described by
London et al. was used to characterize the
wild-type (G) and variant (A) MPO dleles a
postion —463. Using a Perkin-Elmer Corp.
9600 thermocycler, PCR products were
generated using 300 ng of genomic DNA as a
template and the  forwad  primer
5-CCGTATAGGCACACAATGGTGAG-3
and reverse primer 5-GCAATGGTTCAAG-
CGATTCTTC-3. The PCR reaction was
caried out in a 30-reection with a find
concentration of 50 M  deoxynuclectide
triphosphates (dNTP), 1.5 M MgCl, 0.1 M for
each primer, and 1 unit of Tag polymerase
(Perkin-Elmer, Norwak, CT). After an initid
denaturation at 94 °C for 1 min, 56 °C for 1 min,
and 72 °C for 1 min, with afind extenson a 72
°C for 7 min. The PCR products were then
digested with 5 units of Acil (New England
Biolabs, Beverly, MA) overnight a& 37 °C and
separated on a 2.5% agarose gd containing 0.5
gml ethidium bromide. The G> A subditution
a pogtion —463 leads to a loss of the Acil
redriction dte within the 350-bp amplification
fragment that is used to distinguish the two dlees.
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In addition, an invariant Acil redriction Ste
present in both dleles yields a 61-bp fragment
that serves as an interna control (18).

[11. Results & Conclusions

We dudied 156 hedth volunteers, 68
OSCC patients, and 60 OSF patients. A
G2>A gubditution a -463 in the promoter
region of the MPO gene leads to the loss of an
additional Acil redriction Ste, which was used
to digtinguish the two dldes (Fig. 1).

An invariant Acil Ste present in both dleles
yields a 61-bp fragment that serves as an internd
control. The digtributions of MPO genotypes
were G/G, 126/156 (80.77%), and GI/A,
28/156 (17.95%), and A/A, 2/156 (1.28%) in
hedth controls In OSCC pdients, the
distributions were G/G, 47/68 (69.11%), and
G/A, 17/68 (25.0%), and A/A, 4/68 (5.89%).
In OSF pdients, the digtributions were G/G,
51/60 (85.0%), and G/A, 8/60 (13.33%), and
A/A, 1/60 (1.67%) (Table 1).

The overdl genotype and dlde frequencies
did not sgnificant differ between OSCC or OSF
patients and controls (Table 1). However, the
frequency of the MPO mutant alde (G/A+A/A)
in OSCC (30.89%) is higher than in controls
(19.23%). This is  unexpected.
Individuas with one or two copies of the
A-dlde may be afforded protection due to
decreased transcriptiona activity of MPO and
subsequent decreased metabolic activation of
procarcinogens or decreased free radica
formaion. Thus, we must amplify the sample
gzes to further sudy the association of OSCC
or OSF with MPO polymorphism.

result

Figure 1. Electrophoresis on a 2% agarose gel of the
Acil-digested PCR-amplified 350-bp fragment from the
myeloperoxidase (MPQO) promoter region containing

the polymorphic site. The “®G>A substitution
present in variant MPO alleles leads to the loss of an
Acil site within the 350-bp amplification fragment that
was used to distinguish the two alleles. Individuals
homozygous for the G allele (G/G) have three bands at
169, 120, and 61 bp (lanes 1, 3, 4, 6, 7), whereas those
heterozygous alleles (G/A), have four bands at 289, 169,
120, and 61 bp (lanes 2 and 5). Individuals
homozygous for the A allele (A/A) were not found in
this gel. The M is the marker.

Table 1. Myeloperoxidase genotyping in controls, OSF,
and OSCC patients.

Case | G/Gtype G/Atype | A/Atype

Control 156 126 28 2
(80.77%) (17.95%) (1.28%)

OsccC 68 47 17 4
(69.11%) (25.0%) (5.89%)

OSF 60 51 8 1
(85%) (13.33%) (1.67%)
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