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TE AMO!
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RESUMO

A leucoplasia bucal é a lesdo cancerizavel mais comum da cavidade
bucal e apresenta como principal fator de risco o consumo de tabaco em suas
varias formas. As substancias carcinogénicas do tabaco sdo metabolizadas por
enzimas especificas em duas etapas denominadas fases | e Il. Estas enzimas
apresentam polimorfismos genéticos que influenciam na susceptibilidade individual
a lesbes cancerizaveis e ao cancer. A associacdo entre estes polimorfismos
genéticos e o cancer € conflitante. O objetivo deste estudo foi investigar a
associacao entre a delecédo dos genes GSTM1 e GSTT1 e a leucoplasia bucal em
pacientes fumantes em uma populacdo brasileira. Neste estudo do tipo caso-
controle foi extraido DNA de 52 pacientes fumantes com o diagndstico clinico de
leucoplasia bucal e histopatolégico de hiperqueratose com ou sem displasia epitelial
(grupo caso) e 52 individuos fumantes sem nenhuma patologia bucal (grupo
controle) a partir de raspados da mucosa clinicamente normal. A analise dos
genatipos dos genes foi realizada através da reacdo em cadeia da polimerase e 0s
produtos foram visualizados através da eletroforese em gel de poliacrilamida a 6,5%
e coloracdo pela prata. Os resultados demonstraram associacdo entre a delecao

dos genes GSTM1 e GSTT1 e a leucoplasia bucal.
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1 INTRODUCAO

1.1 LEUCOPLASIA BUCAL

A leucoplasia bucal é definida como “uma placa predominantemente
branca na mucosa bucal que ndo pode ser caracterizada clinicamente ou
patologicamente como outra doenca” (KRAMER et al., 1978; VAN DER WAAL &
AXELL, 2002). O diagnostico final desta doenca somente pode ser feito apds
avaliacdo histoldgica e, quando necessario, outros exames laboratoriais
complementares (GOMEZ, 2005).* A leucoplasia bucal é a les&o cancerizavel mais
comum da cavidade bucal, no entanto o epitélio displasico ou carcinoma invasivo é
encontrado apenas em 5% a 25% dos casos. A probabilidade de transformacéo
maligna varia nas diferentes formas de leucoplasia e algumas caracteristicas como
presenca de displasia epitelial, aparéncia clinica e localizacdo da lesdo aumentam
esse risco (VAN DER WAAL & AXELL, 2002). O risco anual de transformacéo
maligna das leucoplasias ndao excede 1% (SCHEIFELE & REICHART, 2003).

A leucoplasia bucal apresenta uma predilecdo por pacientes do sexo
masculino, (70%) e acima dos 40 anos de idade (MEHTA et al.,1981). Esta doenca
pode ocorrer em qualquer mucosa de revestimento da cavidade bucal. As lesdes
localizadas no soalho bucal, palato mole e lingua séo caracterizadas como de alto
risco, enquanto lesdes em outros sitios sdo consideradas como de baixo risco
(ZHANG et al., 2001). Clinicamente podem ter aspecto homogéneo, apresentando-

se como uma lesdo branca, uniforme, superficie plana, aparéncia fina podendo

! Gomez, R. S. Comunicagéo Pessoal. Seminario do grupo colaborador da OMS sobre lesdes potencialmente malignas da boca.
Maio, 2005, Londres.
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exibir fendas rasas, ou possuir um padrdo ndo-homogéneo, caracterizado por uma
lesédo branca ou branca-vermelha, podendo assumir a forma nodular ou verrucosa
(AXELL et al.,1996). As leucoplasias podem ser Gnicas ou mdltiplas na mucosa
bucal (VAN DER WALL & AXELL, 2002).

Os aspectos histologicos da leucoplasia bucal sdo caracterizados pela
presenca de uma espessa camada de queratina na superficie do epitélio
(hiperqueratose) e/ou espessamento da camada espinhosa (acantose).
Frequentemente células inflamatérias crénicas estdo presentes no tecido conjuntivo
subjacente. Displasia epitelial pode ser ou n&o observada. As alteracoes
histopatolégicas das células displasicas séo caracterizadas por pleomorfismo
nuclear e celular, hipercromatismo nuclear, nucléolos proeminentes e irregulares,
alteracdo na relacdo nucleo-citoplasma, aumento do nimero de figuras de mitose,
figuras de mitoses atipicas, alteracdo na polarizacdo da camada basal, queratose
intraepitelial, perda de estratificagcédo e projecdes epiteliais em forma de gota. A
partir da presenca dessas alteracdes morfo-citologicas, do nivel de acometimento
das camadas epiteliais e da presenca ou nao de projecdes epiteliais em forma de
gota, as lesdes podem ser graduadas em: hiperqueratose com ou sem displasia
epitelial. A intensidade da displasia epitelial pode ser dividida em trés tipos, discreta,
moderada ou acentuada. As lesGes de hiperqueratose ndo apresentam alteracoes
morfo-citolégicas. Nas lesdes com displasia epitelial discreta nota-se a presenca de
uma ou mais alteracdes morfo-citologicas, mas sem projecdes epiteliais em gota.
Em lesdes com displasia epitelial moderada observa-se a presenca de uma ou mais
alteracdes morfo-citolégicas acometendo até a metade da espessura do epitélio e

notam-se projecoes epiteliais em gota. As lesbes com displasia epitelial acentuada
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possuem uma ou mais alteracdes morfo-citoldégicas acometendo mais da metade da
espessura do epitélio e projecdes epiteliais em gota (PAULA & GOMEZ, 2001).

O maior fator de risco para leucoplasia bucal € o consumo de tabaco em
suas varias formas (cigarro, tabaco mascado) e o uso de pasta de betel (JHONSON
et al., 1996; NEVILLE & DAY, 2002). Numerosos estudos tém demonstrado uma
forte associacdo entre leucoplasia bucal e o tabaco, confirmada pela relacdo dose-
resposta (GUPTA, 1984; EVSTIFEEVA & ZARIDZE, 1992; LEE et al., 2003). Além
disso, a susceptibilidade ao carcinoma de células escamosas de cabeca e pescogo
tem sido associada a polimorfismos genéticos em genes que codificam enzimas
humanas relacionadas ao metabolismo de substancias toxicas e que influenciam na
susceptibilidade individual aos efeitos deletérios dos carcindbgenos quimicos (HAHN

et al., 2002).

1.2 O METABOLISMO DE SUBSTANCIAS CARCINOGENICAS

O tabaco contém mais de 50 compostos incluindo hidrocarbonetos
policiclicos aromaticos (PAHS), nitrosaminas especificas do tabaco, aminas
aromaticas e radicais livres que apresentam um importante papel na
carcinogénese, sendo os principais responsaveis pela transformacéo neoplasica do
epitélio bucal (SAPP et al., 1997; SCULLY et al., 2000).

O metabolismo de substancias quimicas exdgenas é realizado em duas
fases, denominadas | e Il. A principais reacdes da fase | sdo hidrolise, reducéo e
oxidacao realizadas pelo complexo enzimatico citocromo P450 (CYP450) em que

sdo gerados, frequentemente, compostos téxicos. Estes produtos podem ser
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eliminados diretamente ou sofrer acdo das enzimas de fase Il. As principais
reacoes de fase Il s&do glicuronidacdo, sulfatacdo, metilacdo e conjugacéo
realizadas pela familia das glutationas S-transferases, gerando compostos

hidrossoluveis e facilmente excretados (CONTRAN et al.,1999).

1.3 POLIMORFISMOS GENETICOS

Os polimorfismos genéticos sao variagbes na sequéncia do DNA
caracterizados por substituicdo, delecdo ou insercdo de nucleotideos e delecéo ou
duplicacdo de genes. Estes polimorfismos ocorrem em uma frequéncia de pelo
menos 1% da populacdo normal. Estas variagbes podem ou ndo causar alteracdes
na funcao do produto protéico (WORMHOUDT et al., 1999; MILLER et al., 2001). A
eficacia na eliminacdo dos carcindgenos do tabaco pode ser influenciada por
polimorfismos nas enzimas metabolizadoras dessas substancias. O grau de
expressao e a atividade dessas enzimas podem estar alterados e relacionar-se a
susceptibilidade individual a lesdes cancerizaveis e ao cancer (NAIR et al., 1999;

LAZARUS & PARK, 2000).
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1.4 FAMILIA DAS GLUTATIONAS-S-TRANSFERASES (GSTs)

As glutationas S-transferases sédo codificadas por uma superfamilia de
genes que compreendem cinco grupos enzimaticos - «, «, 6, u, Z (LAZARIUS et al.,
2000). Os compostos GST-conjugados sao geralmente hidrofilicos e atdxicos sendo
facilmente excretados (WIENCKE et al., 1990).

O gene GSTM1, classe u, responsavel pela codificagdo da enzima
GSTM1 localiza-se no cromossomo 1ql13.3. O gene GSTM1 apresenta um
polimorfismo genético caracterizado pela delecéo total do gene (gendtipo GSTM1
nulo ou 0/0), sendo que o individuo com gendtipo nulo ndo apresenta atividade
enzimatica (SREELEKHA et al., 2001).

Existe uma variagcdo étnica e geografica em relacdo a prevaléncia do
genotipo GSTM1 nulo. Na populagéao brasileira a frequéncia da delecdo do gene
GSTML1 foi de 40,2% no estudo de AMORIN et al. (2000).

A associacao entre a delecdo do gene GSTM1 e carcinoma de células
escamosas de laringe, orofaringe e boca € controversa. Alguns estudos sugerem
que o polimorfismo do gene GSTML1 esta relacionado a maior susceptibilidade a
estes carcinomas (SATO et al., 1999; NOMURA et al., 2000; SREELEKHA et al.,
2001; DRUMMOND et al., 2004; JHAVAR et al.2004), entretanto outros trabalhos
contradizem tal associacdo (PARK et al., 1997; MATTHIAS et al., 1998; AMADOR
et al., 2002). No estudo de Nair et al. (1999) uma correlacdo positiva foi encontrada
entre o genotipo GSTM1 nulo e leucoplasia bucal.

O gene GSTT]1, classe Theta ou 6, se localiza no cromossomo 22q11.2 e
é responséavel pela codificacdo da enzima GSTT1. O gene GSTT1 apresenta um

polimorfismo genético caracterizado pela delecdo total do gene (gendtipo GSTT1
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nulo ou 0/0), sendo que o individuo com gendtipo nulo ndo apresenta atividade
enzimatica (PEMBLE et al., 1994; WEBB et al., 1996; SREELEKHA et al., 2001).

As frequéncias do genotipo GSTT1 nulo variam de acordo com a etnia e a
localizacdo geografica. Na populacdo brasileira a frequéncia da delecdo do gene
GSTT1 foi de 25,0% no estudo de AMORIN et al. (2000).

A associacao entre o polimorfismo do gene GSTT1 e carcinoma de
células escamosas de laringe, orofaringe e boca é controversa. Alguns estudos
sugerem que a delecdo gene GSTT1 esta relacionada a maior susceptibilidade a
carcinomas do trato aéreo digestivo superior (TRIZNA et al., 1995; SREELEKHA et
al., 2001; AMADOR et al., 2002; JHAVAR et al., 2003; DRUMMOND et al., 2005).
Outros trabalhos contradizem tal associacdo (GRONAU et al., 2003; NAZAR-
STEWART et al., 2003). A associacdo entre o genotipo GSTT1 nulo e o risco de
desenvolvimento de leucoplasia bucal em usuarios de pasta de betel foi descrito por
Nair et al. (1999).

Considerando que o tabaco € o principal fator etiolégico para o
desenvolvimento de cancer de boca e que a leucoplasia é a lesdo cancerizavel mais
prevalente, associado ao fato de que os polimorfismos dos genes GSTM1 e GSTT1
aumentam o risco para o carcinoma de células escamosas de boca, o0 objetivo
desse trabalho foi investigar a associacdo entre a delecdo dos genes GSTM1 e
GSTT1 e a leucoplasia bucal em pacientes fumantes em uma populacéo brasileira.
A seguir apresentamos os dois artigos enviados para publicacdo que abordam os

objetivos apresentados.
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2. ARTIGO-
GSTM1 E LEUCOPLASIA BUCAL
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SUMMARY

We investigated the frequency of the GSTM1 genotypes in 104 tobacco smoking
subjects in a Brazilian population. The GSTM1 genotypes were studied by PCR-based
methods. The frequency of the GSTM1 null genotype in the group with oral leukoplakia
(57.7%) was statistically different from the controls (34.6%) (Odds ratio, O.R.=2.57,
95% C =1.16-5.69, P<0.05). The stratification of the samples according to the level of
dysplasia showed increased prevalence of GSTM1 null genotype on lesions with
moderate/severe histological dysplasia (68.2%) compared to the control group (31.9%).
This difference was statistically significant (O.R.=4.59, 95% CI=1.29-16.33, P<0.05). In
conclusion, the GSTM1 null genotype may increase the risk for oral leukoplakia

development.

KEYWORDS: Oral leukoplakia; GSTM1; Polymorphism
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INTRODUCTION

Oral leukoplakia is defined as “a chronic white mucosal patch which cannot
be characterized clinically or pathologically as any other disease”. *> The development
of oral leukoplakia is strongly associated with exogenous exposure to carcinogens,
mainly smoking, chewing tobacco, and betel nut. The use of tobacco is the most
important, and has been present in 80% of the cases. ** Oral leukoplakia shows
predilection for man (70%), generally up to 40 years old > and may occur as a single or
multiple lesion. ® Histologically, the leukoplakia may show mild, moderate or severe
dysplasia. ® Although the presence of nodular, verrucous or erythroplastic, or severe
dysplasia may relate to increased risk for malignant transformation, these markers are
not useful in individual cases. The annual transformation rate of oral leukoplakia seems
not to exceed 1%. ®

Molecular epidemiological studies have now provided evidence that an individual
susceptibility to cancer is mediated by genetic and environmental factors. ° Numerous
carcinogenic components present in the tobacco smoking require metabolic activation
by phase | enzymes (e.g. cytochrome P450 oxidases like CYP1Al and CYP2E1) or
deactivation by phase Il enzymes (e.g. glutathione S-transferase). Glutathione S-
transferase (GSTs) are a supergene family coding for five multigene enzyme groups
referred to as pn or M, 6 or T, =, a and «k, which conjugate glutathione to genotoxic
eletrophiles such as polycyclic aromatic hydrocarbons, epoxybutanes, ethylene oxide,
and halomethanes. GST-conjugated compounds are generally rendered hydrophilic and
non-toxic, and are easily excreted. 1°**

Genetic polymorphisms have been described for enzymes involved in the

metabolism of tobacco carcinogens and cancer risk is determined by the degree of
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expression and/or activity of enzymes involved in carcinogen activation or
deactivation.’* The GSTM1 null polymorphism results in a loss of expression, resulting
in decreased ability to detoxify GST-u-conjugated carcinogens.*? Considering that
tobacco is the main etiological factor in oral cancer and that oral leukoplakia is the most
prevalent potentially malignant lesion, together with the fact that GSTM1 polymorphism
increases the risk for oral squamous cell carcinoma®?, the purpose of this study was to
investigate the GSTM1 null polymorphism and the risk for oral leukoplakia in individuals

with tobacco smoking habit in a Brazilian population.

MATERIALS AND METHODS

Subjects and sample collection

Fifth-two smokers patients (mean age = 47,9 years; range 25-87 years) with oral
leukoplakia and 52 healthy smokers volunteers (mean age = 48,6 years; range 29-81
years) were included in the study. The criteria for the diagnosis of oral leukoplakia were
previously reported. 2 All subjects were selected at the Dental Clinics of the School of
Dentistry and were of the same geographical region as well as socio-economic status.
The sex and age of both groups were matched. All subjects had smoked at least 10
cigarettes/day over a 20 years period. There were 31 males (59,6%) and 21 (40,4%)
females in the patient’s group. Ethnicity was not established as the hazards of judging
Brazilians by color, race and geographical origin. ** The lesions located at the floor of
the mouth, tongue and soft palate were grouped together as high risk site group, while
all the oral sites were included in the group of low risk site. The grade of epithelial
dysplasia was established as described elsewhere. ** The histopathological features of

epithelial dysplasia considered were loss of polarity of the basal cells, presence of more
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than one layer of cells having a basaloid appearance, increased nuclear-cytoplasmic
ration, drop-shaped rete process, irregular epithelial stratification, increased number of
mitotic figures, presence of mitotic figures in the superficial half of the epithelium,
cellular pleomorphism, nuclear hyperchromatism, enlarged nucleoli, reduction of cellular
cohesion, and diskeratosis. ° Local ethical committee approved the study protocol, and
informed consent was obtained from all patients.

Oral swabs were taken from each subject. The procedure was performed on the
contra-lateral intact mucosa of the patients with oral leukoplakia. The swabs from the
control subjects were collected from their labial mucosa. The swabs were performed
with sterile plastic tips and placed immediately in Eppendorf microtubes contain 500 uL
of Krebs buffer (NaCl 20%, KCI 2%, CaCl,2H,0 2%, MgSQO,, KH,PO4, CsH12,05). The
pellet obtained after 10 min of centrifugation at 17,900 x g was stored at —20°C until

processing. The DNA extraction was carried out as described by Boom et al.*®

Polymerase chain reaction

The GSTML1 genotypes were studied by polymerase chain reaction (PCR) as previously
described. *” The amplification was performed in a final volume of 25 uL containing 5 pL
of genomic DNA, 0,75 mM MgCl,, 40 mM KCI, 10 mM Tris HCI (ph=8,4) 0,1 % Triton X-
100, 11,4 uL H,O, 2,5 puL dNTPs and 2,5 U Tag DNA polymerase. Samples were
subjected to 5 min at 94°, followed by 35 cycles of amplification at 95° for 30 s, 64° for 1
min and 72° for 1 min. The run was terminated by a 7 min elongation step at 72°. A
negative control reaction without DNA and samples with known GSTM1 genotype were
always used. The reaction produced a 220bp product. Amplification of the -globin gene

was used as an internal control. All samples were amplified using a DNA thermal cycler
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(PTC — Programmable Thermal Controller). The product was analyzed in a 6.5%

polyacrylamide gel electrophoresis followed by silver stain.

Statistical analysis

Statistical analysis was performed by Chi-square and Fisher’s tests; and significance

was set at p-value of < 0.05.

RESULTS

The frequencies of the GSTM1 genotypes between cases and controls are show in
Table 1. Individuals homozygous for the wild type GSTM1 (+/+) and heterozygous (+/0)
were grouped together. The frequency of the GSTM1 null genotype in the group with
oral leukoplakia (57.7%) was statistically different from the controls (34.6%) (Odds ratio,
0.R.=2.57, 95% C =1.16-5.69, P< 0.05). When the groups were stratified according to
the gender and site of occurrence, no statistical difference was observed. However, the
stratification of the samples according to the level of dysplasia showed increased
prevalence of GSTM1 null genotype on lesions with moderate/severe histological
dysplasia (68.2%) compared to the control group (31.9%). This difference was

statistically significant (O.R.=4.59, 95% CI=1.29-16.33, P<0.05).
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DISCUSSION

Epidemiological studies have demonstrated a significant influence of tobacco and
alcohol consumption on the risk for oral cancer. Oral leukoplakia is the most common
potentially malignant lesion of the oral mucosa. Although tobacco use is related to oral
leukoplakia, alcohol consumption has not a significant association with it. *® Since
exposure to chemical carcinogens acts as an important mechanism of oral cancer
development, the investigation of genetic polymorphisms of drug-metabolizing enzymes
and cancer susceptibility is of significant interest.

GSTM enzymes may offer protection against DNA damage induced by free
radicals and metabolites of polycyclic aromatic hydrocarbons.'® The lack of the GSTM1
activity is a result of a homozygous deletion (null genotype) of the GSTM1 gene. The
null genotype results in a loss of expression, resulting in decreased ability to detoxify
GST-u-conjugated carcinogens. ** The GSTM1 null genotypes (0/0) polymorphism has
been linked to increased susceptibility to oral squamous cell carcinoma development. **
17.20. 21 | addition, this polymorphism seems to be a risk factor for developing multiple
primary neoplasms in the upper aero-digestive tract. * In the present study, a positive
association between the GSTM1 null genotype and oral leukoplakia in Brazilian subjects
was observed. This polymorphism was also demonstrated to be a risk factor for
developing oral leukoplakia in ethnic Indian betel quid/tobacco chewers. %

In our study, the frequencies of female or male patients in the case group who
were null for the GSTM1 genotype was not statistically different from the female or male
control group, respectively. No statistical difference was also observed when the
samples were stratified by the location of the lesion. These results may be due to the

low number of subjects after segregation. The presence of the GSTM null genotype
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increased the risk factor to lesions showing histological moderate/severe dysplasia. We
may speculate that the lack of GSTM1 activity would make the oral tissues more
susceptible to the action of tobacco carcinogens and to the development of a high grade
level of dysplasia. Longitudinal studies evaluating the impact of this polymorphism on
malignant transformation of oral leukoplakia would be of interest and could be an
interesting tool for targeting patients with oral leukoplakia at particular risk for future
cancerous lesion.

In conclusion, the present study shows a positive association between the
presence of GSTM1 null genotype and the development of oral leukoplakia. Indeed, this

association varies in accordance to the histological grade of dysplasia.

ACKNOWLEDGEMENT

This study was supported in part by grants from Fundacdo de Amparo a Pesquisa do
Estado de Minas Gerais (FAPEMIG), Programa de Exceléncia (PRONEX) and
Conselho Nacional de Desenvolvimento Cientifico e tecnoldgico (CNPq), Brazil. Dr.

R.S. Gomez and Dr. M.V. Gomez are research fellows of CNPq.



27

REFERENCES

1. Kramer IRH, Lucas RB, Pindborg JJ, Sobin LH, WHO Collaborating Centre for
Oral Precancerous Lesions. Definition of leukoplakia and related lesions: an aid
to studies on oral precancer. Oral Surg Oral Med Oral Pathol 1978; 46:518-39.

2. Axéll T, Pindborg JJ, Smith CJ, Waal vander I, an International Collaborative
Group on Oral White Lesions. Oral white lesions with special reference to
precancerous and tabacco-related lesions: conclusions of an international
symposium held in Uppsala, Sweden, May 18-21,1994. J Oral Pathol Med 1996;
25:25-49.

3. Johnson NW; Warnakulasuriya S.; Tavassoli, M. Hereditary and eviromental risk
factors; clinical and laboratory risk matters for head and neck, especially oral,
cancer and precancer. Eur J Cancer 1996; 5(1):5-17.

4. Neville BW, Day TA. Oral cancer and precancerous lesions. CA Cancer J Clin
2002; 52(4):195-215.

5. Mehta FS; Gupta PC.; Pindborg JJ. Chewing and smoking habits in relation to
precancerous and oral cancer. Clin Oncol 1981; 99:35-9.

6. van der Waal I; Axéll T. Oral leukoplakia: a proposal for uniform reporting. Oral
Oncol 2002; 38:521-6.

7. Karabulut A, Reibeld, Therkildsen MH, Praetorius f, Nielsen HW, Dabelsteen E.
Observer variability in the histologyc assessment of oral premalignant lesions. J
Oral Pathol Med 1995; 24:198-200.

8. Scheifele C, Reichart PA. Is there a natural limit of the transformation rate of oral

leukoplakia? Oral Oncol 2003; 39(5):470-5.



28

9. Sikdar N, Mahmud A, Paul RR, Roy B. Polymorphism in CYP1Al and CYP2E1
genes and susceptibility to leukoplakia in Indian tobacco users. Cancer Letters
2003;195:33-42.

10.Perera FP, Weinstein IB. Molecular epidemiology: recent advances and future
directions. Carcinogenesis 2000; 21:517-24.

11.Lazarus P.; Park JY. Metabolizing enzyme genotype and risk for upper
aerodigestive tract cancer. Oral Oncol 2000; 36:421-31.

12.Wiencke JK, Kelsey KT, Lamela RA, Toscano Jr WA. Human glutathione S-
transferase deficiency as a marker of susceptibility to epoxide-induced
cytogenetic damage. Cancer Res 1990; 50:1585- 90.

13.Drummond SN, Noronha JCM, De Marco L, Gomez RS. GSTM-1 polymorphism
and oral squamous cell carcinoma. Oral Oncol 2004; 40:52-5.

14.Parra FC, Amado RC, Lambertucci JR, Rocha J, Antunes CM, Pena SD. Color
and genomic ancestry in Brazilians. Proc Natl Acad Sci USA 2003; 100:177-82.

15.Paula AMB, Gomez RS. Immunolocalization of p53, Glutathione S tranferase «
and CD57 Antigens in Oral Leukoplakia. Antic Res 2001; 21:379-86.

16.Boom R, Sol CJA, Salimans MMM, Jausen CK, Wertheim-Van Dillen PME, Van
Der Noordaa J. Rapid and simple method for purification of nucleic acids. J Clin
Microbiol 1990; 28:495-503.

17.Sreelekha TT, Ramadas K, Pandey M, Thomas G, Nalinakumari KR, Pillai MR.
Genetic polymorphism of CYP1Al, GSTM1 and GSTT1 genes in Indian oral
cancer. Oral Oncol 2001; 37:593-8.

18.Harris CK, Warnakulasuriya KAAS. Cooper DJ, Petrs TJ, Gelbier S. Prevalence
of oral mucosal lesions in a alcohol misures in south London. J Oral Pathol 2004;

33:253-9.



29

19.Schneider J, Bernges U, Philipp M, Woitowitz HJ. GSTM1, GSTT1, and GSTP1
polymorphism and lung cancer risk in relation to tobacco smoking. Cancer
Letters 2004;208:65-74.

20.Sato M, Sato T, lzumo T, Amagasa T. Genetic polymorphism of drug-
metabolizing enzymes and susceptibility to oral cancer. Carcinogenesis 1999;
20:1927-31.

21.Nomura T, Noma H, shibahara T, Yokoyama A, Muramatusu T, Ohmori T.
Aldehyde dehydrogenase 2 and glutathione S-tranferase M1 polymorphism in
relation to the risk for oral cancer in Japanese drinkers. Oral Oncol 2000; 36:42-
6.

22.Jhavar S, Sarin R, Mulherkar R, Benner A, Agarwal JP, Dinshaw. Glutathione S-
transferase M1 or T1 null genotype as a risk factor for developing multiple
primary neoplasms in the upper aero-digestive tract, in Indian males using
tobacco. Oral Oncol 2004; 40:84-91.

23.Nair UJ, Nair J, Mathew B, Bartsch H. Glutathione S-transferase M1 and T1 null
genotypes as risk factors for oral leukoplakia in ethnic Indian betel quid/tobacco

chewers. Carcinogenesis1999; 20:742-8.



30

Table 1 Glutathione S-transferase (GSTM1) genotypes in oral leukoplakia patients and

controls
GSTM1 genotype X?  p? Odds ratio
(95% confidence interval)
n  0/0(%) +/0 or +/+ (%)
Control 52 18(34,6) 34 (65,4)
Oral leukoplakia 52 30 (57,7) 22 (42.3) 557 <0,05 2,57(1,16-5,69)
Grade of Displasia
Absent/Mild 30 15(50,0) 15 (50,0) - ns. -
Moderate/Severe 22 15 (68,2) 7 (31,8) 581 <0,05 4,59 (1,29-16,33)
Location
High Risk 9 5(55,6) 4 (44,4) - ns. -
Low Risk 43 25 (58,1) 18 (41,9) - ns. -

#Versus control. n.s., Not significant. 0/0 GSTM1 null; +/0 GSTM1 heterozigous; +/+ GSTM1 wild type homozygous.
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Title: GSTT1 polymorphism and oral leukoplakia

SUMMARY

Objective. The objective of this study was to investigate the GSTT1 null polymorphism
and the risk for oral leukoplakia in individuals with tobacco smoking habit in a Brazilian
population.

Study design. The GSTTL1 genotypes of 104 tobacco smoking patients were studied by
PCR-based methods.

Results. The frequency of the GSTT1 null genotype in the group with oral leukoplakia
(48.0%) was statistically different from the controls (27.0%) (Odds ratio, O.R.=2.51,

95% C =1.10-5.70, P< 0.05). No statistical difference was observed after stratification
according to gender, site of occurrence, and level of dysplasia.

Conclusion. The GSTT1 null genotype may increase the risk for oral leukoplakia

development.
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INTRODUCTION

Oral leukoplakia is the most common potentially malignant disease of the oral mucosa
and is defined as “a predominantly white lesion of the oral mucosa that cannot be
characterized as any other definable lesion”. *? The major risk factors of oral
leukoplakia are smoking, chewing tobacco, and betel nut. ** Numerous studies have
reported a strong association of oral leukoplakia with tobacco use and cigarette
smoking, and that this association is underlined by dose-response relationship. >’
Clinically, oral leukoplakia may occur as a single or multiple lesion, homogeneous or
non-homogeneous. & Histologically, the leukoplakia may show mild, moderate or severe
dysplasia. ®° The annual transformation rate of oral leukoplakia seems not to exceed
1%. 1° Several factors are important indicators of malignant potential, such localization,
clinical appearance, and severe dysplasia.

Extensive epidemiological studies have established that a combination of genetic
and environmental factors is responsible to an individual susceptibility to cancer. ** Most
carcinogens require metabolic activation and detoxification by phase | enzymes (e.g.
cytochrome P450 oxidases like CYP1Al and CYP2EL) or by phase Il enzymes (e.g.
glutathione S-transferase), respectively. Glutathione S-transferases (GSTs) are a family
of isoenzymes that increase the water solubility of xenobiotics, hence allowing their
excretion. ** Several members of GST family have been found to be polymorphic in
human populations. ** GSTT1 null polymorphism is characterized by complete deletion
of the gene and consequent absence of the enzyme. ** Considering that tobacco is the
main etiological factor in oral cancer and that oral leukoplakia is the most prevalent

potentially malignant lesion, together with the fact that GSTT1 polymorphism increases
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the risk for oral squamous cell carcinoma, ** the purpose of this study was to investigate
the GSTT1 null polymorphism and the risk for oral leukoplakia in individuals with

tobacco smoking habit in a Brazilian population.

MATERIALS AND METHODS

Human subjects

The study included 52 smokers patients (mean age = 47.9 years; range 25-87
years) with oral leukoplakia and 52 age and sex matched control subjects (mean age =
48.6 years; range 29-81 years). The criteria for the diagnosis of oral leukoplakia were
previously reported. 2 All subjects were selected at the Dental Clinics of the School of
Dentistry and were of the same geographical region as well as socio-economic status.
All subjects in both groups had smoked at least 10 cigarettes/day over a 20 years
period. There were 31 males (59.6%) and 21 (40.4%) females in the patient’s group.
Ethnicity was not established as the hazards of judging Brazilians by color, race and
geographical origin. *® The lesions located at the floor of the mouth, tongue and soft
palate were grouped together as high risk site group, while all the oral sites were
included in the group of low risk site. The grade of epithelial dysplasia was established
as described elsewhere. " The histopathological features of epithelial dysplasia
considered were loss of polarity of the basal cells, presence of more than one layer of
cells having a basaloid appearance, increased nuclear-cytoplasmic ratio, drop-shaped
rete process, irregular epithelial stratification, increased number of mitotic figures,
presence of mitotic figures in the superficial half of the epithelium, cellular
pleomorphism, nuclear hyperchromatism, enlarged nucleoli, reduction of cellular
cohesion, and diskeratosis. ® All the participants signed an informed consent term and

the study was approved by the local Ethics Committee.
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Oral swabs were collected from the oral mucosa using sterile plastic tips and
samples were stored in Eppendorf microtubes containing 500 uL of Krebs buffer (NaCl
20%, KCI 2%, CaCl,2H,0 2%, MgS0O,4, KH,PO4, CsH1206). The pellet obtained after 10

min of centrifugation at 17,900 x g was stored at —20°C until processing.

DNA isolation

The DNA extraction was carried out as described by Boom et al . The GSTT1
genotypes were studied by polymerase chain reaction (PCR) as previously described. *°
Briefly, reactions were done in a final volume of 25 uL containing 25 ng of genomic
DNA, 0,2 mM dNTPs, 10 mM Tris-HCI, 50 mM KCI, 2,5 mM MgCl,, 120 ng of each
primer and 1,25U Tag DNA polymerase. Samples were subjected to 5 min at 94°,
followed by 35 cycles of amplification at 95° for 30 s, 64° for 1 min and 72° for 1 min.
The run was terminated by a 7 min elongation step at 72°. A negative control reaction
without DNA and samples with known GSTT1 genotype were always used. The reaction
produced a 450bp product. Amplification of the B-globin gene was used as an internal
control. All samples were amplified using a DNA thermal cycler (PTC — Programmable
Thermal Controller). The product was analyzed in a 6.5% polyacrylamide gel

electrophoresis followed by silver stain.

Statistical analysis
Statistical analysis was performed by Chi-square and Fisher’s tests; and significance

was set at p-value of < 0.05.
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RESULTS

The frequencies of the GSTT1 genotypes between cases and controls are show in
Table 1. Individuals homozygous for the wild type GSTT1 (+/+) and heterozygous (+/0)
were grouped together. The frequency of the GSTT1 null genotype in the group with
oral leukoplakia (48.0%) was statistically different from the controls (27.0%) (Odds ratio,
0O.R.=2.51, 95% C =1.10-5.70, P< 0.05). No statistical difference was observed after

stratification according to gender, site of occurrence, and level of dysplasia.

DISCUSSION

Oral cancer is based mainly on three factors: life-style, environmental factors, and host
susceptibility. Oral leukoplakia is the most important potentially malignant lesion of the
oral mucosa and is strongly associated with tobacco use. Since exposure to chemical
carcinogens acts as an important mechanism of oral cancer development, the
investigation of genetic polymorphisms of drug-metabolizing enzymes and cancer
susceptibility is of significant interest.

Genetic polymorphisms have been identified in GSTM1, GSTM3, GSTT1 and
GSTP1 genes possessing polymorphic alleles that have been associated with altered
levels of GST protein expression. ** The GSTT1 enzyme conjugate glutathione to
various potentially carcinogenic compounds, which facilities their elimination from the
body. % #* GSTT enzymes may offer protection against DNA damage induced by free
radicals and metabolites of polycyclic aromatic hydrocarbons. %> The GSTT1 null
genotypes (0/0) polymorphism has been linked to increased susceptibility to oral
squamous cell carcinoma. *>!9232% |n the present study, a positive association between

the GSTT1 null genotype and oral leukoplakia in Brazilian subjects was observed. This
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polymorphism was also demonstrated to be a risk factor for developing oral leukoplakia
in ethnic Indian betel quid/tobacco chewers. *° Therefore, smokers’ individuals with
GSTT1 null genotype are more prone to oral leukoplakia development than smokers
without this polymorphism. The impact of this genotype on malignant transformation of
the disease is an interesting subject of investigation on further studies. No statistical
difference was observed when the samples were stratified by gender, location of the
lesion, and histological grade of dysplasia. These results may be due to the low number
of subjects after segregation.

In conclusion, the present study shows a positive association between the lack of

GSTT1 enzyme activity and the development of oral leukoplakia.
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Table 1 Glutathione S-transferase (GSTT1) genotypes in oral leukoplakia patients and
controls

GSTT1 genotype X?  p? Odds ratio
(95% confidence interval)
n  0/0(%) +/0 or +/+ (%)
Control 52 14 (27.0) 38 (73.0)
Oral leukoplakia 52 25 (48.0) 27 (52.0) 496 <0.05 2.51(1.10-5.70)
Grade of
Dysplasia
Absent/Mild 30 16 (53.3) 14 (46.7) - ns. -
Moderate/Severe 22 9 (41.0) 13 (59.0) - ns. -
Location
High Risk 9 5(55.6) 4 (44.4) - ns. -
Low Risk 43 20 (46.5) 23 (53.5) - n.s. -

#Versus control. n.s.: not significant. 0/0: GSTT1 null; +/0: GSTT1 heterozygous; +/+ GSTT1: wild type homozygous.
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4. CONSIDERACOES FINAIS

Estudos epidemiolégicos tém demonstrado uma significante influéncia do
tabaco e do consumo de alcool no desenvolvimento do cancer de boca. A leucoplasia é
a lesé@o cancerizavel mais comum da mucosa bucal. O uso do tabaco é relacionado ao
desenvolvimento dessa lesdo, mas o consumo de alcool ndo tem sido associado com a
sua etiologia (HARRIS & WARNAKULASURIYA, 2004).

As substancias quimicas do tabaco mais importantes na carcinogénese
sdo os hidrocarbonetos policiclicos aromaticos (PAHs), as aminas aromaticas, as
nitrosaminas especificas do tabaco e os radicais livres. A metabolizacdo destas
substancias quimicas é realizada em duas etapas denominadas fase | e fase Il. A fase
[, cujas principais reagbes sao hidrolise, reducdo e oxidacdo, sdo realizadas
principalmente pelo grupo enzimético citocromo P-450, produzindo substancias reativas
e toxicas. Os metabdlitos téxicos da fase | se ligam a macromoléculas como DNA, RNA
e proteinas formando complexos (“adducts”) causando instabilidade genética, mutagéo
e iniciagdo do processo de carcinogénese quimica. Além disso, ocorre a producéo de
radicais livres pelas enzimas de fase | gerando estresse oxidativo e contribuindo para o
processo carcinogénico (KRIEK et al., 1998; CONTRAN et al., 1999; HASLER et al.,
1999). Esses produtos reativos provenientes da fase | podem ser diretamente
excretados ou sofrerem acdo das enzimas da fase Il. Os principais componentes
enzimaticos responsaveis pela fase Il do metabolismo pertencem a familia das
glutationas S-transferases. Apés sofrer reagBes de glicuronidacdo, sulfatagéo,
metilacdo ou conjugagcdo o0s xenobibticos sdo inativados e tornam-se hidrossoluveis

sendo facilmente excretados (KRIEK et al., 1998; BARTSCH et al., 2000).
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Como a exposicdo a substancias carcinogénicas quimicas € um
importante mecanismo para o desenvolvimento do cancer de boca, a investigacédo de
polimorfismos em enzimas relacionadas ao metabolismo de carcin0genos € muito
importante. Estes polimorfismos, caracterizados pela delecdo homozigética dos genes
GSTM1 e GSTT1, sao responsaveis pela perda da funcdo dessas enzimas podendo
tornar a mucosa bucal mais susceptivel a acdo das substancias carcinogénicas do
tabaco e possivelmente influenciando na susceptibilidade individual a lesdes
cancerizaveis e ao cancer (NAIR et al., 1999; GARTE et al. 2001).

Neste trabalho investigamos a associacdo entre os polimorfismos dos
genes GSTM1 e GSTT1 e a leucoplasia bucal através da técnica da reacdo em cadeia
da polimerase (PCR). Alguns cuidados em relacdo a essa técnica foram tomados, uma
vez que a contaminacdo contribui para resultados falso-positivos (CLEWLEY, 1995;
WATSON et al., 1997). Em todas as reacfes foram utilizados controles negativos. Para
0 gene GSTM1 os individuos homozigotos para a presenca do gene (+/+) e 0s
individuos heterozigotos (+/0), considerados do mesmo grupo, apresentaram uma
banda no gel de poliacrilamida a 6,5% de 220pb (ANEXO A). Em relacdo ao gene
GSTT1 a banda foi de 450pb (ANEXO B).

A associacdo entre o polimorfismo do gene GSTM1 e o carcinoma de
células escamosas de boca €& controversa. Alguns estudos concordam com essa
afirmativa (SATO et al., 1999; NOMURA et al., 2000; SREELEKHA et al., 2001,
DRUMMOND et al., 2004; JHAVAR et al.2004). No entanto, em outros estudos tal
hipétese nao foi confirmada (PARK et al., 1997; MATTHIAS et al., 1998; AMADOR et
al., 2002). Neste estudo, pacientes fumantes com delecdo do gene GSTM1

apresentaram maior susceptibilidade a leucoplasia bucal. Esta associa¢cdo também foi
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sugerida por NAIR et al.(1999) em individuos com leucoplasia bucal usuérios de pasta
de betel em uma populacéo Indiana.

Em nosso estudo, apés estratificamos as lesdes de acordo com o grau de
displasia epitelial, observamos associacao positiva entre o genétipo GSTM1 nulo e as
lesbes que apresentavam graduacdo histoldgica moderada/severa. NOs podemos
especular que a perda da atividade da enzima GSTM1 pode tornar os tecidos mais
susceptiveis a acdo de substancias carcinogénicas quimicas do tabaco levando ao
desenvolvimento de lesdes com graus de displasia mais acentuados. Quando
estratificamos 0s grupos por sexo e localizacéo da lesédo (areas de alto e baixo risco),
nao foram observadas diferencas estatisticamente significativas. Estes resultados
podem ter sido devido ao pequeno numero de individuos ap0s segregacao.

Os resultados obtidos em relacdo ao polimorfismo do gene GSTT1
mostraram que individuos fumantes GSTT1 nulos apresentaram maior susceptibilidade
ao desenvolvimento da leucoplasia bucal. Associacdo semelhante foi sugerida por Nair
et al. (1999) em pacientes indianos usuarios de pasta de betel. Os resultados dos
estudos que relacionam a delecdo do gene GSTT1l e o carcinoma de células
escamosas de boca sao conflitantes. A associacdo positiva foi confirmada por alguns
autores (TRIZNA et al.,, 1995; SREELEKHA et al.,, 2001; AMADOR et al., 2002;
DRUMMOND et al. 2005). Em outros estudos, esta hipdtese é contestada (OUDE-
OPHUIS et al., 1998; GRONAU et al., 2003b).

Neste estudo, apds a segregacdo do grupo caso em relacdo ao sexo,
localizacdo da lesédo (areas de alto e baixo risco) e graduacdo histologica (displasia
ausente/discreta e moderada/severa) ndo foram notadas diferencas estatisticamente

significativas entre o polimorfismo do gene GSTT1 e a leucoplasia bucal. Estes
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achados podem estar relacionados ao pequeno numero de individuos apés a
estratificacao.

Estudos longitudinais que avalie o impacto dos polimorfismos das
enzimas de fase Il do metabolismo na transformacdo maligna da leucoplasia bucal sdo
muito importantes e podem ser instrumentos interessantes para identificar pacientes

com risco para o desenvolvimento de futuros carcinomas.
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5. CONCLUSOES

Através deste estudo podemos concluir:
- Existe associacdo entre a delecdo dos genes GSTM1 e GSTT1 e a
presenca de leucoplasia bucal em pacientes fumantes.
- A delecdo do gene GSTM1 € um importante fator de risco para o
desenvolvimento da leucoplasia bucal com graduacdo histologica

moderada/severa em pacientes fumantes.
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7. ANEXOS



ANEXO A

300 pb.

220 pb
200 pb

Eletroforese em gel de poliacrilamida a 6,5% representando produtos de PCR
para o gene GSTM1. Canaleta 1: padrdo de peso molecular de 100pb; canaleta
2: controle positivo; canaleta 3: controle negativo; canaletas 5, 6, 7, 9: individuos

positivos para o gene GSTM1; canaletas 4, 8, 10: individuos com delecdo do gene
GSTM1.
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ANEXO B

123 456 7 8 9 10

) d ) & N S—— <«—450 pb

T

Eletroforese em gel de poliacrilamida a 6,5% representando produtos de PCR
para o gene GSTTL1. Canaleta 1: padréo de peso molecular de 100pb; canaleta
2. controle negativo; canaleta 3: controle positivo; canaletas 6, 7, 8, 9: individuos
positivos para o gene GSTT1,; canaletas 4, 5, 10: individuos com delecdo do gene

GSTT1.
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