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efficiency of oral cancer screening is the most urgent 
event here.   
Methods: The data was collected from the special clinic 
for betel quid chewing related diseases in National 
Taiwan University Hospital, which was established in 
December 3, 2000.  Descriptive statistic was used to 
analyze those data. 
Results: From 2004 to August 2009, 6213 person in time 
were recruited.  The annual number of person in time 
increased by year proceeding.  There are 102 diseases 
listed, the top-five diseases are leukoplakia (45.77%), 
oral malignant diseases (9.32%), lichen planus (7.26%), 
other disturbances of oral epithelium (7.11%) and 
glossitis (5.6%).  Most of them related to betel quid 
chewing.  Among leukoplakia, there are 302 persons, 
19 persons (6.29%) developed to have oral malignant 
diseases during treatment. 
Conclusion: Special clinic for betel quid chewing related 
diseases supply the good and convenient platform for 
persons chewing betel quid to get early diagnosis and 
treatment, who had the potential malignant disorders and 
oral malignant diseases.  It also gave the opportunity for 
persons with the potential malignant disorder to find the 
malignant transformation of their disorder early.  All 
improve the efficiency of oral cancer screening. 
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Betel quid (BQ) chewing was the main etiologic factor of 
oral submucous fibrosis (OSF) and oral cancer in Taiwan, 
India and many other countries.  In the multi-step 
chemical carcinogenesis, BQ ingredients such as 
arecoline, arecaidine, safrole etc. are found to be the 
potential carcinogens due to their cytotoxicity, 
mutagenicity and genotoxicity.  In addition, the 
production of reactive oxygen species (ROS) and areca 
nut-specific nitrosamines during BQ chewing may also 
contribute to the diseased processes.  All these toxic 
species may involve in the initiation, promotion and 
progression of oral cancer by induction of gene mutation, 
chromosomal aberration, deregulation of cell cycle 
control, alteration of gene expression as well as affecting 
the cellular signal transduction.  BQ components, such 
as areca nut extract, arecoline, arecaidine, catechin and 
copper, may also affect the collagen phagocytosis, 
metalloproteinases (MMPs), tissue inhibitor 
metalloproteinases (TIMPs), plasminogen activator 
inhibitor (PAI-I) and lysyl oxidase expression, collagen 
turnover, proliferation and the contraction of buccal 
mucosa fibroblasts as well as the induction of tissue 
inflammation, leading to occurrence of OSF.  These 
results indicate that BQ chewing is an important 
etiologic factor of oral cancer and OSF.  Chemical 
components in the BQ and their metabolic products are 

possible carcinogenic and fibrotic factors.  
Understanding the mechanisms responsible for toxicity 
of BQ ingredients may highlight our future prevention 
and treatment of BQ-chewing related oral mucosal 
diseases  
 
 
SY12-06 
Effects of Betel Quid Component on the Hamster 
Urinary Metabolome of Cigarette Containing 
Carcinogen, 
4-(Methylnitrosamino)-1-(3-pyridyl)-1-Butanone in 
Hamster 
Liu, Tsung-Yun 
Institute of Environmental and Occupational Health 
Sciences, National Yang-Ming University; Department of 
Medical Research and Education, Taipei Veterans 
General Hospital, Taipei, Taiwan 
 
Objective: The tobacco-specific nitrosamine 
4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK) 
is a documented human carcinogen.  We have 
previously shown that safrole, a major betel quid 
component, induced hamster hepatic CYP2As activity, 
which modulated NNK metabolism as evidenced by 
reduced urinary 
4-(methylnitrosamino)-1-(3-pyridyl)-1-butanol (NNAL) 
formation.  This study evaluated the synergist potential 
of safrole on NNK metabolism by metabolomic 
approach. 
Methods: Male hamsters received a single administration 
of safrole (1 mg/kg) or an equal volume of corn oil 
(vehicle control) by oral gavage nine days prior to buccal 
painting of NNK (1 mg/kg).  Urinary metabolomic 
profiles were determined by liquid 
chromatography/quadrupole time-of-flight mass 
spectrometry (LC/QTOF-MS) in 24-h urine after NNK 
treatment.  The acquired LC-MS data were extracted 
with the Agilent MassHunter Qualitative software.  
Multivariate data analysis was performed with 
GeneSpring MS software.  Finally, the concentration of 
selected compounds in urine was calculated using HPLC 
triple quadruple mass (MS/MS) spectrometry.  Results: 
NNAL, NNAL-glucuronide, NNAL-N-oxide, 
NNK-N-oxide, 4-(3-pyridyl)-4-hydroxybutanoic acid 
(HBA) and 4-(3-pyridyl)-4-hydroxybutanoic acid (OBA) 
were identified, together with a number of unidentified 
compounds.  The results revealed the increased 
formation of NNK-N-oxide and NNAL-N-oxide in 
safrole/NNK group, and this reflected the increased 
activity of pyridine N-oxidation of NNK and NNAL.  
The underlying mechanism and the meaning of this 
pathway remain elusive and warrant further study.  
Safrole pretreatment also enhanced the urinary HBA and 
OBA formation, which indicated the metabolic activation 
of NNK.   
The ratios of HBA/total NNAL and OBA/total NNAL 
represent the activation indices of NNK, and their values 
in safrole-pretreated and control groups were 4.06 vs 
2.74 and 5.04 vs. 2.94, respectively.  On the other hands, 

- 23 -




