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Abstract

Components of betel quid investigated
for genotoxicity, mutagenicity, and animal
toxicity. However, little information exists
regarding the potential carcinogenicity to
form oral betel quid. Considerable attention
is focused in tumor promoters that occur

environmentally for human uptake. In this
study, the tumor promoting effet betel quid in
benzo(a)pyrene intiated CD-1 mouse skin
was investigated.

In the present study, we found that betel
quid (NB) and lime piper betel (LPB) at
concentrations of 25, 50, and 75 mg/ml,
respectively, not only caused significant
induction of hyperplasia, but also epidermal
ornithine decarboxylase (ODC). Treatment
of mouse skin with LPB caused production
of HyO, by 2.41- , 3.90- ,and 3.76- fold,
respectively, and marked induction of
myeloperexidase (MPO)
by1.43-,2.70- ,and2.29- fold. Application of
the same amount of LPB also caused
significant induction of PKC expression.
These results indicated that NB and LPB
have the potential as a promoting agent and
the 'LP(lime-piper) play a major role in
promoting effect of skin hyperplasia and
inflammation. The tumor promoting effect of
NB and LPB in mouse skin was associated
with the induction of PKC and NF- ¢ B.
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Betel is known as Areca catechu, a
masticatory substance common to several
oriental countries. Warm and humid climate
are ideal for growth of Areca nut. In Taiwan,
betel quid (NB) is a natural masticatory,
composed of green areca fruit, piper betle
and slaked lime paste (1). Fresh areca fruit
contains lipids, fiber, alkaloids,
polysaccharride ~and  rich  polyphonic
compounds (2). The alkaloids in areca fruit
are arecoline, arecaidine, guvacoline and
isoguvacine , with arecoline the most
abundant (3). In previous studies, an
extraction of NB was found to possess
mutagenicity (4-6), induce chromosomal
aberrations (7) and increase the frequency of
sister chromatin exchange of DNA in
Chinese hamaster ovary cells(8). Some
animal experiments showed positive results
(9-13) amf others were negative (14-16) on
the NB on its components induced tumors or
caused oral diseases. Most investigations of
NB focused in its carcinogenic properties,



but little information was available about
tumor promoters occurred environmentally
and subjected to human. Pathological of
betel quid. But up to the present, there has
not been direct evidence from animal model
to prove the carcinogenesis of NB.

It has been reported that tumor
promoters such as
12-o-tetradecanoyl-phorbol-13-acetate (TPA),
teleocidin and okadaic acid induced tumor
promotion in mouse skin (14-16). The
promotion stage has been tested most
thoroughly with respect to TPA tumor
promoters (17), which produce numerous
histological and biochemical alterations in
mouse skin (18). Among these, tumor
promoting activity is best correlated with
epidermal edema, hyperplasia, increased
neutrophil infiltration, and formation of H,O,
and enhanced MPO, ODC and PKC
activities. All these alterations in skin are
defined as possible markers of tumor
promotion and utilized in this study to assess
the promotion effect of NB and LPB.
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The effects of topical application of NB
or LPB induced alteration of cutaneous
morphology were examined (Fig.1 and
Tablel). Topical application of NB or LPB
(50,100 and 150 mg) twice a day for 4 days
to the dorsal surface of CD-1 mice resulted
in 1.5- to 2.5- fold in the epidermal thickness.
Inflammatory cell infiltration of the dermis
were also observed. Topical application of
NB or LPB caused moderately or severe
increase respectively in edema in the dermis
(Fig.1 and Table 1). Results showed that
LP-additive has potential effect on the
NB-caused  mouse  hyperplasia  and
inflammation.

The effect of topical application of NB
or LPB on the H,O, production was
examined. As shown in Table 2, NB(25,50
and 75 mg) increased the formation of H,O,
by 1.02-, 1.10- and 3.38-fold and LPB
increased by 2.41-, 3.90- and 3.76-fold.The
effect of betel extract and additives on
alteration of MPO activity was examined.
Induction of MPO was investigated in NB
and LPB-treated mouse skin epidermis.
Results also showed that LP-additive has
potential effect on the NB-caused mouse
epidermis peroxidation. Treatment of NB
and LPB also caused the increased ODC
activity, especially in LPB. As shown in
Table 3, LPB(25, 50 and 75 mg) increased
the activity of ODC by 1.49-, 1.66-, and
1.58-fold, but not in NB treatment.

The effects of topical application of NB
and LPB on the expressions of PKC was
examined. As shown in Fig.2 the expression
of protein was increased in PKC on the NB
and LPB treated mice epidermis. Treatment
with NB and LPB also increased the NF- x B

expression significantly in mice epidermis.
(Fig.2)

The contents of Areca itself includes
phenolic compounds, which have been
shown to cause mutagenicity (4-6) and to
increase sister chromatid exchange (8) of
DNA in Chinese hamster. In present, there is
no direct evidence to show what
relationships exist between betel quid and
oral cancer. There are quite complicated
possible reasons for the occurrence of oral
tumors. First, previous medical reports
showed submucosa fibrosis (OSF) in oral
mucous. Some people who have a long-time
habit of chewing betel do worth oral
carcinomas only show OSF at high level.
Second, according to earlier studies, two
major ingredients of the additives of betel
quid (slaked lime) are Ca(OH), and eugenol.
These compounds could elevate the pH in
typical oral situations, especially in pH>8.4
(19), and induce the formation of reactive
oxygen species (20-21) to damage the
composition of DNA. Third, in chewing
process, there is aboudant rough cellulose
fiber in the betel quid associated with these
additives could hurt the mucosal cells. After
a long period of chewing, betel quid would
cause injury to gingiva and break the alveoli
and oral mucosal cell structures.

In the short-term study, both the extracts
of betel quid and additives showed to possess
the promoting activity because of not only
increasing the production of free radicals but
also inducing the activity of ODC.
According to previous reports, abundant
hydrolyzable tannin and phenolics containing
in Areca nut played antipodal roles in
carcinogenesis. Hydrolyzable tannin was
supposed to be an anticarcinogen but
phenolics to be a carcinogen (22). Moreover,
additives can raise the pH in the oral and
induce the production of phenolics to attack
normal cells. In human, the absorbency of
tannin and phonics is very different, and how
the pH of additives influences the
absorbency is not yet to be clarified. Taking
the reasons together, our study showed that
the lime-piper additives may play a more
important role in promoting occurrence of
oral carcinogenesis. In conclusion, NB and
LPB have the potential as a promoting agent.
The tumor promoting effect of NB and LPB
in mouse skin was associated with the
induction of PKC and NF- £ B.
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