Safrole in betel quid may be a risk
factor for hepatocellular carcinoma:
case report
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A 54-year-old man presented to hospital with an oral mass subsequently diag-

nosed as oral squamous cell carcinoma. His past medical history was unremark- February 8, 2000
able, and he had worked most of his life as a taxi driver. He admitted to heavy use Table of Contents
of betel quid (about 30 betel quids daily over 32 years). In addition he had
smoked 1.5 packs of cigarettes daily for the same period. He consumed alcohol
only on social occasions and then only in moderate amounts. Physical examina-
tion revealed a nontender firm mass in the

right upper quadrant of the abdomen. [E_ = P T PN AT TR ol
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Liver biopsy (Fig. 1) showed classic he- " e a el W s, s f i
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postlabelling technique,* we detected Fig. 1: Microscopic image of a liver section stained with hematoxylin and eosin
safrole-DNA adducts as a single spot on  exhibits well-differentiated hepatocellular carcinoma. The tumour is localized
the autoradiogram (Fig. 2). Similar saf-  on the left side of the image and is separated from normal liver parenchyma (at
role-DNA adducts were seen in tissue right) by a thin layer of fibrous connective tissue. The tumour cells are
samples from the oral squamous cell car-  arranged in a sinusoid pattern. The cytoplasm has a clear or ground-glass ap-
cinoma and in peripheral blood leukocyte  pearance. Slight cellular or nuclear pleomorphism is evident.

CMAJ e FEB. 8, 2000; 162 (3) 359

© 2000 Canadian Medical Association or its licensors


http://www.cma.ca/cmaj/vol-162/issue-3/issue-3.htm

Liu et al

Fig. 2: Autoradiograms of polyethyleneimine-cellulose thin
layer chromatography maps of **P-labelled digests of DNA
(autoradiography performed with Kodak Biomax MR film for
3 hours at -70°C). Left: DNA from HepG2 cells treated with
400 umol/L 1°-hydroxysafrole for 24 hours. One safrole-DNA
adduct visualized as a black spot can be clearly seen in the
bottoom left corner of this autoradiogram. Right: DNA from
liver biopsy specimen. A safrole-DNA adduct can be seen at
the bottom left corner of this autoradiogram.

samples.’ The level of safrole-DNA adduct detected was
22.5 adducts per 10® nucleotides in liver, 7.1 adducts per
10® nucleotides in the oral squamous cell carcinoma and
0.8 adducts per 10* nucleotides in peripheral blood
leukocytes. The profile and location of the safrole-DNA
adduct were similar to those of adduct found in HepG2
cells treated with 1”-hydroxysafrole; the adduct has been
identified as N*—(¢rans-isosafrole-3"-yl)2"-deoxyguano-
sine.* In parallel studies using similar tissues obtained
from 6 people who had hepatocellular carcinoma or oral
squamous cell carcinoma and who did not chew betel
quid, we were unable to detect the safrole-DNA adduct
(unpublished data).

Comments

Carcinogen-DNA adducts represent chemical modifica-
tions to the genetic material. They usually arise from the
bioactivation of a carcinogen, which then reacts with the
DNA. The damage caused by adducts is central to theories
of chemical carcinogenesis and is considered a necessary
prerequisite for gene mutation and tumour formation.’
Studies in mice have shown that safrole-induced liver car-
cinogenesis is correlated with the formation of safrole-
DNA adducts.® This type of adduct is created through
cytochrome-P450-mediated formation of 1™-hydroxysaf-
role; this compound is sulfonated to become an unstable
sulfuric acid ester, which then forms the stable safrole-
DNA adducts.’

Although these studies do not prove that the safrole in
betel quid caused our patient’s hepatocellular carcinoma,
the findings are suggestive. We found safrole-DNA
adducts in the nucleotides of the biopsy specimen from the
hepatocellular carcinoma. The distribution of these adducts
was similar to that found in safrole-treated mice: highest in
the liver and lower in other tissues (the level in peripheral
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blood leukocytes was only 1/51 the level in the liver). Our
preliminary observations indicate that human tissue har-
bours the potential to bioactivate the safrole in betel quid
to its corresponding DNA adducts, particularly in the liver.
This study is the first to show the presence of stable
safrole-DNA adducts in hepatocellular carcinoma and oral
squamous cell carcinoma in a heavy betel quid user.
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