
 

Two components of red meat combined with
alteration in DNA repair increase risk for
bladder cancer

October 17 2012

Two components of red meat—dietary protein and dietary iron—may
combine to form powerful carcinogens, N-nitroso compounds, which
increase risk for bladder cancer. Moreover, individuals with reduced
ability to reverse the effects of N-nitroso compounds because of a
genetic variation in their RAD52 gene could be at particularly high risk.

Chelsea Catsburg, a doctoral student at the Keck School of Medicine of
the University of Southern California, Los Angeles, presented these data
at the 11th Annual AACR International Conference on Frontiers in 
Cancer Prevention Research, held here Oct. 16-19, 2012.

Dietary protein is made up of amino acids, which can be naturally
metabolized into biogenic amines, according to Catsburg. Research has
shown that the processing and storage of meat increases amine
concentrations. When these amines are in the presence of nitrites, they
generate nitrosamines, which have carcinogenic properties. In addition,
heme iron, found in red meat, has been shown to increase the formation
of nitrosamines from amines.

"Nitrosamine formation occurs predominantly in the stomach and
intestines, so these exposures have been studied extensively in relation to
gastric cancer and somewhat in relation to colorectal cancer," Catsburg
said. "However, there is evidence that these reactions also take place in
the bladder, particularly in the presence of infection."
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Catsburg and colleagues had previously found that meat groups with
high heme and high amine concentrations, such as salami and liver,
increased risk for bladder cancer. In this study, they examined whether 
genetic variation in DNA repair enzymes, available to correct the
damage caused by these endogenously formed carcinogens, modified
these associations.

The researchers tested 627 single-nucleotide polymorphisms in 27 genes
involved in N-nitroso compound metabolism or DNA repair. They
collected data from 355 bladder cancer cases and 409 controls in the Los
Angeles Bladder Cancer Study.

"We found that a polymorphism in the RAD52 gene modified the effect
of these exposures," Catsburg said. "This polymorphism is suspected to
reduce the DNA repair activity of the RAD52 protein, and the
association of these meat groups and bladder cancer risk was
significantly higher in individuals with one or more copies of this
polymorphism."

These results further support recommendations by the World Cancer
Research Fund to limit red meat intake and to avoid processed meats to
reduce risk for stomach and bowel cancer, according to the researchers.

"This study suggests that these exposures may also affect secondary
organs such as the bladder," Catsburg said. "Individuals at risk for
bladder cancer may wish to avoid intake of red and processed meats,
especially if they have genetic polymorphisms that reduce DNA repair
activity and make them more vulnerable to the effects of carcinogens."

Further replication of this study to support an association between heme
and meat intake and the risk for bladder cancer is necessary, she added.

  More information: A97 Dietary nitrosamines, genetic variation in
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Abstract
Background: N-nitroso compounds (NOCs) can cause direct DNA
damage and are known to induce a wide range of tumors, including
tumors of the bladder in animal models. Humans are exogenously
exposed to NOCs via diet, in particular processed meats, and cigarette
smoke. However, NOCs, such as the carcinogen N-
nitrosodimethylamine (NDMA), can also be formed endogenously from
their dietary precursors: nitrates, nitrites and amines. The heme found in
red meat is a potent stimulator of this endogenous formation. Our
previous findings from the Los Angeles Bladder Cancer Study show that
intake of meats with concurrent high amine and heme content, such as
salami and liver, are associated with an increased risk of bladder cancer.

Once NOCs are formed, they need to be activated metabolically by
cytochrome P450 enzymes into electrophilic intermediates to exert a
carcinogenic effect. These intermediates then react with DNA to form
bulky adducts which, if not repaired, can lead to DNA instability and
ultimately DNA damage. These reactive intermediates can also undergo
metabolism by glutathione S-transferases (GSTs), which results in their
detoxification. Multiple DNA repair pathways are available to correct
NOC-induced damage.

Methods: We examined the role of dietary sources of NOCs and NOC
precursors in conjunction with variation in genes involved in NOC
metabolism and DNA repair in the risk of bladder cancer using 355
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bladder cancer cases and 409 controls from the Los Angeles Bladder
Cancer Study, a population-based case-control study. We tested each of
627 SNPs in 27 genes involved in NOC metabolism and DNA repair for
effect modification of exposure to different dietary sources of NOCs
and NOC precursors. Multiple testing was accounted for using a global
Bonferroni correction, across all SNPs combined, and also at the gene
and pathway levels.

Results: A polymorphism in the base excision repair gene hOGG1
(Ser326Cys; rs1052133) was shown to modify the effect of intake of
high amine and heme content meats with a globally corrected p-value of
0.014 (crude p-value = 3.7 x 10-5). We found that the previously
identified positive association between intake of high amine and heme
content meat intake and bladder risk was restricted to individuals
carrying one or more copies of the hOGG1 codon 326 Cys allele, which
has been reported to reduce OGG1 protein activity.

Conclusion: Results of this study build upon our previous findings that
consumption of meats with high amine and heme content, such as salami
and liver, are potential risk factors for bladder cancer. Our current
finding of modification of this association by a DNA repair variant
supports a role for endogenous dietary nitrosamines in bladder
carcinogenesis.
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