
Single Nucleotide 
Polymorphisms and Alcohol 
Intake in Relation to Breast 
Cancer

Two prospective studies nested within the Danish 
“Diet, Cancer and Health” cohort
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ADH, Alcohol Intake and Breast 
Cancer

• Three possible mechanisms behind alcohol related breast cancer:

1.Increased estrogen levels, 
2.Disturbing of the folate metabolism, or
3.The primary metabolite acetaldehyde acting as a mutagen

Alcohol metabolism:
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SB Larsen et al., 2010: “Interaction between ADH1C Arg272Gln 
and alcohol intake in relation to breast cancer risk suggest that 
alcohol is the causal factor in alcohol related breast cancer”

• Two functional SNPs in two genes encoding alcohol 
dehydrogenases – ADH1B and ADH1C – are analysed in Danish 
postmenopausal women

– Carriers of the variant allele of ADH1B Arg48His: “very fast 
metabolisers” of ethanol → ↑ conc. of acetaldehyde

– Carriers of the variant allele of ADH1C Arg272Gln:“slow metabolisers” 
of ethanol → ↓ conc. of  acetaldehyde
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SB Larsen et al., 2010: “Interaction between ADH1C Arg272Gln 
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• ⇒ “ethanol rather than the metabolite acetaldehyde is the carcinogenic 
substance in relation to alcohol induced breast cancer in postmenopausal 
Caucasian women”
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PPAR-γ, Alcohol Intake and Breast 
Cancer 

• “Alcohol consumption is associated with a 7-10 % increased risk of 
breast cancer per 10 g/day” (A Tjonneland, 2008; P Boffetta, 2006)

• One unit of alcohol ~ 12 g ethanol (Source: National Board of Health)

• The National Board of Health until recently: Women < 14 units/week and 
men: 21 < units/week
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PPAR-γ, Alcohol Intake and Breast 
Cancer 

• PPAR-γ, alcohol and breast cancer:

1. Alcohol intake increases aromatase 
expression in adipocytes → ↑ sex hormone 
level

2. PPAR-γ agonists inhibit adipocyte 
aromatase activity
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U Vogel et al., 2006: “Peroxisome profilerator-activated 
receptorγ2 Pro12Ala, interaction with alcohol intake and NSAID use, 
in relation to risk of breast cancer in a prospective study of Danes”

• The variant allele of the PPARγ2 Pro12Ala polymorphism changes the 
transcriptional activation of target genes →

– ↓ risk of metabolic syndrome and improved insulin sensitivity (A Meirhaeghe et al., 

2004) and 

– ↓ risk of colorectal cancer compared to wild type carriers (S Landi et al., 2003)
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U Vogel et al., 2006: “Peroxisome profilerator-activated 
receptorγ2 Pro12Ala, interaction with alcohol intake and NSAID use, 
in relation to risk of breast cancer in a prospective study of Danes”

• PPAR-γ, alcohol and breast cancer:

1. Alcohol intake increases aromatase expression in adipocytes → ↑ sex hormone level
2. PPAR-γ Pro12Ala changes the risk of alcohol related breast cancer
3. PPAR-γ agonists inhibit adipocyte aromatase activity

⇒ Alcohol intake may interact with PPAR-γ → increased aromatase activity → 
increased sex hormone level → increased breast cancer risk
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U Vogel et al., 2006: “Peroxisome profilerator-activated 
receptorγ2 Pro12Ala, interaction with alcohol intake and NSAID use, 
in relation to risk of breast cancer in a prospective study of Danes”

• 30 % of Danish women are not at 
risk of alcohol related breast 
cancer, but...

• 70 % of Danish women have an 
increased risk of alcohol related 
breast cancer – from 7-10 % 
(general population – women) to 
20 % per 10 g/day

• The “new” recommendations from 
the National Board of Health:
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Discussion

• Should we in the future be more aware of individual differences when 
recommending for example diet intake or toxicological levels of known 
carcinogens?

• Which problem(s) could emerge?
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