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DNA Damaging Agents can Depend on Metabolism: 
Example of Aflatoxin
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Acetaldehye Can Directly React with DNA to Damage Bases

J. Abraham…P.J.Brooks in Alcoholism: Clinical and Experimental Research, 35 page 2113.
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CN2-ethyldeoxyguanosine

Acetaldehye-induced damage disrupts base pairing
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Crotonaldetaldehyde, formed by two 
acetaldehydes, can also damage DNA

PJ Brooks
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Acetaldehyde (mmol/L)
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Cells Deficient in DNA Repair 
are Sensitive to Acetaldehyde

S. Ghosh… S.E. Kern

DNA Repair is a Susceptibility Factor

Preliminary comments by individual member of the SAB CAAC-ETBE/tBA Committee.



tBA

acetaldehyde

P450 Metabolism

Normal
Metabolism

Adh2Adh2-/-

Repair 
Deficient Toxicity & Mutagenicity

DNA Damage

ETBE

Adh2 genetic status and DNA 
repair are Susceptibility factors
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Acetaldehyde in People Steady State:
*Schuckit and Raysee, Science 283, 54 (1979)
*Korsten, New England Journal of Medicine, 292, 386 (1975)

**Based on well water, national assessment; page 58.

Acetaldehyde Levels
Assume ETBE = Acetaldehyde

Steady state in people is ~50 uM*

Human Exposure: Beer is ~100 uM

Rats were 10,000 uM (1000 mg/kg)

(One water estimate in NIAIST was 1110 uM** )
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ETBE in Air

Environment
Highest listed in the document: 38 ug/m3 (NIAIST Table 1-9)

Rats
20,000 mg/m3 some studies (Saito 2013; IRIS page 1-10)

Comparison
Equals 20,000,000 ug/m3

20 million versus 38 = 
~500,000 fold higher in experiment compared to ‘real world’ estimate.

NIAIST 
STUDY
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