
Salazar-González, R. A., Zhang, X., Doll, M. A., Lykoudi, A., & Hein, D. W. (2019). Role of the human 
N-acetyltransferase 2 genetic polymorphism in metabolism and genotoxicity of 4, 4'-methylenedianiline. 
Archives of Toxicology, 93(8), 2237-2246. https://doi.org/10.1007/s00204-019-02516-4  

 

Definitions 

 Polychlorinated Biphenyls (PCBs): Chemicals used in industrial products that can cause 
environmental and health issues. 

 N-acetyltransferase 2 (NAT2): An enzyme that helps process certain chemicals in the body. 

 Genetic Polymorphism: Variations in genes among individuals. 

 Metabolism: The process by which the body breaks down substances. 

 Genotoxicity: The ability of a substance to damage DNA, which can lead to cancer. 

 

Key Findings 

1. The NAT2 enzyme plays a significant role in how the body processes the chemical 4, 4'-
methylenedianiline (MDA). 

2. People with different NAT2 genetic variations metabolize MDA at different rates. 

3. Rapid acetylators (those with high NAT2 activity) showed higher DNA damage from MDA 
compared to slow acetylators. 

 

Introduction 

The study investigates how genetic differences in the enzyme N-acetyltransferase 2 (NAT2) affect the 
body's ability to process and respond to 4, 4'-methylenedianiline (MDA), a chemical used in making 
plastics and foams. Understanding these differences is important for assessing cancer risks in people 
exposed to MDA. 

 

Main Content 

Background 

MDA is a chemical used in industrial processes and is known to be harmful. The body's ability to process 
MDA depends on the enzyme NAT2, which varies among people. This study examines how different 
versions of NAT2 affect MDA metabolism and DNA damage. 

Methods 

 Expression of NAT2 Allozymes: Different versions of NAT2 were produced in bacteria. 

 Human Hepatocyte Samples: Liver cells from donors were used to study metabolism. 

 Genotyping: Determined the NAT2 genetic variants in the hepatocytes. 
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 Metabolism and DNA Damage Tests: Measured how well cells processed MDA and the 
resulting DNA damage. 

Results 

 NAT2 Activity: MDA was processed faster by the NAT2 enzyme compared to NAT1. 

 Genetic Variants: Different NAT2 genetic variants showed varying abilities to process MDA, 
with some variants (rapid acetylators) being more efficient. 

 DNA Damage: Rapid acetylators showed more DNA damage from MDA than slow acetylators. 

 

Conclusion 

The study shows that genetic differences in the NAT2 enzyme affect how well the body processes MDA 
and the extent of DNA damage. People with the rapid acetylator variant of NAT2 are at higher risk of 
DNA damage from MDA, which can lead to cancer. These findings highlight the importance of 
considering genetic differences in assessing health risks from chemical exposures. 
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