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Definitions 

 β-naphthylamine (BNA): A chemical known to cause cancer, found in cigarette smoke and some 
industrial processes. 

 N-acetyltransferase 2 (NAT2): An enzyme that helps process and detoxify certain chemicals, 
including carcinogens. 

 Haplotypes: Different versions of a gene that can result in varying levels of enzyme activity. 

 Genotoxicity: The ability of a substance to damage genetic information in cells, leading to 
cancer. 

 Reactive Oxygen Species (ROS): Chemically reactive molecules containing oxygen that can 
damage cells. 

 

Key Findings 

 The NAT24 haplotype had the highest activity for processing BNA, followed by NAT27B and 
NAT2*5B. 

 Cells with the NAT27B haplotype showed higher levels of DNA damage and ROS compared to 
NAT25B. 

 Differences in NAT2 haplotypes affect how the body processes BNA and the resulting toxicity. 

 

Introduction 

This study looks at how different genetic versions (haplotypes) of the NAT2 enzyme affect the processing 
and toxicity of β-naphthylamine (BNA), a known carcinogen found in cigarette smoke and some 
industrial products. The focus is on understanding how these genetic differences can influence cancer 
risk. 

 

Main Content 

Background 

N-acetyltransferase 2 (NAT2) is important for detoxifying carcinogens like BNA. Different genetic 
versions (haplotypes) of NAT2 can result in varying levels of enzyme activity. This study investigates the 
impact of three NAT2 haplotypes (NAT24, NAT25B, and NAT2*7B) on the metabolism and toxicity of 
BNA. 
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Methods 

 Cell Culture: 

o Chinese hamster ovary (CHO) cells were used. 

o Cells were genetically modified to express human CYP1A2 and one of the NAT2 
haplotypes (NAT24, NAT25B, or NAT2*7B). 

 N-acetylation Assays: 

o Measured the ability of cells to process BNA using high-performance liquid 
chromatography (HPLC). 

 Toxicity Assays: 

o Assessed DNA damage and ROS levels in the cells after exposure to BNA. 

Results 

 Enzyme Activity: 

o NAT2*4 cells showed the highest enzyme activity for processing BNA. 

o NAT27B cells had intermediate activity, while NAT25B cells had the lowest. 

 DNA Damage and ROS: 

o NAT27B cells showed higher levels of DNA damage and ROS compared to NAT25B, 
indicating greater toxicity. 

 

Conclusion 

The study found that different NAT2 haplotypes significantly affect the metabolism and toxicity of BNA. 
The NAT27B haplotype, despite being a slow acetylator, showed higher levels of DNA damage and ROS 
than NAT25B. These findings suggest that individuals with the NAT2*7B haplotype may be at a higher 
risk for cancer when exposed to BNA. Understanding these genetic differences can help in assessing 
cancer risk and developing better strategies for prevention and treatment. 
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