
Habil, M. R., & Hein, D. W. (2023). Effects of dose and human N-acetyltransferase 1 genetic 
polymorphism in benzidine metabolism and genotoxicity. Archives of Toxicology, 97(1765-1772). 
https://doi.org/10.1007/s00204-023-03497-1 

 

Definitions 

 Benzidine: A chemical used in making dyes, which can cause cancer. 

 N-acetyltransferase 1 (NAT1): An enzyme that helps process chemicals in the body. 

 Polymorphism: Variations in a gene that can affect how it works. 

 Genotoxicity: The ability of a substance to damage DNA and cause mutations. 

 CHO Cells: Chinese hamster ovary cells used in lab experiments. 

 

Key Findings 

 Different versions of the NAT1 gene affect how well benzidine is processed in cells. 

 The NAT114B gene variant leads to higher DNA damage and mutations compared to the NAT14 
variant. 

 Both gene variants show increased DNA damage and reactive oxygen species (ROS) with higher 
benzidine doses. 

 

Introduction 

This study examines how variations in the NAT1 gene affect the processing and genotoxicity of 
benzidine, a harmful chemical. The goal is to understand if certain genetic differences can influence the 
risk of developing cancer from benzidine exposure. 

 

Main Content 

Background 

Benzidine is a chemical used in making dyes, which has been linked to cancer, especially in the bladder. 
NAT1 is an enzyme that helps the body process benzidine. Variations in the NAT1 gene might change 
how well the body can detoxify benzidine and thus influence cancer risk. 

Methods 

 Cell Culture: CHO cells were used, which are a type of hamster cell commonly used in research. 
These cells were modified to have either the NAT14 or NAT114B gene variant. 

 Chemical Exposure: The cells were exposed to different doses of benzidine. 
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 Analysis: The researchers measured how well the cells processed benzidine, and checked for 
DNA damage and mutations. They also measured levels of ROS, which can cause further DNA 
damage. 

Results 

 N-acetylation Rates: CHO cells with the NAT114B gene variant showed higher rates of 
processing benzidine at low doses compared to those with NAT14. However, at higher doses, the 
NAT1*4 cells processed benzidine better. 

 DNA Damage and Mutations: Cells with NAT114B showed more DNA damage and mutations 
after benzidine exposure than cells with NAT14. 

 Reactive Oxygen Species (ROS): Both cell types showed increased ROS levels with higher 
benzidine doses, but the difference between the two gene variants was not significant, except at a 
specific dose where NAT1*4 showed higher ROS. 

 

Conclusion 

This study indicates that genetic variations in the NAT1 gene can affect how the body processes 
benzidine and its potential to cause DNA damage and mutations. The NAT1*14B variant is associated 
with higher genotoxicity, suggesting a higher cancer risk for individuals with this gene variant when 
exposed to benzidine. Understanding these genetic differences can help in assessing cancer risk and 
developing better protective measures for people exposed to benzidine. 
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