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Definitions 

 Heterocyclic Amines (HCAs): Chemicals formed when meat is cooked at high temperatures, 
known to be harmful. 

 Insulin Resistance: A condition where the body does not respond well to insulin, making it hard 
to control blood sugar. 

 Gluconeogenesis: The process by which the liver produces glucose. 

 N-acetyltransferase 2 (NAT2): An enzyme that helps process certain chemicals in the body. 
People can have different versions of this enzyme, which affect how well it works. 

 Cryopreserved Human Hepatocytes: Liver cells from humans that are frozen and stored for 
research purposes. 

 

Key Findings 

 HCAs increase glucose production in human liver cells, especially in those with a rapid NAT2 
enzyme. 

 People with a rapid NAT2 enzyme may be more at risk for high blood sugar and insulin 
resistance when exposed to HCAs. 

 

Introduction 

The study examines how HCAs, chemicals found in cooked meat, affect glucose production in human 
liver cells. It focuses on the role of the NAT2 enzyme, which varies in people, in this process. 

 

Main Content 

Background 

HCAs are harmful chemicals that form when meat is cooked at high temperatures. They are known to 
cause changes in DNA and increase the risk of cancer. This study looks at how HCAs affect glucose 
production in the liver, which can lead to insulin resistance and type II diabetes. 

Methods 

 Cell Culture: Human liver cells (hepatocytes) were used for the experiments. 

 HCA Exposure: The cells were exposed to different levels of three HCAs (MeIQ, MeIQx, and 
PhIP) for several days. 
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 Glucose Measurement: The amount of glucose produced by the cells was measured. 

Results 

 Slow NAT2 Acetylators: Cells with slow NAT2 enzyme did not show increased glucose 
production when exposed to HCAs. 

 Intermediate NAT2 Acetylators: These cells showed a slight increase in glucose production 
with some HCAs. 

 Rapid NAT2 Acetylators: Cells with rapid NAT2 enzyme showed a significant increase in 
glucose production with all HCAs tested. 

 

Conclusion 

The study shows that HCAs increase glucose production in liver cells, especially in those with a rapid 
NAT2 enzyme. This suggests that people with this enzyme type may be more at risk for high blood sugar 
and insulin resistance when consuming cooked meats high in HCAs. Reducing intake of such meats could 
help lower this risk. Further research is needed to understand the exact mechanisms and develop strategies 
to mitigate these effects. 
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