Abplanalp, W. T., Wickramasinghe, N. S., Sithu, S. D., Conklin, D. J., Xie, Z., Bhatnagar, A., Srivastava,
S., & O’Toole, T. E. (2022). Benzene exposure induces insulin resistance in mice. Toxicological Sciences,
185(2), 426-437. https://doi.org/10.1093/toxsci/kfy252

Definitions
e Benzene: A harmful chemical found in gasoline, cigarette smoke, and industrial emissions.

e Insulin Resistance: A condition where the body's cells don't respond well to insulin, leading to
high blood sugar.

e Oxidative Stress: Damage caused by harmful molecules called free radicals.

¢ Inflammation: The body's response to injury or harmful substances, which can cause redness,
swelling, and pain.

e Metabolic Disease: Health problems that affect how the body uses energy, like diabetes.

Key Findings

e Benzene exposure causes insulin resistance in mice.

e Mice exposed to benzene had higher blood sugar and insulin levels, indicating they could not
handle glucose well.

¢ Benzene exposure led to increased oxidative stress and inflammation in the liver and muscles.

Introduction

This study explores how breathing in benzene, a harmful chemical, affects the body's ability to handle
glucose (blood sugar). Insulin is a hormone that helps control blood sugar levels. The researchers wanted
to see if benzene exposure could lead to insulin resistance, resulting in high blood glucose levels, a risk
factor for diabetes.

Main Content
Background

Benzene is a dangerous chemical found in the air from sources like car exhaust and cigarette smoke. It
can cause various health problems, including cancer and blood disorders. This study investigates its effect
on blood glucose levels.

Objectives

The goal was to determine the effects of benzene exposure on blood glucose levels and if this resulted
from changes in insulin sensitivity.

Methods



e Animal Model: The study used male mice exposed to benzene in a controlled environment.
¢ Benzene Exposure: Mice were exposed to benzene or clean air for 2 or 6 weeks.

e Health Measurements: Researchers measured blood sugar, insulin levels, and signs of oxidative
stress and inflammation in the mice.

Results

e Insulin Resistance: Mice exposed to benzene had higher fasting blood sugar and insulin levels
compared to those exposed to clean air, indicating insulin resistance.

e Oxidative Stress: Benzene exposure increased oxidative stress in the liver and muscles, shown
by lower levels of a protective molecule called glutathione.

¢ Inflammation: Benzene-exposed mice had higher levels of inflammatory markers in their liver
and muscles.

Conclusion

The study shows that exposure to benzene can lead to insulin resistance and high blood glucose levels by
increasing oxidative stress and inflammation in the body. This suggests that benzene might contribute to
the development of diabetes and other metabolic diseases. Reducing benzene exposure could help protect
against these health problems, especially in environments with high benzene levels. Further research is
needed to understand the full impact of benzene on metabolic health and to develop strategies to reduce
exposure.
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