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Definitions 

 Electronic Cigarettes (E-cigs): Devices that heat a liquid to create a vapor for inhalation, often 
containing nicotine, propylene glycol, and vegetable glycerin. 

 Formaldehyde (FA): A chemical compound that can irritate the lungs and is found in E-cigarette 
vapor. 

 Acetaldehyde (AA): Another harmful chemical found in E-cigarette vapor that can cause 
irritation and other health issues. 

 Endothelial Dysfunction (ED): When the inner lining of blood vessels does not function 
normally, which can lead to cardiovascular disease. 

 Cardiopulmonary Disease: Diseases that affect the heart and lungs. 

 

Key Findings 

 Exposure to E-cigarette vapor containing propylene glycol and vegetable glycerin (PG) leads to 
lung irritation and endothelial dysfunction. 

 Formaldehyde (FA) in the vapor contributes significantly to these harmful effects, while 
acetaldehyde (AA) does not have the same impact. 

 The study suggests the need to regulate formaldehyde levels in E-cigarette vapor to reduce health 
risks. 

 

Introduction 

The study investigates the health effects of chemicals in E-cigarette vapor, specifically focusing on 
formaldehyde and acetaldehyde. Researchers aim to understand how these chemicals impact lung 
irritation and blood vessel function, which are important factors in heart and lung disease. 

 

Main Content 

Background 

Electronic cigarettes (E-cigs) are popular, but their long-term health effects are still not fully understood. 
E-cig vapor often contains formaldehyde (FA) and acetaldehyde (AA), which are known to cause 
irritation and damage to the lungs and blood vessels. 

Methods 
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 Animal Exposure: Mice were exposed to different substances: PG aerosol, FA, AA, or filtered 
air. 

 Measurement Techniques: 

o Biomarkers: Used to detect exposure and damage, including urine tests and blood tests. 

o Lung Irritation: Monitored through changes in breathing patterns. 

o Blood Vessel Function: Assessed using isolated aorta rings from the mice. 

Results 

 Lung Irritation: 

o Mice exposed to PG 

aerosol showed significant lung irritation, similar to those exposed to formaldehyde. 

o Acetaldehyde did not cause the same level of irritation. 

 Endothelial Dysfunction: 

o PG and FA exposure led to significant dysfunction in the blood vessels, indicated by 
decreased ability of the vessels to relax. 

o Acetaldehyde exposure did not have the same effect. 

 

Conclusion 

The study demonstrates that E-cigarette vapor, particularly the formaldehyde it contains, can cause 
significant lung irritation and blood vessel dysfunction. This suggests a potential increased risk of heart 
and lung disease for E-cigarette users. To protect public health, regulating formaldehyde levels in E-
cigarette vapor is recommended. 
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