Jin, L., & Conklin, D. J. (2021). A novel evaluation of endothelial dysfunction ex vivo: "Teaching an Old
Drug a New Trick". Physiological Reports, 9, €15120. https://doi.org/10.14814/phy2.15120

Definitions

e Endothelial Dysfunction (ED): A condition where the inner lining of blood vessels doesn't
function properly, leading to various cardiovascular diseases.

e Phenylephrine Contraction Ratio (PECR): A measurement used to evaluate changes in blood
vessel tension in response to a drug.

e Acetylcholine (ACh): A chemical that causes blood vessels to relax.

e L-Name: A drug that inhibits the production of nitric oxide, which helps blood vessels relax.

Key Findings

e The new method, PECR, effectively measures endothelial dysfunction.
e PECR values are strongly correlated with traditional methods of assessing blood vessel health.

e This method can detect subtle changes in blood vessel function due to various toxic exposures.

Introduction

Cardiovascular diseases are a leading cause of illness and death worldwide. Many of these diseases start
with endothelial dysfunction, where blood vessels don't work as they should. This study introduces a new
method, the Phenylephrine Contraction Ratio (PECR), to measure endothelial dysfunction more
accurately.

Main Content
Background

Endothelial dysfunction is a key factor in many cardiovascular diseases, such as hypertension and
atherosclerosis. Traditional methods to measure this involve checking how well blood vessels relax in
response to certain chemicals. This study aims to improve these measurements using PECR.

Methods
e Animals Used: Male and female mice and rats.
e Exposures:
o Mice were exposed to e-cigarette aerosols, formaldehyde, and acetaldehyde.
o Rats were given nicotine in water for 52 weeks.

e Measurement Process:



o Blood vessel segments were isolated and treated with phenylephrine (PE) to induce
contraction.

o The contraction response was measured before and after adding L-Name.
o Relaxation was then tested using acetylcholine (ACh).
Results

e Validation Study 1: Strong correlation between PECR and ACh relaxation in naive (untreated)
aortas.

e Validation Study 2: PECR values detected endothelial dysfunction due to exposure to e-cigarette
aerosols and formaldehyde.

e Validation Study 3: PECR also worked well in rat aortas, indicating it is not species-specific.

Conclusion

The PECR method is a reliable way to measure endothelial dysfunction. It complements existing methods
and provides new insights into vascular health and the effects of various exposures on blood vessel
function. This technique can help researchers and clinicians better understand and treat cardiovascular
diseases.
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