
Author’s Accepted Manuscript

Small-molecule luminescent probes for the
detection of cellular oxidizing and nitrating species

Jacek Zielonka, Balaraman Kalyanaraman

PII: S0891-5849(18)30135-7
DOI: https://doi.org/10.1016/j.freeradbiomed.2018.03.032
Reference: FRB13679

To appear in: Free Radical Biology and Medicine

Received date: 31 January 2018
Revised date: 9 March 2018
Accepted date: 16 March 2018

Cite this article as: Jacek Zielonka and Balaraman Kalyanaraman, Small-
molecule luminescent probes for the detection of cellular oxidizing and nitrating
s p e c i e s , Free Radical Biology and Medicine,
https://doi.org/10.1016/j.freeradbiomed.2018.03.032

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com

http://www.elsevier.com
https://doi.org/10.1016/j.freeradbiomed.2018.03.032
https://doi.org/10.1016/j.freeradbiomed.2018.03.032


1 
 

Small-molecule luminescent probes for the detection of cellular oxidizing and nitrating 

species  

 

Jacek Zielonkaa,b,c*, Balaraman Kalyanaramana,b,c 

 

aDepartment of Biophysics, Medical College of Wisconsin, 8701 Watertown Plank Road, 

Milwaukee, WI 53226, United States 

bFree Radical Research Center, and Medical College of Wisconsin, 8701 Watertown Plank 

Road, Milwaukee, WI 53226, United States 

cCancer Center, Medical College of Wisconsin, 8701 Watertown Plank Road, Milwaukee, WI 

53226, United States 

 

*Corresponding author. Jacek Zielonka, Department of Biophysics and Free Radical Research 

Center, Medical College of Wisconsin, 8701 Watertown Plank Road, Milwaukee, WI 53226, 

United States; jzielonk@mcw.edu 

 

Abstract 

Reactive oxygen species (ROS) have been implicated in both pathogenic cellular damage 

events and physiological cellular redox signaling and regulation. To unravel the biological role of 

ROS, it is very important to be able to detect and identify the species involved. In this review, we 

introduce the reader to the methods of detection of ROS using luminescent (fluorescent, 

chemiluminescent, and bioluminescent) probes and discuss typical limitations of those probes. 

We review the most widely used probes, state-of-the-art assays, and the new, promising 

approaches for rigorous detection and identification of superoxide radical anion, hydrogen 

peroxide, and peroxynitrite. The combination of real-time monitoring of the dynamics of ROS in 

cells and the identification of the specific products formed from the probes will reveal the role of 

specific types of ROS in cellular function and dysfunction. Understanding the molecular 

mechanisms involving ROS may help with the development of new therapeutics for several 

diseases involving dysregulated cellular redox status. 
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1. Introduction 

Experimental research in the field of redox biology requires the use of probes and rigorous 

assays for cellular oxidants [1-4]. A wide range of chemical probes has been designed and 

applied for the detection of the oxidants, with new probes constantly being developed and 

reported [5-18]. However, some of those reports provide contradictory statements, e.g., related 
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