Available online at www.sciencedirect.com

JOURNAL OF
sc-ENCE@DmECT° biochemical and
biophysical
v Selig methods
ELSEVIER J. Biochem. Biophys. Methods 65 (2005) 4580
www.elsevier.com/locate/jbbm
Review

Fluorescence probes used for detection of reactive
oxygen species

Ana Gomes, Eduarda Fernandes *, José L.F.C. Lima

REQUIMTE, Departamento de Quimica-Fisica, Faculdade de Farmdcia, Universidade do Porto, Rua Anibal Cunha,
164, 4099-030 Porto, Portugal

Received 20 April 2005; received in revised form 21 September 2005; accepted 12 October 2005

Abstract

Endogenously produced pro-oxidant reactive species are essential to life, being involved in several
biological functions. However, when overproduced (e.g. due to exogenous stimulation), or when the levels
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cation; N,Os, dinitrogen trioxide; HE, hydroethidine; E*, ethidium; DNA, deoxyribonucleic acid; HPLC, high-
performance liquid chromatography; DPBF, 1,3-diphenylisobenzofuran; SOD, superoxide dismutase; OCI™, hypochlorite
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of antioxidants become severely depleted, these reactive species become highly harmful, causing oxidative
stress through the oxidation of biomolecules, leading to cellular damage that may become irreversible and
cause cell death. The scientific research in the field of reactive oxygen species (ROS) associated biological
functions and/or deleterious effects is continuously requiring new sensitive and specific tools in order to
enable a deeper insight on its action mechanisms. However, reactive species present some characteristics
that make them difficult to detect, namely their very short lifetime and the variety of antioxidants existing in
vivo, capable of capturing these reactive species. It is, therefore, essential to develop methodologies capable
of overcoming this type of obstacles. Fluorescent probes are excellent sensors of ROS due to their high
sensitivity, simplicity in data collection, and high spatial resolution in microscopic imaging techniques.
Hence, the main goal of the present paper is to review the fluorescence methodologies that have been used
for detecting ROS in biological and non-biological media.
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