Oxidative Stress

Oxidative Stress Assays
Oxidative stress is often defined as an imbalance of pro-oxidants
and antioxidants. All forms of life maintain a reducing environment within their cells. This reducing environment is preserved by
enzymes that maintain the reduced state though a constant input
of metabolic energy. Disturbances in this normal redox state can
cause toxic effects through the production of a number of reactive
oxygen species (ROS) which the cell is unable to counterbalance.
The result is damage to one or more biomolecules including DNA,
RNA, proteins and lipids. Oxidative stress has been implicated in
the natural aging process as well as a variety of disease states.
ROS can also be beneficial, they are employed by the immune
system as a way to attack and kill pathogens. In addition, they are
involved in cell signaling.
Selecting assays for analyzing oxidative stress begins with your
samples. There are many markers of oxidative stress, but some are
more easily detected in certain sample types (cells, tissues, urine,
blood, etc.). A broad portfolio of sensitive, easy-to-use assays to
quantify oxidative stress is offered. Use the table shown on the
next page to determine the best assays for your sample type.

Assay Selection Guide
DNA Damage
Lipid Peroxidation
Protein Oxidation
Reactive Oxygen Species
Antioxidants

www.biocat.com/oxidative_stress
In this brochure, new and especially important products are highlighted. For the
complete listing as well as for more detailed product and order information, please
use the respective web link at the end of each section.
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Selection Guide

DNA Damage

Oxidative Stress Assays

OxiSelect Oxidative DNA Damage ELISA Kit (8-OHdG)

• Quantification of oxidative stress markers
• Suitable for many sample types
• High sensitivity and ease of use

• Quantification of 8-OHdG
• High sensitivity - as little as 100 pg/ml of 8-OHdG detected
• 8-OHdG standard included

Oxidative stress may be measured using one of three primary methods. You can measure the resulting damage to
DNA, lipids or proteins. Alternatively, you can detect the
reactive oxygen species (ROS) directly or measure the presence of antioxidants.
Use the following table to determine the best assays for
your sample type.

Free radicals and other reactive species are constantly
generated in vivo and cause oxidative damage to biomolecules, a process held in check only by the existence of
multiple antioxidant and repair systems as well as the replacement of damaged nucleic acids, proteins and lipids.
DNA is probably the most biologically significant target of
oxidative attack, and it is widely thought that continuous
oxidative damage to DNA is a significant contributor to
the age-related development of the major cancers, such as
those of the colon, breast, rectum, and prostate.
Among numerous types of oxidative DNA damage, the formation of 8-hydroxydeoxyguanosine (8-OHdG) is a ubiquitous marker of oxidative stress. 8-OHdG, one of the oxidative DNA damage by-products, is physiologically formed
and enhanced by chemical carcinogens. During the repair
of damaged DNA in vivo by exonucleases, the resulting
8-OHdG is excreted without further metabolism into urine.
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Lipid Peroxidation
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Reactive Oxygen Species
Universal ROS / RNS
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The OxiSelect Oxidative DNA Damage ELISA Kit (8-OHdG)
is a competitive enzyme immunoassay developed for the
rapid detection and quantitation of 8-OHdG in urine, serum or other cell or tissue DNA samples. It has an 8-OHdG
detection sensitivity range of 100 pg/ml to 20 ng/ml. The
quantity of 8-OHdG in an unknown sample is determined
by comparing its absorbance with that of a known 8-OHdG
standard curve. Each kit provides sufficient reagents to
perform up to 96 assays.

www.biocat.com/dna_damage

Lipid Peroxidation

Protein Oxidation

OxiSelect MDA Adduct ELISA Kit

OxiSelect Protein Carbonyl ELISA Kit

• Quantification of MDA formation
• High sensitivity - as little as 2 pmol/mg MDA detected
• Higher specificity than traditional TBARS assay

• Quantification of protein carbonyls
• As little as 10 µg/ml protein sample sufficient
• No concentration or precipitation steps

Lipid peroxidation is a well-defined mechanism of cellular damage in animals and plants. Lipid peroxides are unstable indicators of oxidative stress in cells that decompose
to form more complex and reactive compounds such as
malondialdehyde (MDA) and 4-hydroxynonenal (4-HNE),
natural by-products of lipid peroxidation. Oxidative modification of lipids can be induced in vitro by a wide array of
pro-oxidant agents and occurs in vivo during aging and in
certain disease conditions. Measuring the end products of
lipid peroxidation is one of the most widely accepted assays
for oxidative damage. These aldehydic secondary products
of lipid peroxidation are generally accepted markers of oxidative stress.
Both MDA and HNE have been shown to be capable of binding to proteins and forming stable adducts, also termed
advanced lipid peroxidation end products. These modifications of proteins by MDA or HNE can cause both structural and functional changes of oxidized proteins.

Protein oxidation is defined as the covalent modification
of a protein induced either directly by reactive oxygen
species (ROS) or indirectly by reaction with secondary byproducts of oxidative stress. Oxidative modification of proteins can be induced in vitro by a wide array of pro-oxidant
agents and occurs in vivo during aging and in certain disease conditions.
There are numerous types of protein oxidative modification. The most common products of protein oxidation in
biological samples are the protein carbonyl derivatives of
Pro, Arg, Lys and Thr. These derivatives are chemically stable
and serve as markers of oxidative stress for most types of
ROS. Many of the current assays involve derivitization of
the carbonyl group with dinitrophenylhydrazine (DNPH),
followed by immunoblotting with an anti-DNP antibody.
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MDA Adduct ELISA standard curve.

The OxiSelect MDA Adduct ELISA Kit is an enzyme immunoassay developed for the rapid detection and quantitation of MDA-protein adducts. The quantity of MDA adduct
in protein samples is determined by comparing its absorbance with that of a known MDA-BSA standard curve. The
kit has a detection limit of 2 pmol/mg MDA adduct. Each
kit provides sufficient reagents to perform up to 96 assays,
including standard curve and unknown protein samples.

www.biocat.com/lipid_peroxidation

HeLa

MDA-231

BSA

Amount of protein carbonyls for cell lysate and BSA standard.
STO (MEF), HeLa and MDA-231 cells were sonicated in 25mM HEPES, pH
7.5, 150 mM NaCl, 10 mM MgCl2, 1 mM EDTA, 2% Glycerol. Cell lysates and
BSA standard were diluted to 10 μg/ml with 1X PBS and coated onto a 96well Protein Binding Plate. The protein carbonyl levels were determined
as described in the assay protocol.

The OxiSelect Protein Carbonyl ELISA Kit is an enzyme immunoassay developed for the rapid detection and quantitation of protein carbonyls in plasma, serum or cell lysates.
The quantity of protein carbonyls in a protein sample is
determined by comparing its absorbance with that of a
known reduced/oxidized BSA standard curve. Each kit provides sufficient reagents to perform up to 96 assays, including standard curve and unknown protein samples.
There is no need for concentrating experimental and clinical samples with low amounts of protein (< 4 mg/mL), the
kit requires as little as 10 μg/ml protein sample.

www.biocat.com/protein_oxidation

Reactive Oxygen Species

Antioxidants

OxiSelect Intracellular ROS Assay Kit

OxiSelect Superoxide Dismutase Activity Assay

• Quantification of various reactive oxygen species
• Detection sensitivity limit of 10 pM
• Quick 1 hour protocol

• Quantification of SOD activity
• Suitable for use with urine, serum, cells or tissues
• SOD standard included

Accumulation of reactive oxygen species (ROS) coupled
with an increase in oxidative stress has been implicated in
the pathogenesis of several disease states. Free radicals and
other reactive species are constantly generated in vivo and
cause oxidative damage to biomolecules.

Reactive oxygen species (ROS), such as superoxide (O2-) and
hydrogen peroxide (H2O2), are constantly produced during
metabolic processes in all living species. Under normal physiological conditions, cellular ROS generation is counterbalanced by the action of antioxidant enzymes and other
redox molecules. However, excessive ROS accumulation will
lead to cellular injury, such as damage to DNA, protein and
lipid membrane. Because of their potential harmful effects,
excessive ROS must be promptly eliminated from the cells
by a variety of anti-oxidant defense mechanisms. Superoxide dismutase (SOD), which catalyzes the dismutation of
the superoxide anion into hydrogen peroxide and molecular oxygen, is one of the most important antioxidative enzymes. SOD enzymes are classified into three groups: cytosolic Cu/Zn-SOD, mitochondrial Mn-SOD and extracellular
Ec-SOD.

DCF assay principle.

The OxiSelect Intracellular ROS Assay Kit (Green Fluorescence) is a cell-based assay for measuring hydroxyl, peroxyl or other reactive oxygen species activity within a cell.
The assay employs the cell-permeable fluorogenic probe
2’, 7’-Dichlorodihydrofluorescin diacetate (DCFH-DA). In
brief, DCFH-DA is diffused into cells and is deacetylated
by cellular esterases to non-fluorescent 2’, 7’-Dichlorodihydrofluorescin (DCFH), which is rapidly oxidized to highly
fluorescent 2’, 7’-Dichlorodihydrofluorescein (DCF) by ROS.
The fluorescence intensity is proportional to the ROS levels
within the cell cytosol. The effect of antioxidant or free radical compounds on DCF-DA can be measured against the
fluorescence of the provided DCF standard. The kit has a
DCF detection sensitivity limit of 10 pM. Each kit provides
sufficient reagents to perform up to 96 assays, including
standard curve and unknown samples.
An In Vitro ROS/RNS Assay for use with plasma, serum, urine,
cell lysates or cell culture supernatants is also available.

SOD assay principle.

The OxiSelect Superoxide Dismutase Activity Assay uses
a xanthine/xanthine oxidase (XOD) system to generate
superoxide anions. The included chromagen produces a
water-soluble formazan dye upon reduction by superoxide
anions. The activity of SOD is determined as the inhibition
of chromagen reduction as in the presence of SOD, the superoxide anion concentrations are reduced, yielding less
colorimetric signal.
The OxiSelect Superoxide Dismutase Activity Assay is a fast
and reliable kit for the measurement of SOD activity from
cell lysate, plasma, serum and tissue homogenates. Each kit
provides sufficient reagents to perform up to 100 assays,
including blanks, SOD standards and unknown protein
samples.

www.biocat.com/sod
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