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Product Information

Storage upon receipt:
 • 2–6ºC
 • Do not freeze
 • Desiccate
 • Protect from light

Ex/Em: 
 Carboxy-H2DCFDA 495/529 nm
 Hoechst 33342 350/461 nm

Note:  Carboxy-H2DCFDA is air sensitive; activity of 
this reagent (in powder form) is best preserved by 
storage at 2–6°C with minimum exposure to air.

Quick Facts
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Introduction
The Image-iT™ LIVE Green Reactive Oxygen Species 

(ROS) Detection Kit provides the key reagents necessary for the 
detection of ROS in live cells. The assay is based on 5-(and-6)-
carboxy-2′,7′-dichlorodihydrofluorescein diacetate (carboxy-
H

2
DCFDA), a reliable fluorogenic marker for ROS in live cells 1,2 

(see Figure 1 for the mechanism of this reaction). In addition 
to carboxy-H

2
DCFDA, the kit provides the common inducer of 

ROS production tert-butyl hydroperoxide (TBHP), as a positive 

control,3–6 and the blue-fluorescent, cell-permeant nucleic acid 
stain Hoechst 33342. Using this combination of dyes according 
to the optimized protocol provided here, oxidatively stressed 
and nonstressed cells are reliably distinguished by fluorescence 
microscopy. 

Generation of ROS is inevitable for aerobic organisms, and, in 
healthy cells, occurs at a controlled rate. Under conditions of oxi-
dative stress, ROS production is dramatically increased, resulting 
in subsequent alteration of membrane lipids, proteins, and nucleic 
acids. Oxidative damage of these biomolecules is associated with 
a variety of pathological events including atherosclerosis, carci-
nogenesis, ischemic reperfusion injury, neurodegenerative disor-
ders 7,8 and with aging.9,10

Materials

Contents

• Component A:  5-(and-6)-carboxy-2′,7′-dichlorodihydro-
fluorescein diacetate (carboxy-H

2
DCFDA), 5 vials each 

containing 275 μg
• Component B:  Hoechst 33342, 400 μL of a 1 mM solution
• Component C:  tert-butyl hydroperoxide (TBHP) solution, 

50 μL of a 7.78 M solution
• Component D:  Dimethylsulfoxide (DMSO), 500 μL

Storage and Handling
Upon receipt, store the kit at 2–6˚C, desiccated, protected 

from light. It is important that the TBHP solution (Component C) 
not be frozen. The carboxy-H

2
DCFDA (Component A) is pack-

aged with an oxygen scavenging pouch, which will extend the 

Image-iT ™ LIVE Green Reactive Oxygen Species Detection Kit (I36007)

Figure 1. The nonfluorescent 5-(and-6)-carboxy-2′,7′-dichlorodihydrofluorescein diacetate (carboxy-H2DCFDA) permeates live cells and is deacetylated by nonspecific intracellular 
esterases. In the presence of nonspecific ROS (produced throughout the cell, particularly during oxidative stress) the reduced fluorescein compound is oxidized and emits bright green 
fluorescence.
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shelf life of the product. After removing vials for use, quickly re-
turn the unused vials to the pouch and seal the pouch to preserve 
the activity of the reagent. Solutions of carboxy-H

2
DCFDA in 

DMSO can be divided into aliquots and stored at ≤–20˚C.

Spectral Characteristics
The oxidation product of carboxy-H

2
DCFDA has excitation/ 

emission maxima of approximately 495/529 nm and can be ob-
served using standard fluorescein filter sets. Employing neutral 
density filters and limiting the exposure of the stained sample 
to light are effective in minimizing background of carboxy-
H

2
DCFDA. Hoechst 33342 has excitation/emission maxima of 

approximately 350/461 nm and can be observed using filter sets 
appropriate for DAPI. 

Materials Recommended but Not Provided
While this kit is suitable for use with most live-cell buffer-

ing systems, we recommend Hankʼs balanced salt solution with 
calcium and magnesium (HBSS/Ca/Mg, available from Gibco 
(14025-092)) for optimal results.

Experimental Protocols
The protocol was developed using live bovine pulmonary 

artery endothelial cells (BPAEC) and MRC5 human lung fibro-
blasts adhering to coverslips, but is amenable for use with other 
cell types. An additional protocol is provided for the use of TBHP 
as a positive control for the induction of ROS, which, if desired, 
must be performed before labeling with carboxy-H

2
DCFDA.

Labeling with Carboxy-H2DCFDA

1.1 Prepare a 10 mM carboxy-H2DCFDA stock solution. 
Add 50 μL of DMSO (Component D) to one vial of carboxy-
H

2
DCFDA (Component A, 275 μg) to make a 10 mM stock solu-

tion. Vortex the vial until the powder is completely dissolved.

1.2 Prepare 25 μM carboxy-H2DCFDA working solution. Add 
5.0 μL of the 10 mM carboxy-H

2
DCFDA stock solution (prepared 

in step 1.1) to 2.0 mL of warm HBSS/Ca/Mg or other suitable 
buffer.

1.3 Wash cells. Gently wash cells once with warm HBSS/Ca/Mg 
or other suitable buffer.

1.4 Label cells. Apply a sufficient amount of the 25 μM car-
boxy-H

2
DCFDA working solution (prepared in step 1.2) to cover 

the cells adhering to the coverslip(s). Incubate for 30 minutes at 
37°C, protected from light.

1.5 (Optional) Counterstain with Hoechst 33342. Hoechst 
33342 should be added at a final concentration of 1.0 μM to 
the carboxy-H

2
DCFDA staining solution during the last 5 min-

utes of the incubation in step 1.4. The Hoechst 33342 stain 
(Component B) is supplied as a 1.0 mM solution, so for every 
1.0 mL of carboxy-H

2
DCFDA working solution used in step 1.4, 

add 1.0 μL of Hoechst 333342 stain.

1.6 Wash cells. Gently wash the coverslips three times in warm 
HBSS/Ca/Mg or other suitable buffer.

1.7 Mount in warm buffer and image immediately. Best results 
are obtained when imaging takes place immediately after washing 
and mounting the sample. Molecular Probes recommends the use 
of neutral density filters to circumvent limitations traditionally 
observed with reduced fluorescein dyes, which are susceptible 
to photooxidation as well as photobleaching. If the cells were 
labeled with Hoechst, we recommend using a Hoechst (or DAPI) 
filter set and neutral density filter(s) to assist with locating the 
cells on the coverslip, followed by a fluorescein filter set for im-
aging. This strategy minimizes photobleaching of fluorescein due 
to prolonged exposure to blue wavelengths of light.

Induction of Cellular ROS Production with TBHP 

2.1 Prepare a 100 mM stock solution of TBHP. Add 1.0 μL 
of TBHP (Component C, 7.78 M) to 77 μL of high-purity water 
to make a 100 mM stock solution. Slow pipetting of the viscous 
TBHP solution is recommended.

2.2 Make 100 μM working solution of TBHP. Dilute the 
100 mM TBHP stock (prepared in step 2.1) 1:1000 in appropriate 
complete growth media to produce a 100 μM working solution. 
For example, to make 1.0 mL of 100 μM TBHP working solution, 
add 1.0 μL 100 mM TBHP to 1.0 mL of complete media.

2.3 Induce ROS production in cells. Apply a sufficient amount 
of the 100 μM TBHP working solution (prepared in step 2.2) to 
the cells adhering to the coverslip(s). Incubate the coverslip(s) 
at 37˚C and 5% CO

2
. During development of the product using 

BPAE and MRC5 cells, a 60–90 minute incubation period was 
required. Appropriate incubation periods for ROS production in 
other cell lines should be determined empirically. After TBHP 
induction, label the cells with carboxy-H

2
DCFDA starting with 

step 1.1, above.

2.4 Wash cells. Gently wash the coverslips twice in warm HBSS/
Ca/Mg or other suitable buffer. After washing, label the cells with 
carboxy-H

2
DCFDA starting with step 1.1, above.
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Prod uct List  Current pric es may be ob tained from our Web site or from our Customer Service Department.

Cat # Product Name Unit Size
I36007 Image-iT™ LIVE Green Reactive Oxygen Species Detection Kit *for microscopy* .......................................................................................... 1 kit
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Contact Information

Further information on Molecular Probes products, including product bibliographies, is available from your local distributor or directly from Molecular Probes. Customers in 
Europe, Africa and the Middle East should contact our office in Paisley, United Kingdom. All others should contact our Technical As sis tance Department in Eugene, Oregon.

Please visit our Web site — www.probes.com — for the most up-to-date information.

Molecular Probes, Inc.
29851 Willow Creek Road, Eugene, OR 97402
Phone: (541) 465-8300 • Fax: (541) 335-0504

Customer Service: 6:00 am to 4:30 pm (Pacific Time)
Phone: (541) 335-0338 • Fax: (541) 335-0305 • order@probes.com

Toll-Free Ordering for USA and Canada:
Order Phone: (800) 438-2209 • Order Fax: (800) 438-0228

Technical Assistance: 8:00 am to 4:00 pm (Pacific Time)
Phone: (541) 335-0353 • Toll-Free (800) 438-2209 
Fax:  (541) 335-0238 • tech@probes.com

Invitrogen European Headquarters
Invitrogen, Ltd.
3 Fountain Drive
Inchinnan Business Park
Paisley PA4 9RF, UK
Phone: +44 (0) 141 814 6100 • Fax: +44 (0) 141 814 6260
Email: euroinfo@invitrogen.com
Technical Services: eurotech@invitrogen.com

Molecular Probes products are high-quality reagents and materials intended for research pur pos es only. These products must be used by, or directl y under the 
super vision of, a tech nically qual i fied individual experienced in handling potentially hazardous chemicals. Please read the Material Safety Data Sheet pro vid ed for 
each prod uct; other regulatory considerations may apply.

Several Molecular Probes products and product applications are covered by U.S. and foreign patents and patents pending. Our prod ucts are not available for resale or 
oth er commercial uses without a specifi c agreement from Molecular Probes, Inc. We welcome inquiries about licensing the use of our dyes, trade marks or technolo-
gies. Please submit inquiries by e-mail to busdev@probes.com. All names con tain ing the des ig na tion ® are reg is tered with the U.S. Patent and Trade mark Offi ce.
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