
HT Superoxide Dismutase Assay Kit

This package insert must be read in its entirety before using this product. 
For research use only. Not for use in diagnostic procedures.

Catalog Number: 7501-500-K

High throughput (HT) assay for the analysis of cell and tissue extracts. 

Suffi  cient reagents for 480 tests and fi ve 96-well plates.
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INTRODUCTION
The production of superoxide radicals, via immune responses and normal metabolism, 
contributes to pathology associated with neurodegenerative diseases, ischemia reperfusion 
injury, atherosclerosis, and aging (1-3).

Superoxide dismutases (SODs) catalyze the dismutation of the superoxide radical (O
2

–) into 
hydrogen peroxide (H

2
O

2
) and elemental oxygen (O

2
), which diff uses into the intermembrane 

space or mitochondrial matrix to act as an important defense against the toxicity of superoxide 
radicals (4).

PRINCIPLE OF ASSAY
In the HT Superoxide Dismutase Assay Kit, superoxide radical (O

2
–) ions, generated from the 

conversion of xanthine to uric acid and H
2
O

2
 by xanthine oxidase (XOD), convert WST-1 to 

WST-1 Formazan. WST-1 Formazan absorbs light at 450 nm. SODs reduce superoxide ion 
concentrations and thereby lower the rate of WST-1 formazan formation (5,6).The extent of 
reduction in the appearance of WST-1 Formazan is a measure of SOD activity present in your 
experimental sample. Superoxide dismutases (SODs) catalyze the dismutation of the 
superoxide radical (O

2
–) into hydrogen peroxide (H

2
O

2
).

The HT Superoxide Dismutase Assay Kit is free of interference by other catalytic activities, and is 
ideal for assaying SOD in mammalian tissue and cell lysates in a 96 well format. Unlike some 
other assay kits for SOD, this system is minimally disturbed by trace metals. Suffi  cient reagents 
are provided for 480 tests. The assay is performed in as little as 6 minutes and relative SOD 
activity of the experimental sample is determined as the percent inhibition of the rate of 
formation of WST-1 Formazan. This assay is also suitable for the assay of isozymes SOD1 
(cytosolic Cu/Zn-SOD), SOD2 (mitochondrial Mn-SOD), and SOD3 (extracellular Cu/Zn-SOD).
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Figure 1: Hydrogen Peroxide by SOD.
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Figure 2: XOD and SOD Antagonism in the Generation of WST-1 Formazan. Xanthine 
Oxidase (XOD) generates superoxide radicals resulting in the reduction of WST-1 by superoxide 
anion to a colored WST-1 Formazan product that absorbs light at 450 nm. SOD scavenges 
superoxide anion thereby reducing the rate of WST-1 Formazan generation.
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PRINCIPLE OF ASSAY CONTINUED
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LIMITATIONS OF THE PROCEDURE
• FOR RESEARCH USE ONLY. NOT FOR USE IN DIAGNOSTIC PROCEDURES.

• Do not mix or substitute reagents with those from other lots or sources.

• Variations in buffers, sample collection, processing, and storage may cause sample value 
differences.

TECHNICAL HINTS
• When mixing or reconstituting solutions, always avoid foaming.

• To avoid cross-contamination, change pipette tips between additions of each standard level, 
between sample additions, and between reagent additions. Also, use separate reservoirs for 
each reagent.

PRECAUTIONS
The acute and chronic effects of overexposure to reagents of this kit are unknown. Safe 
laboratory procedures should be followed, and protective clothing should be worn when 
handling kit reagents.

Wear protective gloves, clothing, eye, and face protection. Wash hands thoroughly after 
handling. Refer to the SDS on our website prior to use.
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MATERIALS PROVIDED & STORAGE CONDITIONS
Do not use past expiration date.

PART PART # AMOUNT PROVIDED STORAGE OF UNOPENED MATERIAL
10X SOD Buffer 7501-500-02 20 mL

Store 2-8 °C.
10X Xanthine Solution 7501-500-04 2 mL

20% Triton® X-100 7501-500-05 1 mL

WST-1 Reagent 7501-500-06 3 mL

SOD Standard 7501-500-01 50 μL
Store at ≤ -20 °C

Xanthine Oxidase (XOD) 7501-500-03 3 mL

96-Well Plates 7512-100-06 5 plates Room Temperature

Equipment:

• Micropipettes

• Pipette and pipette tips

• Microplate reader capable 
of measuring absorbance at 
450 nm every minute for ten 
minutes

• Centrifuge for processing 
samples

Reagents:

• SOD inhibitors or cells/
tissue to be tested

• Phosphate Buffered Saline 
(PBS)

• Distilled water

• Protease inhibitors 
(optional) such as 
Phenylmethylsulfonyl 
Fluoride (PMSF)

• Reagents to determine 
protein concentration

• Ficoll-Paque™ (erythrocyte, 
lymphocyte and monocyte 
preparations) Ethanol and 
Chloroform (erythrocyte 
preparation)

Disposables:

• 0.5 mL and 1.5 mL 
microtubes

• 15 mL conical tubes 
(adherent and suspension 
cell preparation)

• 50 mL conical (tissue 
preparation)

• petri dishes

OTHER MATERIALS REQUIRED
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REAGENT PREPARATION
Prepare all solutions prior to the start of the assay:

1X SOD Buffer - Dilute 10X SOD Buffer 1:10 with distilled water. The 1X SOD Buffer is used to 
prepare 1X Xanthine Solution and dilutions of SOD Standard. The 10X SOD Buffer is used 
directly to prepare 1X Cell Extraction Buffer and Master Mix.

1X Cell Extraction Buffer - Prepare sufficient amount of Cell Extraction Buffer. Preparation for 
10 mL is as follows:

Reaction Component Volume

10X SOD Buffer 1.0 mL

20% Triton X-100 0.2 mL

Distilled water 8.8 mL

200 mM PMSF 10 μL

Master Mix - Prepare sufficient amount of Master Mix (150 μL per well). Preparation for 150 μL 
is as follows:

Reaction Component Volume

10X SOD Buffer 15 μL

WST-1 Reagent 5.0 μL

Xanthine Oxidase 5.0 μL

Distilled water 125 μL

1X Xanthine Solution - Prepare sufficient amount of Xanthine Solution (25 μL per well). 
Preparation for 25 μL is as follows:

Reaction Component Volume

10X Xanthine Solution 2.5 μL

1X SOD Buffer 22.5 μL

SOD Standard - One unit of SOD reduces the rate of WST-1 Formazan formation by 50%. The 
kit contains 50 μL of SOD Standard at a concentration of 50 units/μL. The SOD Standard should 
be diluted appropriately with 1X SOD Buffer just before use.  
Note: Diluted SOD Standard should be used immediately and any remainder discarded. Prepare 
samples before diluting. Store the stock SOD Standard at ≤ -20 °C.
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PREPARATION OF CELL AND TISSUE EXTRACTS
Please note that samples should be kept on ice to maintain enzyme activity.

PROCESSING SAMPLES

Suspension cells:
1. Centrifuge 2-6 x 106 suspension cells at 250 x g for 10 minutes at 2-8 °C. Discard the 

supernatant.

2. Suspend the cell pellet in 1 mL of ice-cold 1X PBS and transfer to a 1.5 mL microtube on ice. 
Centrifuge, discard supernatant, and place on ice.

3. Proceed to Preparation of Cytosolic Extracts.

Adherent cells:
1. Wash 2-6 x 106 adherent cells with 1X PBS. Adherent cells may be harvested by gentle 

trypsinization.

2. Transfer to a 15 mL tube on ice. Centrifuge at 250 x g for 10 minutes at 2-8 °C and discard 
the supernatant.

3. Suspend the cell pellet in 1 mL of ice-cold 1X PBS and transfer to 1.5 mL microtube on ice. 
Centrifuge, discard supernatant, and place on ice.

4. Proceed to Preparation of Cytosolic Extracts.

Erythrocytes  
Note: Mn- and Fe-SODs are inactivated by the recommended chloroform/ethanol extraction, 
however, hemoglobin or albumin can inhibit the generation of WST-1 formazan (7). For 
measurement of Cu/Zn-SOD:

1. Dilute anticoagulated blood with an equal volume of 1X PBS. Layer over Ficoll-Paque or 
similar reagent and centrifuge at 800 x g for 25 minutes at 12 °C in a swinging bucket rotor 
with the brake off.

2. Collect the mononuclear cells (lymphocytes and monocytes) at the interphase and transfer 
to another tube.

3. Remove the remaining liquid from above the red blood cell/leukocyte pellet. Wash the 
pellet with 10 cell volumes of 1X PBS.

4. Determine the packed cell volume and add 10 cell volumes of cold distilled water. Mix 
well and incubate on ice for 10-15 minutes to lyse the red blood cells. Lysis occurs when 
the opaque solution changes to a brilliant clear red solution, indicating the release of 
hemoglobin.

5. Precipitate the hemoglobin by adding 0.25 volumes of ethanol and 0.15 volumes of 
chloroform. Shake for 1 minute and centrifuge at 10,000 x g for 10 minutes at 2-8 °C.

6. Recover the clear top layer and, using 6-8 kDa cut-off tubing, dialyze overnight at 2-8 °C 
against 1X PBS or 50 mM Potassium Phosphate, pH 7.8.

7. Centrifuge the dialyzed erythrocyte extract to remove any precipitate that formed during 
the dialysis and place on ice.

8. Proceed Preparation of Cytosolic Extracts.
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PREPARATION OF CELL AND TISSUE EXTRACTS CONTINUED

Lymphocytes and Monocytes:

1. Dilute anticoagulated blood with an equal volume of 1X PBS. Layer over Ficoll-Paque or 
equivalent reagent and centrifuge at 800 x g for 25 minutes at 12 °C in a swinging bucket 
rotor with the brake off.

2. Collect the mononuclear cells (lymphocytes and monocytes) at the interphase and transfer 
to another tube.

3. Dilute the peripheral blood mononuclear cells with 5 volumes of 1X PBS and centrifuge at  
400 x g for 10 minutes at 2-8 °C. Discard the supernatant

4. Suspend the cell pellet in 1 mL of ice-cold 1X PBS and transfer to a pre-chilled 1.5 mL 
microtube. Centrifuge, discard supernatant, and place on ice.

5. Proceed to Preparation of Cytosolic Extracts.

Tissue:

1. Remove tissue and place in cold 1X PBS in a 50 mL conical tube. Repeatedly wash the tissue 
with 1X PBS to remove blood clots and other debris.

2. Transfer the tissue to a petri dish on ice and mince the tissue to small pieces with surgical 
scissors.

3. Transfer the tissue pieces to a clean stainless-steel sieve. Place the sieve with the tissue 
pieces in a petri dish which contains about 20 mL of cold 1X PBS.

4. Create a single cell suspension of the tissue as follows: Using a pestle or a round bottom 
tube, grind the tissue pieces thoroughly until the bulk of the tissue passes through the 
sieve.

5. Transfer the 1X PBS containing the single cell suspension to a 50 mL conical tube. Fill with 
cold 1X PBS and mix by inverting the tube several times. Let the tube stand on ice for  
1 minute to allow large aggregates of tissue to settle out of solution.

6. Carefully transfer the supernatant containing the single cell suspension to a clean  
50 mL conical tube. Centrifuge at 400 x g for 10 minutes at 2-8 °C. Discard the supernatant. 
Suspend the cell pellet in 1.0 mL of ice-cold 1X PBS and transfer to a pre-chilled 1.5 mL 
microtube on ice. Centrifuge, discard the supernatant, and place on ice.

7. Proceed to Preparation of Cytosolic Extracts.
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PREPARATION OF CELL AND TISSUE EXTRACTS CONTINUED

PREPARATION OF CYTOSOLIC EXTRACTS

1. Measure the approximate volume of the cell pellets prepared previously (except for 
erythrocytes) and suspend the cells in 5-10 volumes of cold 1X Cell Extraction Buffer. 
Incubate the cell suspensions on ice for 30 minutes, periodically vortexing the sample.

2. Microcentrifuge the disrupted cell suspension at 10,000 x g for 10 minutes at 2-8 °C to 
remove insoluble material. Recover the supernatant to a fresh tube pre-chilled on ice. 
Occasionally, the pellet may float and can easily be removed with a pipet tip.

3. Determine the protein concentration of the cleared cell lysate.

4. If not assaying for SOD immediately, snap-freeze the cleared cell extract into 100 μL 
aliquots by immersing in liquid nitrogen. Store at ≤ -70 °C. Avoid repeated freezing and 
thawing of the extract.

DIFFERENTIATION BETWEEN Mn-, Fe- and Cu/Zn-SOD ACTIVITY

1. Mn- and Fe-SODs can be inactivated by adding 400 μL or 800 μL of ice-cold  
chloroform/ethanol (37.5/62.5 (v/v)) to 250 μL of erythrocyte lysate or 500 μL of cell/tissue 
lysate, respectively. Shake the sample for 30 seconds and then centrifuge at 2,500 x g for  
10 minutes. Assay the upper aqueous phase for Cu/Zn-SOD immediately or freeze in 
aliquots at ≤ -70 °C. 
Note: The addition of cyanide ion to a final concentration of 2 mM inhibits more than 90% of 
SOD1 activity. SOD2 is unaffected by cyanide.

2. SOD3 (extracellular Cu/Zn-SOD) is isolated from the extracellular matrix of tissue. SOD3 has 
been found in serum and in cerebrospinal, ascitic, and synovial fluids. Ensure that all cells 
are removed from the extracellular fluid by centrifuging at 250 x g for 10 minutes at 2-8 °C. 
Assay the supernatant for SOD3 activity.
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ASSAY PROTOCOL
SOD STANDARD CURVE

Note: The SOD standard curve is used as a positive control to verify that the assay is working. It 
should not be used to calculate the units of SOD in your experimental sample.

1. In 0.5 mL or 1.5 mL microtubes, prepare serial dilutions of the SOD Standard with 1X 
SOD Buffer. Each level of SOD is performed in triplicate and requires 25 μL/well. It is 
recommended that you make at least 100 μL of each SOD serial dilution at the following 
concentrations: 10 units/25 μL, 5 units/25 μL, 2 units/25 μL, 1 unit/25 μL,  
0.5 units/25 μL, 0.2 units/25 μL, and 0.1 units/25 μL. Add 25 μL of the serial dilutions of the 
SOD standard to each of triplicate wells. A plate layout is provided to record standards and 
samples assayed.

2. Also prepare activity controls (triplicate wells without SOD). These wells provide the 100% 
activity reference point. Distribute 25 μL of 1X SOD Buffer into wells. A plate layout is 
provided to record standards and samples assayed.

BIOLOGICAL EXTRACTS

1. Make serial dilutions of your cell or tissue extracts with 1X SOD Buffer between  
0.5 μg/25 μL to 50 μg/25 μL protein.

2. Add 25 μL of the extract dilutions to triplicate wells of the 96-well plate. A plate layout is 
provided to record standards and samples assayed.

3. Add 150 μL of Master Mix to all the wells.

4. The volume in each well is 175 μL:

Reaction Component Volume

Diluted cell/tissue extracts, SOD standards or 1X SOD Buffer 25 μL

Master Mix 150 μL

Total volume 175 μL

INITIATION OF REACTIONS 
Note: Ensure that the plate reader is ready prior to addition of the 1X Xanthine Solution.

1. Initiate the reactions by adding 25 μL of 1X Xanthine Solution to all the wells using a 
multichannel pipettor.

2. Immediately transfer the plate to a plate reader and take absorbance readings at 450 nm 
every minute for 10 minutes at room temperature. 
Note: Time is critical in this assay because rates are to be measured.
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DATA INTERPRETATION
Determine rate of change in absorbance at 450 nm.

1. Take the average of your triplicate absorbance readings for both the SOD standards and 
your cell/tissue extracts. Plot these absorbance values at 450 nm on the Y-axis versus time 
in minutes on the X-axis. Take the slope of each curve (change in absorbance at 450 nm per 
minute).

Figure 3: Change in absorbance at 450 nm with time for a SOD standard dilution series. Linear 
regression analysis of the reaction rates during the first 10 minutes of incubation.

Determine % inhibition of the rate of change in absorbance at 450 nm

1. The slope obtained in the absence of SOD (the 1X SOD Buffer only control) should be 
maximal and is taken as the 100% value. All other slopes generated with SOD standards or 
cell tissue extracts are compared to it. The % inhibition of the rate of increase in absorbance 
at 450 nm is calculated as follows:

% Inhibition = (Slope of 1X SOD Buffer Control – Slope of Sample) x 100 
Slope of 1X SOD Buffer Control
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Calculation of SOD Activity in the standard and cell/tissue extracts. 

Determine the amount of standard or cell extract protein that causes 50% inhibition.

Example calculation using data from figure 5.
Amount of extract causing 50% inhibition = Log 0.805

Antilog 0.805 = 6.38 μg

SOD specific activity = 1 U/6.38 μg

= 0.157 U/μg

Protein concentration of Jurkat cell extract = 5.72 μg/μL

SOD concentration in extract = 0.157 U/μg x 5.72 μg/μL

= 0.898 U/μL

DATA INTERPRETATION CONTINUED
Plot % inhibition versus Log Units/well SOD Standard

In a similar manner, plot % inhibition of your cell extract versus the Log [μg/well cell extract]. 
From the curve, determine the amount of protein in the cell extract which causes a 50% 
inhibition of the rate of increase in absorbance at 450 nm. 
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TROUBLESHOOTING

PROBLEM CAUSE SOLUTION
No color in wells with 1X SOD Buffer 
alone

Failure to add XOD or WST-1 Reagents 
to the Master Mix

Add XOD or WST-1 Reagents to the 
Master Mix

No color in wells with SOD alone SOD concentration too high Add greater dilutions of SOD to each 
well when making the standard curve

No inhibition of WST-1 formazan 
formation in wells containing cell or 
tissue extracts 

SOD activity in cells and tissues very 
low

Extend reaction to 20 minutes

Reduce the amount of distilled water 
in the Master Mix. Add 100 μL of this 
Master Mix and 50 μL of the extract to 
each well 
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PLATE LAYOUT
Use this plate layout to record standards and samples assayed.
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