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Introduction 
The nitroblue tetrazolium (NBT) assay is used to determine the ability of cells to produce 

reactive oxygen species, giving insight into their oxidative metabolism. During this assay, NBT is 

reduced and precipitates, resulting in dark blue granules (formazan). Phorbol myristate acetate 

(PMA) in this assay acts as a stimulant, inducing the reduction of NBT to form formazan. Here, 

we provide a general protocol for the investigation of oxidative metabolism in cells.   

 

Materials 
 Nitrotetrazolium blue chloride (NBT) (GoldBio Catalog # NBT) 

 Phorbol myristate acetate (PMA) 

 RPMI 1640 

 PBS (GoldBio Catalog # P-271) 

 Methanol 

 Molecular biology grade water 

 Safranin O  

 

Preparation of NBT Solution 

 3 mg of NBT 

 10-20 µg/ml of PMA 

 1.5 ml of RPMI 1640 

 

Storage and Handling 
 Store NBT at 4°C and protect from light.  

 This product should be stored immediately upon arrival at 4°C.  

 

Method 
1. Take a sample of about 1.0 x 106 cells total and wash once with PBS in a 5 ml tube. 

 

2. Suspend the pellet in 1 ml of NBT solution and incubate at 37°C for 15 minutes. 

 

https://www.goldbio.com/product/1675/nitrotetrazolium-blue-chloride-nbt
https://www.goldbio.com/product/3927/pbs-phosphate-buffered-saline-tablets'
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3. Wash with 1 ml of cold PBS and spin at 1500 rpm for 5 minutes, repeat this wash 3 

times. 

 

4. Resuspend the final pellet in 200 µl PBS and load 100 µl into a slide well. 

 

5. Spin the slide at 3000 rpm for about 1 minute and allow the slide to dry. 

 

6. Fix slide with methanol for 1 minute, rinse with molecular biology grade water, and  

counterstain with 0.15% Safranin O (prepared with distilled water) for 30 seconds to 1 

minute. 

 

7. Finally, rinse off excess stain and allow slide to dry. 

 

Associated Products  
 Nitrotetrazolium blue chloride (NBT) (GoldBio Catalog # NBT) 

 PBS (GoldBio Catalog # P-271) 

 

References 
Esfandiari, N., Sharma, R. K., Saleh, R. A., Thomas, A. J., and Agarwal, A. (2003). Utility of the 

Nitroblue Tetrazolium Reduction Test for Assessment of Reactive Oxygen Species 

Production by Seminal Leukocytes and Spermatozoa. Journal of Andrology, 24(6), 862-870. 

Doi:10.1002/j.1939-4640.2003.tb03137.x. 

Fattorossi, A., Nisini, R., Moli, S. L., Petrillo, G. D., and Damelio, R. (1990). Flow cytometric 

evaluation of nitro blue tetrazolium (NBT) reduction in human polymorphonuclear 

leukocytes. Cytometry, 11(8), 907-912. Doi:10.1002/cyto.990110809. 

Jayadev, S. (1991). NBT Assay: Bruce Weinberg Protocol. Medical University of South Carolina.  

Levinsky, R. J., Harvey, B. A., Rodeck, C. H., and Soothill, J. F. (1983). Phorbol myristate acetate 

stimulated NBT test: A simple method suitable for antenatal diagnosis of chronic 

granulomatous disease. Clin. Exp. Immunol., 54, 595-598. 

 

 

 

 

https://www.goldbio.com/product/1675/nitrotetrazolium-blue-chloride-nbt
https://www.goldbio.com/product/3927/pbs-phosphate-buffered-saline-tablets

