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Introduction 
 
Eosinophil peroxidase (EPO) is the most abundant enzyme found in eosinophils. It is the major cytotoxic 
agent released by activated eosinophils and uses hydrogen peroxide to generate reactive oxidants from 
halides and pseudo halide thiocyanate [1,2]. Eosinophils peroxidase has been shown to have 
antimycobacterial activity [3], however it is also implicated in tissue damage that occurs in asthma and 
other diseases [4,5].  Currently, the function of eosinophil involvement in the immune response is being 
redefined. Once considered a cell involved in host protection of parasitic infection, eosinophils multiple 
functions as leukocytes involved in the initiation and propagation of diverse inflammatory responses is 
being investigated. Eosinophils are further involved as modulators of innate and adaptive immunity [6]. 
 
 
*Note: We do not recommend using this kit for eosinophil tissue infiltration experiments unless eosinophils are specifically 
isolated from tissue digests. This assay is subject to interference by myeloperoxidase (neutrophil) contamination in lysates from 
tissue infilteration experiments. See technical note 2. 
Applications: 

- Readings: Fluorescence or absorbance 
- Can monitor multiple time points to follow kinetics. 
- One step no wash assay. 
- Adaptable for High Throughput format. 
- Detection of degranulation from isolated eosinophils. 
- Sensitive 

 
 
I.  Assay Principle: 
 
The Fluoro EPO detection kit utilizes a non-fluorescent Detection reagent, which is oxidized in the 
presence of hydrogen peroxide and EPO to produce its fluorescent analog (7-13) 
Reaction:  
 
H2O2 + Detection reagent (non-fluorescent)+ EPO     fluorescent analog.  

Excitation 530-571nm 
     Emission  590-600nm 

II. Storage: 
 
1. Short term (several weeks): 4-8oC and away from light.  
2. Long term: see individual components. 
3. Once a vial of the Detection reagent is opened, it should be used promptly since it is subject to 

oxidation by air.  
 

III. Warnings and Precautions: 
 
1. We do not recommend using this kit for eosinophil tissue infiltration experiments (unless 

eosinophils can be isolated from tissue digests) as myeloperoxidase (neutrophil) contamination 
will interfere with EPO measurement.  

2. For Research use only. Not for use in diagnostic procedures. 
3. Practice safe laboratory procedures by wearing protective clothing and eyewear. 
4. The fluorescent product of the detection reagent is not stable in the presence of thiols (DTT or 2-

mercaptoethanol). Keep these reactants below 10 M. If you are using y      
reaction between pH 7.0-8.0 (optimal pH 7.4). 
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5. NADH and glutathione (reduced form: GSH) may interfere with the assay. 
See Technical note #1. 
 
 

IV.  Part # 5016. Kit contents (for 100 assays):          
 

1. Part # 3002. 10 X Assay Buffer: 60 mL 
2. Part # 4016. Detection reagent: one dried vial for 100 assays. 
3. Part # 3012. Hydrogen Peroxide: 1000µL of a stabilized 3% solution. 
4. Part#  6016. Eosinophil peroxidase: 100 L 1 vial at 10 units/mL. 
 
Materials required but not supplied: 
 
1. Dimethyl sulfoxide (DMSO) 
2. Ethanol 
3. Black 96-well plates (clear bottom optional for bottom reading instruments). 
4. Fluorescence plate reader 
5. Deionized water 
6. HTA-Br: hexadecyltrimethylammonium (Sigma Cat# H9151). 
 

V. Preparation of reagent working solutions: 
 
1. Part # 3002. 10 X Assay Buffer. Make a 1X working solution of the Assay Buffer. For example 

dilute 5mL of 10 X Assay Buffer in 45mL of deionized water. The 1 X Assay Buffer should be 
stored at 2-80C for up to 6 months. 

 
2. Part # 3012. Hydrogen Peroxide. Make a 20mM H2O2: To 977.3µL of 1 X Assay Buffer, add 22.7µL 

of the 3% H2O2 (0.88M). Once diluted, the H2O2 should be used promptly as it degrades rapidly. 
Make enough H2O2 for one days work and discard remaining solution after use. 

 
3. Part # 4016. Detection reagent. Make a 10mM stock solution of the Detection Reagent: Dissolve 

the contents of the vial in 60µL of DMSO. Once opened, it should be used promptly and any 
remaining reagent should be aliquoted and refrozen at -70oC. Avoid repeated freeze thaw cycle. 

 
4.  Part#  6016. Eosinophil peroxidase . The enzyme is at a stock concentration of 10U/mL. EPO 

enzyme can be diluted in 1 X Assay Buffer to construct a standard curve (see below). The stock 
enzyme should be aliquot into single use vials and frozen at -70oC. 
Note: The Donors are of US origin and have been tested and found to be NEGATIVE for HbsAg, HCV, HIV-1 & 2, Syphilis 
and HIV-1 Antigen by currently approved FDA methods. We certify this to be true to the best of our knowledge. 
However, because no test method can offer complete assurance that HIV, HBsAg, HCV, Syphilis or other infectious 
agents are absent, this material should be handled at the Bio-safety Level 2 as recommended for any potentially 
infectious human serum or blood specimen in the CDC/NIH manual "Biosafety in microbiological and Biomedical 
Laboratories", 1999. 
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 VI. Cell Preparation. 
  Note:   

 
1. Collect blood in heparin tubes and isolate eosinophils using standard techniques like density 

centrifugation or negative magnetic bead separation. 
  

2. After eosinophil isolation, wash them in 1X Assay Buffer or media of your choice.  
Avoid high serum concentrations (above 2%) and phenol red in the media. Suspend cells to a 
concentration of 1-2 x 106 cells/mL. This concentration should be determined empirically. Cells 
are ready for the assay.  

 
 
 
VII. Assay Protocol:  
 
 

Summary of the Assay 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

1. Plate cells in a suitable 
tissue culture dish. 

2. Stimulate cells and culture 
for 3-5 hours in a 370C C02 
incubator 

3. After stimulation remove 
cell free supernatant. 
Supernatant is ready for 
assay or can be frozen at -
700C for later use. 

4. Transfer cell free 
supernatant into appropriate 
96 well plate. Add reaction 
cocktail and incubate. 
Sample size: 50µL 

5. Measure fluorescence or 
absorbance 
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      Assay Protocol Details 
 
1. Plate cells into a suitable tissue culture dish (24 well plate) and stimulate them with your desired 

experimental protocol for 3-5 hours. The cells should be incubated in a 370C CO2 incubator.  
Note: We recommend each investigator optimize the incubation time point for their particular experimental 
conditions. 

           Controls needed:   
A. Negative control should also be plated at this time point (no stimulant). This will 

measure spontaneous release of EPO.  
B. Optional Control: Total peroxidase release. Plate cells at this time point to measure total 

peroxidase activity. After your incubation time point, these cells will be lysed to release 
total peroxidase activity. 

2. After the 3-5 hour incubation time point the supernatant is ready to assay for EPO activity. 
Optional: If total peroxidase release control has been included the cells must be lysed at this time 
point. Add HTA-Br to a final concentration of 0.02%. HTA-Br should be added at a high 
concentration to minimize volume changes relative to the other experimental samples. For 
example prepare a 2% solution of HTA-Br. This 2% solution will require a 1:100 dilution to make a 
final concentration of 0.02% in the total peroxidase release control (for example to a 1mL volume 
10 L of the 2% HTA-Br is added to make a final concentration of 0.02%). Add the HTA-Br and 
gently mix the sample and incubate at room temperature for several minutes to ensure complete 
lysis.   

3. Next the supernatants should be centrifuged to remove cells. Supernatants are ready for the 
assay (store on ice and proceed to step 4) or they can be frozen at –700C for later use.  

4. Next prepare 5.5mL reaction cocktail (for 100 tests) as follows: 
55 µL of Detection Reagent (50 µM final) 
5.5µL of 20mM Hydrogen peroxide 
5.440mL of 1 X Assay Buffer 
Note: Keep it protected from direct light. Any unused reaction cocktail can be frozen for several days and reused. To 
make a smaller volume of reaction cocktail reduce components of reaction cocktail keeping the same ratios. 

5. Optional: If you want to quantitate EPO activity: Prepare a standard curve of EPO by serially 
diluting it in 1 X Assay Buffer. The units/mL activity of stock EPO: refer to Part# 6016 above in 
step: V. Preparation of reagent working solutions. 
Note: If you have used media, other than 1X Assay Buffer, to re-suspend the cells (in step VI. 
Cell Preparation.) use this same media to construct your standard curve. 
The standard curve below represents the linear range of the assay. Construct the standard curve 
in 1 X Assay Buffer. 
 

EPO Standard 
62.50 milli Units/mL 
31.25 milli Units/mL 
15.62 milli Units/mL 
7.81 milli Units/mL 
3.90 milli Units/mL 
1.95 milli Units/mL 

0.976 milli Units/mL 
0 Units/mL 

 
6. To measure EPO activity: For fluorescence mode use 96 well black plates. Clear 96 well plates 

should be used to measure EPO activity when measuring in the absorbance mode. 
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7. Into separate individual wells of the appropriate 96 well plate, pipette (in triplicates) 50 L of EPO 
standard curve and/or 50 L of stimulated cell          
any controls you have set up.  
Note: We recommend titrating out the supernatant using 1 X Assay Buffer so that their concentration falls within the 
linear range of the assay.  

 
 
 
 1 2 3 4 5 6 7 8 9 10 11 12 
A Std Std Std - Ctr - Ctr - Ctr Samp Samp Samp Samp Samp Samp 
B Std Std Std TR TR TR Samp Samp Samp Samp Samp Samp 
C Std Std Std Samp Samp Samp Samp Samp Samp Samp Samp Samp 
D Std Std Std Samp Samp Samp Samp Samp Samp Samp Samp Samp 
E Std Std Std Samp Samp Samp Samp Samp Samp Samp Samp Samp 
F Std Std Std Samp Samp Samp Samp Samp Samp Samp Samp Samp 
G Std Std Std Samp Samp Samp Samp Samp Samp Samp Samp Samp 
H Std Std Std Samp Samp Samp Samp Samp Samp Samp Samp Samp 
 
Figure1. Assay Set up: This figure is for demonstration purposes only; each investigator should determine their assay set 
up according to their experimental protocol. Std= EPO standard, -Ctr= Negative control, TR= Total peroxidase release 
control and Samp= experimental stimulated cell free supernatant. 

 
 

8. Next add 50uL of reaction cocktail to all the wells and incubate a further 30-60 minutes at room 
temperature in the dark. 

9. Measure the fluorescence at excitation: 530-570nm and emission at 590-600nm in a fluorescent 
plate reader or measure absorbance at: 570nm. 

 
 

 
 

  
 
Figure2. Eosinophil peroxidase was titrated in 1 X Assay Buffer and 50uL of each point was added in triplicate to 96 black wells. 50uL 
of reaction cocktail was added and the reaction was incubated in the dark at room temperature for 30 minutes. Fluorescence was 
read at 530nm excitation and emission detected at 590nm.  

milli units/mL RFU 

62.50 8461 
31.25 5547 
15.62 2470 
7.81 1115 
3.90 536 
1.95 261 

0.976 122 
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VIII. Technical Notes: 
 
 

1. At NADH levels above 10 M, detection reagent oxidat      reaction 
between NADH and HRP. This could result in aberrant readings. To minimize this interference it is 
recommended to add superoxide dismutase (SOD) at 40U/mL to the reaction 14. At glutathione 
(reduced form GSH) above 300 M, detection reagent (ADHP) oxidation results from side chain 
reaction between GSH and HRP. This could result in aberrant readings. To minimize this 
interference it is recommended to add superoxide dismutase (SOD) at 40U/mL to the  reaction 14. 

2. Eosinophils can be purified via density centrifugation or through negative selection by 
immunomagnetic beads. 
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