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The polyamine metabolic pathway has been identified as a target of interest in the prevention and/or 
suppression of carcinogenesis (antineoplastic therapy).  Spermidine and spermine synthase are 
responsible for the transfer of aminopropyl groups to convert putrescine to spermidine and spermidine 
to spermine respectively.  Spermine/spermidine acetyltransferase (SSAT) catalyzes acetyl group 
transfer from acetyl CoA to form spermine or spermidine N1-acetyl-derivatives.  Spermine and 
spermidine (as well as their acetylated derivatives) can be oxidized by polyamine oxidase (PAO) to 
produce spermidine and putrescine.  The additional products of the oxidase reaction are hydrogen 
peroxide (H2O2) and 3-acetamidopropanol (Figure 1), both of which have been shown to be cytotoxic.  

Introduction 

 
Spermine + O2 + H2O ⇌ Spermidine + 3-acetamidopropanol + H2O2 

 
Spermidine + O2 + H2O ⇌ Putrescine + 3-acetamidopropanol + H2O2 

 
Figure 1. Two chemical reactions catalyzed by PAO. 

 
The suggested role of PAO in antineoplastic therapy is emphasized by the discovery that PAO is 
strongly induced by anti-tumor analogues of polyamines, which suggests that PAO activity may be 
responsible for cell death via the generation of hydrogen peroxide.  Furthermore, polyamine oxidation 
has been found to be an important step in the detoxification of one of the anti-tumor polyamine 
analogues, and cancer cells that have very little or no detectable levels of polyamine oxidation capacity 
are more sensitive to the cytotoxic effects of analogue treatment. 
 
The OxiSelect™ Polyamine Oxidase Assay Kit (Fluorometric) is a simple and sensitive quantitative 
fluorometric assay for measuring PAO activity in biological samples.  Each kit provides sufficient 
reagents to perform up to 100 assays, including standard curve and unknown samples. 
  
 

Cell Biolabs’ OxiSelect™ Polyamine Oxidase  Assay Kit (Fluorometric) measures PAO activity within 
biological samples.  PAO reacts with its substrate and generates hydrogen peroxide (Figure 1).  In the 
presence of HRP, the Fluorometric Probe reacts with the H2O2 to produce highly fluorescent resorufin.  
The resorufin product can be easily read by a fluorescence microplate reader with an excitation of 530-
560 nm and an emission of 590 nm.  Fluorescence values are proportional to the PAO levels within the 
samples.  Unknown samples are compared to a known concentration of hydrogen peroxide standard 
curve.  MDL-72527, a specific inhibitor of PAO in both plants and animals, is included in the kit to 
determine signal specificity. 

Assay Principle 

 

1. STA-320: OxiSelect™ Oxidative DNA Damage ELISA Kit (8-OHdG Quantitation) 

Related Products 

2. STA-341: OxiSelect™ Catalase Activity Assay Kit 

3. STA-342: OxiSelect™ Intracellular ROS Assay Kit (Green Fluorescence) 

4. STA-344: OxiSelect™ Hydrogen Peroxide/Peroxidase Assay Kit (Fluorometric) 
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5. STA-347: OxiSelect™ In Vitro ROS/RNS Assay Kit (Green Fluorescence) 

6. STA-600: Phosphatidylcholine Assay Kit 

7. STA-601: Sphingomyelin Assay Kit 

8. STA-602: Acetylcholine Assay Kit (Fluorometric) 

9. STA-844: OxiSelect™ Hydrogen Peroxide/Peroxidase Assay Kit (Colorimetric) 

10. XPX-5006: OxiSelect™ Monoamine Oxidase Assay Kit (Colorimetric) 

11. XPX-5000: OxiSelect™ Monoamine Oxidase Assay Kit (Fluorometric) 
 

1. 
Kit Components 

Fluorometric Probe

2. 
 (Part No. 50131C): One 50 μL amber tube. 

HRP

3. 
 (Part No. 234402): One 100 μL tube of 100 U/mL solution in glycerol. 

Hydrogen Peroxide

4. 
 (Part No. 234102): One 100 μL amber tube of an 8.82 M solution. 

Spermine

5. 
 (Part No. 51071C): One 100 μL amber tube of 25 mM solution (PAO substrate). 

PAO Inhibitor

6. 
 (Part No. 51072C): One 50 μL amber tube of 100 mM MDL-72527 solution. 

10X Assay Buffer
 

 (Part No. 51073C): One 25 mL bottle. 

1. Distilled or deionized water 

Materials Not Supplied 

2. 100 mM Glycine pH 8 for sample dilutions 

3. 10 μL to 1000 μL adjustable single channel micropipettes with disposable tips 

4. 50 μL to 300 μL adjustable multichannel micropipette with disposable tips 

5. Multichannel micropipette reservoir  

6. 96 well clear bottom black plate. 
7. Fluorescence microplate reader capable of reading excitation in the 530-570 nm range and 

emission in the 590-600 nm range 

8. Reagents and equipment necessary for sample preparation: cell/tissue sonicator or dounce 
homogenizer. 

9. BCA or Bradford assay for total protein determination. 
 

Upon receipt, store the Hydrogen Peroxide at 4ºC. Store all other components at -20ºC. Avoid multiple 
freeze/thaw cycles by aliquoting the Fluorometric Probe, HRP, Spermine, and PAO Inhibitor as 
necessary. The Fluorometric Probe is light sensitive and must be protected accordingly.  

Storage 
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Note: All reagents must be brought to room temperature prior to use. 
Preparation of Reagents 

• 1X Assay Buffer: Dilute the stock 10X Assay Buffer 1:10 with deionized water for a 1X solution.  
Stir or vortex to homogeneity. Store at 4°C. 

• PAO Inhibitor:  Immediately before use, prepare a 1 mM solution in 1X Assay Buffer (e.g. Add 5 
µL of the 20 mM inhibitor to 0.495 mL 1X Assay Buffer).  Vortex thoroughly.  Store solutions at -
20ºC. 

• Assay Working Solution:  Immediately before use, prepare an Assay Working Solution using Table 
1 below as a guide based on the number of assays needed.  Prepare by diluting the Fluorometric 
Probe 1:100, Spermine 1:100, and 100 U/mL HRP 1:500 to a final concentration of 0.2 U/mL in 
1X Assay Buffer. The Assay Working Solution should be protected from light and used within 2 
hours.  Prepare only enough for immediate use.   
Note: The Assay Working Solution will appear slightly pink in color.  This is normal background 
and should be subtracted from all fluorescence values.   
   
1X Assay 

Buffer (mL) 
Spermine (µL) HRP 

(µL) 
Fluorometric 
Probe (µL) 

Total Volume 
of Assay 
Working 

Solution (mL) 

Number of Assays 
in 96-well Plate 

(50 µL/well) 

4.885 50 10 50 5 100 
2.443 25 5 25 2.5 50 
0.977 10 2 10 1 20 

Table 1. Preparation of Assay Working Solution. 
 

Note: Samples should be assayed immediately or stored at -80ºC prior to performing the assay.  
Optimal experimental conditions for samples must be determined by the investigator.  The following 
recommendations are only guidelines and may be altered to optimize or complement the user’s 
experimental design.  A set of serial dilutions is recommended for samples to achieve optimal assay 
results and minimize possible interfering compounds.  Run proper controls as necessary.  Always run a 
standard curve with samples. 

Preparation of Samples 

 
• Cell or Tissue Lysate: Sonicate or homogenize sample in ice cold 100 mM Glycine pH 8.0 and 

centrifuge at 10,000 x g for 10 minutes at 4ºC.  Assay immediately or store samples at -80ºC for up 
to three months.  Dilute samples in 100 mM Glycine pH 8.0 as needed. 

 
Notes: 
• All samples should be assayed immediately or stored at -80°C for up to 1-2 months.  Run 

proper controls as necessary.  Optimal experimental conditions for samples must be 
determined by the investigator.  Always run a standard curve with samples. 

• A serial dilution will be necessary depending on the total H2O2.  Extremely high levels of H2O2 
(≥ 500 µM final concentration) can lower the fluorescence because excess H2O2 can further 
oxidize the reaction product, Resorufin, to nonfluorescent product Resazurin. 
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• Samples with NADH concentrations above 10 μM and glutathione concentrations above 50 μM 
will oxidize the probe and could result in erroneous readings.  To minimize this interference, it 
is recommended that superoxide dismutase (SOD) be added to the reaction at a final 
concentration of 40 U/mL (Votyakova and Reynolds, Ref. 2). 

• Avoid samples containing DTT or β-mercaptoethanol since Resorufin is not stable in the 
presence of thiols (above 10 μM). 

• Maintain pH between 7 and 8 for optimal working conditions as the Fluorometric Probe is 
unstable at high pH (>8.5). 

 

To prepare the H2O2 standards, first perform a 1:1000 dilution of the stock H2O2 in deionized water.  
Prepare only enough for immediate use (e.g. Add 5 μL of H2O2 to 4.995 mL deionized water).  This 
solution has a concentration of 8.8 mM.  Next, further dilute the 8.8 mM in deionized water to prepare 
a 1 mM solution (e.g. Add 114 μL of the 8.8 mM H2O2 solution to 886 μL deionized water).  Use this 
1 mM H2O2 solution to prepare standards in the concentration range of 0 µM – 10 µM by further 
diluting in 1X Assay Buffer (see Table 2 below).  H2O2 diluted solutions and standards should be 
prepared fresh each time the assay is tested.   

Preparation of Standard Curve 

 

Table 2.  Preparation of H2O2 Standards. 

 

1. Prepare and mix all reagents thoroughly before use.  Each sample, including unknowns and 
standards, should be assayed in duplicate or triplicate.   

Assay Protocol 

2. Add 50 µL of each sample (H2O2 standard, buffer control or PAO sample) into an individual 
microtiter plate well. 

3. If assaying with PAO inhibitor, add 5 µL of the 1 mM inhibitor to the appropriate PAO sample 
wells.  Add 5 µL Assay Buffer to the H2O2 standards and samples without inhibitor.  Mix the well 
contents thoroughly by pipetting or on a horizontal shaker and incubate 30 minutes at room 
temperature to allow the inhibitor to react with the enzyme.   

Note: The concentration of PAO inhibitor may be adjusted by the user.       

Standard 
Tubes 

1 mM H2O2 Standard 
(µL) 

1X Assay Buffer 
(µL) 

 
H2O2  
(µM) 

 
H2O2 in 50 µL 

(pmol) 
1 10 990 10 500 
2 500 of Tube #1 500 5 250 
3 500 of Tube #2 500 2.5 125 
4 500 of Tube #3 500 1.25 62.5 
5 500 of Tube #4 500 0.625 31.25 
6 500 of Tube #5 500 0.3125 15.63 
7 500 of Tube #6 500 0.156 7.81 
8 500 of Tube #7 500 0.078 3.91 
9 0 500 0 0 
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4. Add 50 µL of Assay Working Solution to each well.  Mix the well contents thoroughly and 
incubate for 45-60 minutes at room temperature protected from light. 
Note: This assay is continuous (not terminated) and therefore may be measured at multiple 
reaction time points to follow the kinetics of the reactions. 

5. Read the plate with a fluorescence microplate reader equipped for excitation in the 530-570 nm 
range and for emission in the 590-600 nm range. 
 

 

The following figures demonstrate typical Polyamine Oxidase Assay Kit (Fluorometric) results.  One 
should use the data below for reference only.  This data should not be used to interpret actual results. 

Example of Results 

 

 
 
Figure 2.  H2O2 Standard Curve. 
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Figure 2.  Measurement of PAO in A549 cells. A549 cells were treated with 10 µM N1,N11-
Diethylnorspermine (DNS, a PAO-inducing polyamine analog) for 24 hours and then total lysates were 
prepared (Goodwin et al, 2011 ref. 1).  Zero (-) or 30 µg (+) of A549 lysate were incubated in the 
absence (-) or presence (+) of 100 µM MDL-72527 (MDL) according to the Assay Protocol.  Lysates 
were subsequently incubated with the substrates Spermine or Spermidine within the Assay Working 
Solution for 45 minutes and read with a Spectra MAX GeminiXS Fluorometer at 544 nm excitation 
and 590 nm emission. 
 

1. Calculate the average fluorescence values for every standard, control, and sample.  Subtract the 
average zero standard value from itself and all standard and sample values.  This is the corrected 
background fluorescence.  If sample background control value is high, subtract the sample 
background control value from the sample reading. 

Calculation of Results 

2. Plot the corrected fluorescence for the H2O2 standards against the final total added pmol of the 
hydrogen peroxide standards from Table 2.  See Figure 2 for an example standard curve.   

3. Use the standard curve to determine pmol of hydrogen peroxide generated by the sample PAO. 
4. Determine total protein concentration for each experimental lysate sample using a protein assay 

such as a BCA assay or a Bradford Assay. 
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5. Determine the polyamine oxidase enzyme activity of the samples using the equation below 
(Goodwin et al 2011, ref. 1).  Substitute the corrected fluorescence values for each sample.  
Remember to account for sample dilution factors.  

 
 

                                                                  pmol H2O2 generated 
 PAO Activity     =                            x  sample dilution  
(pmol H2O2/min/mg protein) 
       reaction time x mg protein  
           (minutes) 
 
 

1. Goodwin AC, Murray-Stewart TR and Casero RA Jr. (2011) Meth. Mol. Biol. 720:173-181. 
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These products are warranted to perform as described in their labeling and in Cell Biolabs literature when used in 
accordance with their instructions.  THERE ARE NO WARRANTIES THAT EXTEND BEYOND THIS EXPRESSED 
WARRANTY AND CELL BIOLABS DISCLAIMS ANY IMPLIED WARRANTY OF MERCHANTABILITY OR 
WARRANTY OF FITNESS FOR PARTICULAR PURPOSE.  CELL BIOLABS’ sole obligation and purchaser’s 
exclusive remedy for breach of this warranty shall be, at the option of CELL BIOLABS, to repair or replace the products. 
In no event shall CELL BIOLABS be liable for any proximate, incidental or consequential damages in connection with the 
products. 

Warranty 
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