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Experiment 7 

Xanthine oxidase enzyme inhibition with allopurinol 
 

Introduction:  

 

Xanthine oxidase (XO) is a form of xanthine oxidoreductase, a type of enzyme that 

generates reactive oxygen species. These enzymes catalyse the oxidation of hypoxanthine 

to xanthine and can further catalyse the oxidation of xanthine to uric acid. These enzymes 

play an important role in the catabolism of purines in some species, including humans.  

 

 

 

 

 

 

 

 

 

The following chemical reactions are catalyzed by xanthine oxidase:  

 

hypoxanthine + H2O + O2                       xanthine + H2O2  

xanthine + H2O + O2                              uric acid + H2O2  

 

 

Xanthine oxidase (XO) serves as an important 

biological source of oxygen-derived free radicals that 

contribute to the oxidative damage of living tissues. 

Free radical: are atoms or groups of atoms that have a 

single unpaired electron. They are unstable molecule 

that is made during normal cell metabolism. Free 

radicals can build up in cells and cause damage to other 

molecules, such as DNA, lipids, and proteins. This 

damage may increase the risk of cancer and other 

diseases.  

 

 

 

 

 

 

 

 

 

 

XO is involved in the medical condition known as gout, which is 

characterized by hyperuricemia that leads to uric acid deposition 

in the joints resulting in painful inflammation. Hyperuricemia, 

which is present in 5–30% of the general population, seems to be 

increasing worldwide and is considered an important risk factor 

in serious disorders, e.g. renal failure.  

 

Gout- النقرص 
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Uricosuric drugs which increase the urinary excretion of uric acid, or XO inhibitors which 

block the terminal step in uric acid biosynthesis, can lower the plasma uric acid 

concentration, and are generally employed for the treatment of gout.  

 

 

 

 

 

 

Allopurinol is an inhibitor of XO and used clinically in the treatment of gout as well as 

febuxostat drug. 
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Assay procedure:  

 

1. The xanthine oxidase activity will be assayed using xanthine as substrate and 

utilizing a plate reader.  

2. In a 96 well plate, add 50 μl of allopurinol (concentration as written in the 

table), 95 μl of 1X Phosphate buffer and 50 μl of xanthine substrate (0.6mM). 

(Final volume per well is 200 μl) (prepare the blank and enzyme only wells as 

per the numbers in the table below) 

 

3. Preincubate for 10 min at 25°C  

4. Start the reaction by the addition of 5 μl ml of XO enzyme (0.1U/ml in 

phosphate buffer).  

5. Incubate the reaction at 25°C for 30 min and measure the absorbance against 

phosphate buffer as blank at 295 nm using Biotek plate reader.  

6. Select the xanthine oxidase protocol from the software and make sure the 

settings are correct and validated (set the plate layout according to the wells 

used)  

 

Calculation:  

Calculate % inhibition for each concentration of allopurinol using endpoint 

absorbances. Make sure to blank out your Absorbance reading-by subtracting the 

absorbance of blank. (show your calculation): 

  

%𝑖𝑛ℎ𝑖𝑏𝑖𝑡𝑖𝑜𝑛 = 100 − [ 
𝐴1−𝐴 (𝑏𝑙𝑎𝑛𝑘)

𝐴˳−𝐴 (𝑏𝑙𝑎𝑛𝑘)
] ∗ 100  

 

Where A1 is the activity of the enzyme in presence of plant extract, A˳ is the 

absorbance in absence of the plant extract (activity of the enzyme alone).  

 

 

 

 

 

 

Well no. 1 2 3 4 5 6 7 8 9 

Phosphate Buffer 150µl 145µl 95 µl 95 µl 95 µl 95 µl 95µl 95µl 95µl 

Xanthine 
substrate 
(0.6mM) 

50 µl 50 µl 50 µl 50 µl 50 µl 50 µl 50µl 50µl 50µl 

Allopurinol ----- ----- 50 µl 
40ng/ml  

50 µl 
400ng/ml 

50 µl 
2µg/ml 

50 µl 
6µg/ml 

50 µl 
40µg/ml 

50 µl 
50µg/ml 

50µl 
100µg/ml 

Xanthine oxidase 
enzyme 

----- 5 µl 5 µl 5 µl 5 µl 5 µl 5 µl 5µl 5µl 
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For example; allopurinol (40 ng/ml → the final conc. in the well is 10 ng/ml as the 

inhibitor is diluted by 1 in 4 in each well) and the % inhibition is calculated as follow  

Blank Abs=0.18075, A˳=4.473 and A1=2.4159.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

%𝑖𝑛ℎ𝑖𝑏𝑖𝑡𝑖𝑜𝑛 = 100 − [ 
2.4159−0.18075

4.473 −0.18075
] ∗ 100   

                        

                      = 100 -52.07 

                      = 47.92% 
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Data analysis:      Draw graph using excel, by following the steps below: 
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How to determine the IC50? 

     IC50 is the half maximal inhibitory concentration  

• For example: maximum inhibitory concentration was found to be  97% as in the 

table below: 

 

 

 

• Then IC50 for this example will be the concentration which gives an inhibition value 

of 48.5% 

 

Apply the value on the equation obtained 

• y = 10.547ln(x) + 50.15  

• 48.5= 10.547ln(x) + 50.15  

• Ln(x)= 
48.5−50.15

10.547
 

• Ln(x)= -0.15644  

• X= 𝑒−0.15644 

• X=0.855181 µg/ml is the IC50 in this 

example. 
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How to find anti-ln 

• On calculator: press shift then → press ln 

 

• On excel: find the exponential function and open a 

bracket then select the cell which has the number 

and close the bracket again, press enter to obtain the 

value. 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


