
Abstract
Glycogen phosphorylase b (GPb) is the inactive form of glycogen 

phosphorylase, an enzyme that catalyzes the breakdown of glycogen in the 
liver and muscles releasing glucose 1-phosphate. Ibuprofen is an over-the-
counter medicine that alleviates pain and inflammation and its effects on the 
breakdown of glycogen was of interest. GPb kinetic assays were used to 
determine the allosteric regulation of Ibuprofen on GPb. The results showed 
that increasing concentrations of Ibuprofen caused an increase of enzyme 
activity, indicating that Ibuprofen is an activator. The significance of these 
results can help explain the symptoms of using Ibuprofen, such as dizziness 
and headaches. 

Aims of the Study Approach
To analyze the effects of Caffeine and 
Ibuprofen on Glycogen Phosphorylase b 
(GPb) to see if these effectors cause any 
change in the production of inorganic 
phosphate.

Using Kinetic Assays with varying 
concentrations of each effector to observe 
changes in enzyme activity. Spectrometry 
is used to measure absorbance of how 
much inorganic phosphate is produced.
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According to the data, both Caffeine and 
Ibuprofen act as activators of Glycogen 
Phosphorylase b illustrated by the general 
increase of Vmax as the concentration of the 
effector increased. Inorganic phosphate 
reacted with the stopping reagent produced 
varying intensities of blue color. The 
intensity of blue color is representative of the 
efficiency of the enzyme.
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An in-depth study of the effects of Caffeine 
Ibuprofen in cellular conditions to further 
understand the efficiency of glycogen 
phosphorylase.
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Figure 1 shows the conversion of Glycogen 
Phosphorylase between its two states, GPa and 
GPb, as well as the R and T states of each.

Figure 3 shows the organic structure of 
Ibuprofen.

Figure 4 shows the organic structure of 
Caffeine. 

Figure 2 represents the breaking down of 
glycogen into glucose 1-phosphate using 
Glycogen Phosphorylase.


