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1. General Audience: 

Alprazolam is a medication used to treat anxiety. One of the most common side effects is drowsiness 

and weakness in muscles. The purpose of this experiment is to test if Alprazolam decreases our bodies 

energy production mechanism responsible for these side effects. The enzyme Glycogen Phosphorylase B 

(GPb) breaks down our complex storage sugar, glycogen, into usable glucose-1-phosphate for energy 

production. This enzyme is activated when energy stores are low, to begin the production of more 

energy. We are testing this enzyme in the presence of Alprazolam to see if enzymatic activity increases 

or decreases. 

We expected that GPb activity with Alprazolam would decrease explaining the side effects. However, as 

the concentration of Alprazolam increased, the enzymes activity increased. This may have occurred 

because the conditions in which we tested Alprazolam did not mimic the bodies response to the drug. In 

the body, Alprazolam increases the synthesis gamma aminobutyric acid (GABA), a chemical messenger 

that decreases the activity of our nervous system. Glucose is a building block of GABA and GPb makes 

glucose, perhaps explaining why GPb activity increases. For future experiments, performing in 

conditions similar to the body will yield more representative results. These results may help explain 

what side effects arise from in our bodies from prescription medications. 

2. Your explanation for a professor from your department: 

Alprazolam, commonly prescribed to treat anxiety disorders, belongs to the class of tranquilizers known 

as benzodiazepines. Used for its sedative properties, common side effects include drowsiness and 

unusual muscle relaxation. To assess if these symptoms are linked to decreased energy production, 

Glycogen Phosphorylase B (GPb) kinetics assays were performed in the presence of increasing 

Alprazolam concentration. GPb cleaves phosphate from glucose-1-phosphate in-vitro, freeing inorganic 

phosphate to react with added molybdate ions (from stopping reagent) to form a quantifiable blue 

colored product. Our prediction was that GPb activity in the presence of Alprazolam would decrease, 

explaining the side effects, because GPb is linked with energy production.  

However, Alprazolam was shown to be a positive effector. As the concentration of Alprazolam 

increased, the Vmax increased. A potential explanation for this result is Alprazolam upregulating GABA 

(inhibitory neurotransmitter) synthesis in-vivo. Glucose is a principle precursor for GABA production. 

GPb activity may increase to produce unavailable glucose for synthesis of GABA. Although Alprazolam is 

a positive effector in-vitro, further testing in-vivo would represent cellular conditions more effectively. 

These results may aid in developing representable experiments for prescription medications analyzing 

targets towards side effect prevention. 


