
The enzyme glycogen phosphorylase is an enzyme responsible for 

regulating the breakdown of glycogen into glucose-1-phosphate. The 

aim of this study is to discover possible effectors for the less active “b” 

form (GPb). Phenylephrine HCl, found SUDAFED PE®, was selected 

as a possible effector due to it’s “non-drowsy” properties. Kinetic assays 

were done using increasing effector concentrations at a range of 

substrate concentrations. Results suggest that as effector concentration 

increases, Km values and Vmax values decrease, suggesting a role as an 

inhibitor of GPb. This result is relevant to studies of vasopressors’ 

effects on muscle.

Abstract

Background

To study the effects of phenylephrine HCl on the activity of the enzyme 

glycogen phosphorylase b.

Aim of the Study 

Approach 

Utilizing UV-Vis spectroscopy, kinetic assays were done using an array of 

different substrate concentrations at increasing effector concentrations.

As effector concentration increased, Vmax and Km values both decreased, suggestive of an 

uncompetitive inhibitor of GPb. Loss of specificity could be due to structural differences 

between epinephrine and phenylephrine HCl (loss of alcohol group or presence of HCl).

Study should be repeated at larger effector concentrations to determine kinetic properties.
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Phenylephrine HCl, found in 

SUDAFED PE ®, was determined to be an 

inhibitor of the enzyme 

glycogen phosphorylase b.

Results

Figure 1.3 A structural model of 

phenylephrine HCl
Figure 1.4 A structural model 

of epinephrine

Figure 1.2 A diagram 

depicting transitions 

between forms of GP 

(GPa and GPb)1

Figure 1.1 A ribbon 

diagram of the glycogen 

phosphorylase b molecule 

bound to AMP

AMP (mM) Vmax (mM/

min)
Km (mM)

0.50 0.89 2.0e-16

2.0 0.95 1.2e-16

4.0 1.0 2.2e-16

AMP (mM) Vmax (mM/

min)
Km (mM)

0.0 0.69 5.2

1.0 0.75 0.75

4.0 0.75 2.1

AMP (mM) Vmax (mM/

min)
Km (mM)

0.0 0.69 5.2

1.0 0.62 1.8e-16

4.0 0.60 0.099


