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Abstract

The enzyme glycogen phosphorylase b (GPb) is used in the muscle and liver to 
breakdown glycogen stores into glucose when additional energy is required. 
Silicea, also known as silica, is used as a homeopathic medicine to treat a 
variety of conditions. The company Boiron advertises the supplement to 
“relieve fatigue and irritability due to overwork.” The claim that this 
supplement will increase energy provides an avenue to investigate glycogen 
phosphorylase’s activity in energy metabolism. A kinetics assay was performed 
to measure activity of the enzyme GPb by observing product formation of 
glycogen and inorganic phosphate using a spectrophotometer. The 
supplement silicea showed inhibition of GPb. This provides evidence 
disproving the claims of the supplement. 

Background

Figure	1.		Image	of	GPb converted	to	an	active	state	with	AMP

Figure 3. Structure of Mannose Figure 4. Structure of Glucose

Figure 5. Structure of silicea (silicon dioxide)

Figure 6. Packaging of silicea

Aim	of	Study Approach

To study the kinetic 
activity of Glycogen 
Phosphorylase b in the 
presence of allosteric 
regulators AMP, mannose, 
and silicea. 

A kinetics assay was conducted with 
the enzyme, glucose-6-phosphate, 
and an effector to measure 
formation of glycogen by the 
precipitation of inorganic phosphate 
that was observed using a 
spectrophotometer. 

Results

Conclusion
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Mannose, the known effector 
tested, is a sugar with similar 
structure to glucose. As such, it 
inhibits glycogen phosphorylase b 
as an allosteric inhibitor. Silicea, the 
unknown effector, is silicon dioxide 
with the inactive ingredients of 
lactose and sucrose. Both of these
inactive ingredients are 
disaccharides consisting of glucose 
monomers. In effect, silicea also 
inhibited glycogen phosphorylase 
b. 

Further	Studies

A subsequent study with human 
subjects may be done with a placebo to 
test the hypothesis that this 
supplement is dependent upon a 
placebo effect. 

0 AMP 0.5 AMP 1.0 AMP
Vmax 1.2 1.2 1.2
Km 31 31 23

0 mM 1.0 mM 2.0 mM 4.0 mM
Vmax 1.4 0.87 1.0 1.0
Km 40 23 38 36

0 mM 1 mg/mL 2 mg/mL 4 mg/mL
Vmax 1.4 1.1 0.99 1.1
Km 40 18 3.4 15


