
into a cavity on the surface of PDE-5, the “active site” of this enzyme. Any other 
substance capable of being bound by the active site of PDE-5 inhibits the activity of the 
enzyme by blocking the entry of c-GMP, thus allowing a greater survival of c-GMP. To 
summarize, any inhibitor of PDE-5 allows an increase in the amount of available c-GMP 
and consequent relaxation of blood vessels, permitting a greater flow of blood through 
those vessels. (10) 

 
It has been demonstrated that NO is toxic to Borrelia burgdorferi, the causative 

organism of Lyme disease. (11) Therefore, any inhibitor of PDE-5 is a potential 
therapeutic agent for Lyme disease. Inhibitors of PDE-5 in common use today are the 
drugs sildenafil (more commonly known as Viagra), Levitra and Cialis. Whether these 
drugs act therapeutically against the Lyme spirochete has not been demonstrated 
clinically and remains unknown. See Chart 10. 

 
Inhibitors of the Lyme Spirochete Toxin 
A large amount of work is being conducted today in an effort to uncover more 

inhibitors of the Lyme spirochete toxin. One known inhibitor of toxin activity is the 
substance glycyrrhizic acid (GA), the active principle of licorice root, used in Oriental 
medicine for thousands of years. (12) GA is also the active principle of the American 
Biologics product Biorizin™. The molecular structure of GA includes a steroid with large 
bulky substituents. Being a large molecule, GA is capable of binding into the active site 
of the toxin, thereby blocking the normal substrate, two adjacent amino acids in the 
protein SNAP-25. See Charts 10 and 11.  

 
   

Inhibitors of PDE-5 Increase Nitrous Oxide,
Toxic to Bb

Nitrous Oxide (NO)
Toxic to Bb

Cyclic GMP (c-GMP)
Increases

PDE-5
Destroys

PDE-5 Inhibitor
(Viagra)

Increases

© 2005 BRIChart 8
c-GMP = Cyclic Guanosine Monophosphate
PDE-5 = Phosphodiesterase Type 5

 
 

 17


	Structure Determination of Bb Outer Surface Proteins
	Structure Determination of  Botulinum Complexed with SNAP-25
	Major Diseases Linked to Lyme Spirochete

	Lyme Spirochete Found in the Brain of MS Patients
	Carbohydrates Consumed by Lyme Spirochete
	References




