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ABSTRACT  
 

 

An abundance of preclinical and clinical evidence indicates therapeutic effects of 

increasing cGMP in the intestinal epithelium. Phosphodiesterase 5 inhibitors (PDE5i) 

increase cGMP by blocking breakdown, but contemporary PDE5i are limited for diseases 

such as colon cancer prevention due to side effects and drug-drug interactions. The goal 

of the present study was to create non-systemic analogs of sildenafil and vardenafil to 

reduce membrane permeability. Negative and positive charges were introduced to the 

parent compounds by adding carboxyl, phosphate, and amino groups (respectively). The 

pharmacological ability of the compounds to inhibit PDE5 was first tested using in vitro 

assays, and then the permeability was measured in colon cells in vitro and in mice. 

Negatively charged compounds retained activity but the positively charged amino-

sildenafil was 100-fold less effective. The charged compounds were 100-fold less efficient 

in increasing cGMP in the colon cells. Oral administration of both negatively charged 

compounds increased cGMP in the intestines of mice, but the carboxyl containing analog 

was more effective in the colon. The carboxyl analog did not appear in the plasma 

following oral administration of mice but was detected in the feces. Taken together the 

results demonstrate that charged PDE5i are capable of increasing cGMP in the intestinal 

epithelial cells of mice without entry to circulation. Since PDE5i charged are expected to 

have less side effects and drug-interactions, they might be developed as novel treatments 

for gastrointestinal diseases. 
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