ABSTRACT

This study is aimed to evaluate potential applications of a stevioside derivative
dihydroisosteviol, and , pento-m-digalloyl glucose (PDG), as an antidiarrheal therapy.
Our previous studies demonstrated that dihydroisosteviol inhibits human intestinal
chloride secretion by blocking cystic fibrosis transmembrane conductance regulator
(CFTR), a cAMP-activated chloride channel with ICs, values of 10. In mouse cholera
closed-loop models, dihydroisosteviol reduced intestinal fluid secretion by more than 90
%. In this study, target specificity of dihydroisosteviol was investigated and it was found

that dihydroisosteviol inhibits cAMP-activated chloride channels.

PDG is a plant-derived polyphonol which has been known for its antimutagenic
and antioxidative effects. This study investigated effects of PDG on CFTR, a validated
pharmacological target for secretory diarrhea. In Fisher rat thyroid cells stably
expressing human CFTR (FRT-CFTR cells), forskolin-induced apical chloride current
was reversibly inhibited by PDG in a dose-dependent manner with an IC5, of 10 puM.
Similarly, PDG inhibited apical CI current induced by both CPT- cAMP, a cell-
permeable cAMP, and apigenin, a direct CFTR activator with I1C5, values of 11, and 22
MM, respectively. Furthermore, PDG was found to have no effect on intracellular cAMP
content and do not produce changes in cell viability in FRT-CFTR cells. Short- circuit
current analysis in human intestinal cells (T84) showed that PDG effectively inhibited
active Cl secretion induced by both CPT-cAMP and cholera toxin. In a mouse closed-
loop model of cholera, a single intraluminal injection of PDG (0.6 mg/kg) reduced
cholera toxin-induced intestinal fluid secretion by 71.3 % without disrupting intestinal
fluid absorption. Therefore, dihydroisosteviol and PDG represent new candidates of
CFTR inhibitors with therapeutic potential as a new pharmacological treatment for

secretory diarrhea.
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