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Abstract:

Cystic fibrosis transmembrane conductance regulator (CFTR) is a cAMP-activated
chloride channel, which is proposed as a drug target for cholera and polycystic kidney
disease. The objective of this project is to identify and characterize mechanism of action
of CFTR inhibitors derived from Thai plants, including dihydroisosteviol (DHIS) from
Stevia redaudiana and isoliquiritigenin (ISLQ) from Butea monosperma. DHIS inhibited

CFTR-mediated apical chloride current in human intestinal epithelial cells (T84 cells)

with an IC5, ~ 10 LLM. Surprisingly, DHIS failed to inhibit CFTR-mediated apical chloride
current in Fisher rat thyroid cells expressing human CFTR, leading us to hypothesize
that DHIS inhibits CFTR-mediated chloride secretion in T84 cells via other proteins that
regulate CFTR function. It was found that CFTR inhibitory effect of DHIS in T84 cells is
AMPK-dependent. In addition, western blot analysis showed that DHIS treatment
resulted in activation of AMPK with the activation kinetics resembling its inhibitory effect
on CFTR-mediated chloride transport. These findings led to the conclusion that DHIS
inhibits CFTR-mediated chloride secretion in human intestinal epithelial cells by
activating AMP-activated protein kinases. In addition to investigating mechanism of
CFTR inhibition by DHIS, we identified ISLQ, a chalcone-type small molecule isolated
from flowers of Butea monosperma, as a novel potent CFTR inhibitors, and
characterized its mechanism of action as well as illustrated its potential therapeutic
applications. ISLQ inhibited CFTR-mediated chloride secretion in T84 cells with an ICg,
~ 20 UM without affecting cell viability and intracellular cAMP content. In contrast, ISLQ
had no effect on other apical chloride channels expressing in T84 cells, including

calcium-activated chloride channels and inward rectifying chloride channels. ISLQ was



effective in inhibiting cholera toxin-induced chloride secretion in T84 cells and reduced
by 90% of cholera toxin-induced intestinal fluid secretion in mouse closed loop models.
In addition, ISLQ completely inhibited CFTR-mediated chloride secretion in Madine-
Darby canine kidney cells (MDCK cells) and reduced by 90% of MDCK cyst growth. In
conclusion, DHIS inhibits CFTR in human intestinal epithelial cells through AMPK
activation. ISLQ is a novel, potent and specific CFTR inhibitor, which holds promise in

the treatment of cholera and polycystic kidney disease.
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