ABSRACT

Cyst enlargement in ADPKD is associated with cAMP-activated proliferation of cyst-lining epithelial
cells and transepithelial fluid secretion into the cyst lumen via cystic fibrosis transmembrane conductance
regulator (CFTR) chloride channel leading to renal insufficient and no effective treatment is currently
available. This study aimed to investigate an inhibitory effect and detailed mechanisms of steviol and its
derivatives on cyst growth using a cyst model in Madin-Darby canine kidney (MDCK) cells and in a rodent
orthologous model of ADPKD (Pkd1flox/flox:Pkhd1-Cre mice). Among 4 steviol-related compounds tested,
steviol (100 microM) was found to be the most potent for inhibiting MDCK cyst growth and cyst formation by
72.5+3.6% and 38.2+8.5%, respectively without effect on MDCK cell viability, proliferation and apoptosis.
Steviol had both acute and chronic effects to inhibit forskolin-stimulated apical chloride current in MDCK
epithelia, measured by Ussing chamber technique. Interestingly, proteasome inhibitor, MG-132, reduced the
effect of steviol on CFTR protein expression. Immunofluorescence studies demonstrated that prolonged
treatment (24 h) with steviol (100 microM) markedly reduced CFTR expression at the plasma membrane.
Taken together, these data suggest that steviol retards MDCK cyst growth by directly inhibiting CFTR

chloride channel activity and by promoting proteasomal degradation of CFTR.

Next, the effect of steviol on renal cystogenesis in ADPKD mouse model was further examined. The
results showed that daily treatment with both 200 mg/kg of steviol and 1,000 mg/kg of stevioside for 14 days
markedly decreased kidney weight and cystic index in these mice. However, only steviol reduced serum BUN
and plasma creatinine by 48.1+18.3% compared with that of vehicle treated mouse. Steviol also reduced cell
proliferation but had no effect on cell apoptosis. In addition, steviol suppressed CFTR expression and
mTOR/S6K pathway of renal cyst-lining epithelial cells. Interestingly, steviol also markedly enhanced AMPK
protein expression in cyst-lining epithelial cells of ADPKD mouse. These findings indicated that steviol slows
cyst progression in Pkd1flox/flox:Pkhd1-Cre mice, in part, by inhibiting CFTR chloride channel expression and
renal epithelial cell proliferation via mTOR/S6K pathway and by activating AMPK. It also helps to improve
kidney function as indicated by BUN and plasma creatinine. Steviol thus has potential to be used as a

therapeutic compound for the treatment of polycystic kidney disease
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