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ABSTRACT
The electrical circuit of epithelial cells, formed by the plasma membrang
tight junctions, could be explained by combinations of capacitors and resistors. Hg
a direct current (DC)-based technique could not determine each of the el
components in this circuit. In the present study, alternating current (AC)-based img
spectroscopy was applied to analyze the capacitive and resistive properties of i
epithelial cell line Caco-2. The results showed that Caco-2 monolayer exhibited
(C) and basolateral (f capacitance of 28.98 + 0.69 and 12.36 + O#cnft,
respectively, and apical {Rand basolateral ¢R resistance of 2141.30 + 222.50 :
993.96 + 60.96Q-cn?, respectively. Impedance analysis successfully determine
forskolin-induced reduction in the plasma membrane resistance. This technique W
applied to study the biological responses of Caco-2 cells to parathyroid hormone
the direct action of which in the intestine has not been known. PTH reduced bot}
and basolateral membrane resistance but had no effect on membrane cap
indicating that PTH activated transporters in the plasma membrane and not tran
rich vesicle fusion. The mechanism and signaling pathways of PTH were further ex
by the DC-based Ussing chamber technique. PTH significantly increased shor
currents () in a dose-dependent manner. HC@epletion abolished the PTH acti
while CI" depletion had no effect, suggesting that PTH induced apicakH&Cretion ir
Caco-2 cells. By using various inhibitors, it was found that Ff@a@me from the uptak
via the basolateral electrogenic N4CO; cotransporter-1 (NBCel) and frg
intracellular production catalyzed by carbonic anhydrase. HQ@@s later secrete
through the apical cystic fibrosis transmembrane conductance regulator (CFTR).
Na'/H* exchanger (NHE)-3 and basolateral NHE1 might help extrude exéem®diiceq
by carbonic anhydrase. This ion regulatory action of PTH was exerted through the
kinase A (PKA)- and phosphoinositide-3-kinase (PI3K)-dependent pathway
conclusion, impedance analysis could be used to determine the plasma mg¢
capacitance and resistance of epithelial cells and help predict responses of cells
PTH induced HC@ secretion in Caco-2 cells through CFTR.
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