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Effects of Phloretin on Three Types of Chloride

Channels in Epithelial Cells
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Phloretin, which is the aglucon of phloridzin, has been widely used as an inhibitor of glucose
transporter. Since they have recently found that phloretin inhibits a regulatory volume decrease after
osmotic swelling in a human epithelial cell line, in the present study, he investigated the effects of
phloretin on volume-sensitive Cl' channels using three different epithelial cell lines by the whole-cell
patch-clamp technique. Extracellular application of phloretin (over 10 uM) was found to inhibit, in a
concentration-dependent manner (ICy, ~ 20 uM), the volume-sensitive Cl' current activated by a
hypotonic challenge in human epithelial T84 and Intestine 407 cells as well as in mouse epithelial
C127/CFTR cells. In contrast, at a low concentration (30 uM), phloretin failed to inhibit CFTR CI
currents activated by cAMP stimulation in T84 and C127/CFTR cells. At a high concentration (300
uM), however, partial inhibition by phloretin was observed in the CFTR CI currents in both cell types.
At 30 and 300 uM, on the other hand, phloretin showed no inhibitory effect on Ca*"-activated CI
currents induced by ionomycin in human T84 cells but rather reactivated them after inactivation
during stimulation with ionomycin. It is concluded that phloretin is a novel inhibitor of volume-
sensitive Cl channel, and that at low concentrations phloretin specifically blocks this channel without
inhibiting both cAMP-activated and Ca**-activated Cl channels in epithelial cells.
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MR DA TR, PEHEERREE DB LIZH T 2 &R LR PHESETH 2, FIIZ
FAE 2 Iz A H = X HB85T 500, FTULARRSEH: Cl channel 134 < OfifgfE Iz B\ CABRENIZ R D
EELAREAERIZTIEA AV F ¥y XN THDEEINTWD, T LT, TOHTHEEIERI SN TV
FE, TORREERZ RINY Z LD DOF » 2V X 2R THREHHEOMFR 2 ERE W 5 DIZED T
HETH D,

EpEE#13 whole cell pateh clamp IgE2 FIWT, NV a—2 bS5 ZB—% —5HIEE 2 = & BRI 45
71T\ 5 phloretin O&ERERESEM: Cl channel 12319 2 %R % T84, Intestine 407, C127/CFTR &> 3f&
B D_L R AR % VT cAMP-activated CFTR Cl channel, Ca*-activated CI' channel iz 34" 2%h5%
EHE U BT Lz,

ZDFER. phloretin 13 3 FElES TOMBTIZ BN T IC, 2% 20 uM & WO {REE T, KIREERIBIZ L -
TEELEN 28583 Cl channel BBAMKEFR. BERFAOZHIN L 72, ZHUZx LT cAMP-
activated CF'TR CI channel 12>\ Tid, T84 flifz» C127/CFTR #fEiz 3T 30 uM o phloretin 23]
#3522 TE e 7228, 300 uM &\ BB T3, BRI —EHIEIT % L BB S N,
% 7z Ca™-activated Cl channel 2>\ TiZ, T84 #fTIZ 3T 30 uM. 300uM DV VGNP IZ BT
LA A/ T4 VT X BRI —BIEE L SN BRI TNE L SN BT » RV EEEE(ET 5 2 0D
B Eaniz,

LA ED#ERD 5 phloretin i 30 uM & WS {EIREE T _ERHIANC 3\ TERERCZ M Cl channel 0EEIREY
FEEAIE UTIERT 2 Z & A N IR - T2, '

ABHFEI phloretin 17 & 28RS Cl channel OZBRHIPAESRZ B 5502 L= 2\ D ST, ffE0
HEREMEOMIRIZ M R K E K FET2EELHRTH Y., EFHIETE 5, /- THFED
RSO/ L THDIEZIHh LWL D TH S L EERESITHEB LT,

HERL DB DHTHAP KD - BT, TIROE R, EEAE, E5IEET 25T >\ TOAR.
SEROFFEAEREITOWTER LA, BHOHRRNEIZT T, HROER. £EAIRRDOTIE
BRI EIZ DWW R EEL S S LT Nz, Fiz, ARRSUIARCISECREMIZIEINTH D, H
A DIFEDENVHAFEL LTHTHD BT L.
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