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Inhibition of KCNQ1/KCNEI1 currents by dipfluzine (Dip). (A) Representative current traces recorded

from a typical oocyte in control and in the presence of 3 and 10 wmol-L ™" Dip and 50 wmol-L ™" chromanol 293B after 20 min applica-
tion. (B) Time courses of KCNQ1/KCNEI currents recorded at 10 mV. (C) Concentration-dependent effect of Dip on KCNQ1/KC-
NE1 currents. The KCNQ1/KCNEI1 currents were recorded at 10 mV 20 min after Dip was applicated. Percentage inhibition of the cur-
rent by Dip at different concentrations was normalized based on the effect of 50 wmol-L ™" chromanol 293B. The curve shown is the Hill

function fitting of the data. x + s, n=6. ™ P <0.01,compared with DMSO [ (1.1+0.3)% 1] .
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Effect of dipfluzine on KCNQ1/KCNE1 current-voltage relationship. Current traces were recorded using

voltage protocol shown in up panel from a single representative oocyte in the absence (A) and presence of 3 wmol-L ™' Dip (B). Cur-

rent-voltage relationships were summarized at C. x +s, n=6. " P <0.05, " P <0.01,compared with DMSO.
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Fig 3. Voltage-dependent inhibitory effect of dip-
fluzine on KCNQ1/KCNEI1 currents. Peak tail cur-
rents were recorded at —50 mV proceeded by multiple depolari-
zing steps from —10 to +90 mV. The current amplitudes in the
presence of 10 pmol+L ™" Dip were normalized based on the cur-
rent amplitudes from control at each potential. x +s, n =6.

IAE - 10 ~90 mV Z 8], Bl L Hs 3SR, UK 6L
PPl KCNQI/KCNEL HL it 14 7 F 128 8 sk /) , 158 BH 3L
R EM HKCNQ1/KCNEL B 3 7F - 10 ~90 mV
[i) 22 FR R AR o
2.3 WESEXBRHESFERN I

JH Boltzmann J5 FE4LLG bR HEAL 1Y 2 HL It -HL F 5%
FUIZ, GBI IRV, , 09 (32.6 £0.6) mV, BURFIGE
10 wmol *L™"#y V,, 4 (35.5+0.5) mV(P <0.01,
Kl 4) , BURSE A4 F% KCNQL/KCNEL Ha it 1 2 50
TEHEZ) 3 mV, IR0 B A s i £
PSS 0T B 1] B 8, B SA, B s AE i R R
-80 mV, LM% 30 mV ], AT HR A S0 I (] o
k(3.7 £0.6) s, 45 FRACRFE 10 pmol - L7 5,
YA BT ) B K 2(5.0£0.5)s(P <0.01) it
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Fig 4. Effect of dipfluzine on voltage-dependent ac-
tivation of KCNQ1/KCNEI1 currents. Voltage-dependent
activation of KCNQ1/KCNEI currents in the absence and presence
of 10 pmol -L. ™" Dip was shown. The tail current at —50 mV pro-
ceeded by depolarizing potentials were recorded. Data were normal-
ized to maximum currents for each condition. The half-point of acti-
vation(V,,,) in DMSO was (32.6 £0.6) mV; Dip 10 wmol -L™"'
shifted V,, to (35.5+0.5) mV. x+ s, n=6.
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Effect of dipfluzine on activation and deactivation kinetics of KCNQ1/KCNEI1 currents. (A) Current

traces of KCNQ1/KCNEI currents activation from an individual oocyte in the absence and presence of 10 wmol-L ™' Dip. (B) Summa-

ry data of Dip effect on the time constants of activation at different potentials. ( C) Tail current traces of KCNQ1/KCNEI currents

deactivation from an individual oocyte in the absence and presence of 10 pmol-L ™" Dip. (D) Summary data of Dip effect on the time

constants of deactivation of tail currents at —50 mV potentials. x s, n=6. “P<0.05, P <0.01, compared with control.
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18, AREB BN A 25 Fi Ko 18 - 10 ~90 mV {5 [H N
KUK G5 % KCNQL/KCNEL H Jig (9 410 ] B A Hi Hs
AL, BV Rl & HL R 72 1E, XF KCNQ1/KCNEL H i
40 AR T B e Ab, SR 9805 2022 KCNQL/
KCNETH 3t 0 30 e P, P 80800 v R m 4 #4380
3 mV, BURG R KCNQI/KCNEL HL it i 3
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KR GG 1 i) KCNQL/KCNEL HL i 1) 1C5, Ky
8.9 pmol - L', Hy T2 5 U FUR 0 75 ff 12 1) B o
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S L 5] 8, )5 5 293 B 50 mol + L' %FKCNQ1/
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KCNQ1/KCNET H Jii () AH X 0 1 5, A AT A4l 1
A GG X KCNQ1/KCNEL H I A= R il e 2

Iy FEZ 5.0 % LA 3 1E B AL 1) 2 A% Ak it
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(ERP) (KA 25 UIAA O, & B AT r.Oo 3k 0 2 W 1E
FAM) FE B 5 22—, 1990 4F Sanguinetti 20 e ik
SO Z LA AL EAESE 1 F2 28 i P3R4 4, IF AR 3
BT E4031 USRI AR, 432 T R Lo HLAE
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() B 73 (minK ) e [ 3 e A 6 MY L, T B9
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VR ELA Jr B 172400 S8 22 18 1) 28 23503 ot il
APD BB 4K, By g 5 I R AR T 7 A 2 s A1 2 71
ZE V0333 3 (torsades de pointes, TdP) 2 AEAS R
P2 g B LR I S50 B D0 T, T BB T 1,
A, X T RE R BT RN, R AR 1
TES ARG MELLSE 4 2R T, DT S 350H H It i 32 A
2y S UP Y QIR e N1 B | R 0l T
FH], [R) S BELIBT T F0 1, 1 25 990 T 5 2 Ak ( terodi-
line) , B[ 5% )4 (azimilide ) F17< 3 4 /K ( bepridil ) 45
BB 1 BT o B e AR . T
DAVRE W X P i D Re Y S5, TR AT RE
Wt 22 ol 25 -3 i K v A B 2l BEL BT 1, AN 2 1 R G AR
U AR T 245 N AT HAs

BT FRHIBUR AR 3 mol « L™ {2 3 K B
AN LR Ca®* S IE AR5 , 18 TG A5

PRI AR S 52 B 20 RSl A A0 B UL i 4
SIVEH LR R O I KER AR 3 H 4 1 B 3 BR ik
MR RN EIR RSB GBS
F1 R BRPL Sk JUL A i 1) i B e S e 3 3 AT
PUOAREHMER . BFScRWIBHM K1 Ca®* 3l iH
23PN BRL-32872 A] 345 4.0 HE 2K 5 1 /E A, [\
i AR RO 2 o 1 2 R U S [ it L
A BHLIKE [ A0 L0 Ca® " 3 30 A 51, A 22 o 7 2
PO AR H 2.
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Effect of dipfluzine on KCNQ1/KCNEI1 potassium currents
expressed in Xenopus oocytes

ZHANG Guo-Hong' , GENG Xian'*, ZHAO Zhi-Ying', WANG Na', BEI Jun-Jie', ZHANG Hai-Lin'"
(1. Department of Pharmacology, Hebei Medical University, Shijiazhuang 050017, China; 2. Department of
Pharmacology, Health Science Center, Hebei University, Baoding 071000, China)

Abstract; AIM  To investigate the effect of
dipfluzine on KCNQ1/KCNE1 potassium cur-
rents in order to explore its antiarrhythmic
mechanism. METHODS  Using two electrode
voltage-clamp technique, KCNQ1/KCNEI cur-
rents heterologously expressed in Xenopus oo-
cytes were studied. RESULTS
(0.3 =30 wmol - L") concentration-depend-
ently inhibited KCNQ1/KCNEI currents. The
concentration for half maximal inhibition (1Cy,)
is (8.9 +1.8) wmol - L™". Dipfluzine-induced
inhibition of KCNQ1/KCNE1 currents was volt-
age-dependent at membrane potentials between
~10 and 90 mV. Dipfluzine at 10 wmol - L'
shifted the half-point of activation ( V,,) of
KCNQ1/KCNEI currents activation by 3 mV
toward more positive potentials, and signifi-

Dipfluzine

cantly increased the activating time constant

thus slowed KCNQI/KCNE1 currents activa-
tion. Dipfluzine at 10 pmol + L' significantly
decreased the slow and fast deactivating time
constants thus enhanced KCNQ1/KCNE1 cur-
rents deactivation. CONCLUSION Dip-
fluzine inhibits KCNQI/KCNEI currents and
modifies its kinetic characteristics, which may
be correlated with its antiarrhythmic effect.
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