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[ ZE] BE#W:7E GLP I PG A INIE R FH 254 %) hERG (human ether-ti-go-go related gene ) 8l 18 1F H %) 22 5 PE I
FI M WFSE O BB 8 55 3 (TP ) XUBS: 1 R 24580 (o AU I R FH 259 - R /R (280 T VBRI 5 b XU I PR
2590 EAPEEIBE VG VD HOR ARRETIRE 5 ARSI K FH 25900 < TR i (AR REIEOR RISE PE A ) X hERG 1@ i BT . Ak ok
FHA 20 MR B AR SRRV BE AR /R (28 T VRABIE R B PERIBE PUD LU R REIRTIR e BT BT IA oK I SE P
VTR Fa 2 e YL 26 3% hERG #1138 38 1Y HEK293 411 il (hERG-HEK293 Fa 254010 ) J5 hERG L% () 784k, WFSE_E a1 o
T LA PR R 2 AR B~ B e B (ICs0) o 86 53R - 9 Pl PR FH 259X hERG-HEK293 41t - L A FH-ELA Wk FEAR A PE
L KU IR R FH 25 74 3 s R A1 45 2 T B9 1Cs (43 51129 98.32 nmol/L 1 1.95 wmol/L , Z 13 /K B4 1Cs T K T 300 pumol/L; H XL
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Effects of nine clinical drugs with different careiovascular risk on hERG potassium channels
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[ Abstact] Objective: To assess the variability and reproducibility of patch clamp platforms/sites for defining clinical drug effects on
human ether-a-go-go related gene (hERG) currents across and between platforms and sites and to investigate the blocking effect of nine
clinical drugs that have high (bepridil, quinidine , sotalol ) , intermediate (ondansetron , cisapride, terfenadine ) and low (ranolazine , vera-
pamil and mexiletine ) torsade de pointes risk (TdP)on hERG potassium channel. Methods: The whole-cell patch clamp technique was
used to record the change in hERG potassium current (Ix,) on HEK293 cells that stably expressed hERG potassium channel (hERG -
HEK?293 steady-state cells) , which was treated with four test concentrations of bepridil,, quinidine, sotalol , ondansetron, cisapride , terfe-
nadine, ranolazine , verapamil and mexiletine, to study the concentration-dependence of the effects on I, and the half maximal inhibito-
1y concentration (ICs). Resuts: All of the nine clinical drugs tested produced a concentration-dependent reduction of hERG current.
The ICso values of bepridil and quinidine (high TdP risk clinical drugs) were about 98.32 nmol/L and 1.95 pumol/L, respectively, and the
ICso values of sotalol was >300 pmol/L. The ICs, values of ondansetron, cisapride, terfenadine (intermediate TdP risk clinical drugs)
were 0.94 pmol/L,39.10 nmol/L, 128.58 nmol/L, respectively. The 1Cs, values of ranolazine, verapamil and mexiletine (low TdP risk clin-
ical drugs)were 9.94 wmol/L, 235.49 nmol/L and 65.56 pmol/L, respectively. The ICs, values for the nine clinical drugs corresponded
well to those published within the literature. Conclusion: The risk of drug-induced TdP is closely related to the block of the hERG
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channel, but the hERG channel block is lack of specificity as a predictor of TdP, which is also associated with multiple ion channel ef-
fects. Some clinical drugs also block Nav1.5-late and/or Cav1.2 currents, which can reduce the risk of TdP caused by hERG block. The
data obtained by this method is reliable , which provides a reference for the hERG block test performed by domestic GLP laboratories

and can be used for the safety evaluation of drug cardiac toxicity.

[Key words]  drugs evaluation ;torsade de pointes ; hERG ;whole-cell patch clamp

hERG [ (human ether-a-go-go related gene ) 2
& T Kvl 1.1 (hERG i@ IA & ) , hERG #3818 HL
it (L) TE 0 JUE BhAE H A, 52 W A ot 2 o 2 47 o A
FH o Il AR FH 24 9 BELIT hERG 18 38 23 S 80181 K
QT Zi A 1iE, H-49 I 1T 2 vt 1 7% Y % T (torsade de
pointes, TdP) UK ", PEID LA Ay 2 4 R £
AR I A 2 25 Y PRI BB hERG 38 18 R B0 AR
H MR, A 2005 42 24 f A [ B i
23 (ICH)STB Fl E14 ST R JLF- BT A7 I 25 6 23
TEAR hERG BHE LA , A 1l 254 [ 530 TdP i
iSO €T E

SR, THBR hERG B 7E I R FH 2590 & v 2
— IR E AT S5, 70% A0S PITE— 2 ¥R T ¥y m]
FHIT hERG 3 IE ", 3X B G VA 1Y & R 25 ]
RE SR IR D . 2013 47, 0 IF 4 4 1 58 P 4 (CS-
RC) i AR RL £ 5 T (HEST) #1156 [H 6 i 24
AP ERJR (FDA) AE4 T AR NE0EJE H40 AT
(CiPA) , B 7ETF &8 B 36T AR B B ALHI L
A2 H Al BA— 280 (hERG B ) | JAlE35 45 (QT
) o CiPA A4 2 Tl iE /N (ICWG) Lin silico
B TAEZ (ISWG) T4l TAEA (SCWG) Flllfi IR
AL TAREA (CTWG) 44~/ N, CiPA IR AL T
VELH A HO R AR B R 2 A 2 P I
PREEVTAE LRI & 2 4], FLpedt T — 410 35 B TdP
A% rr R AU 1 28 Folvil PR FH 25 0V S Rl 2454, 56
— B BERYIIE 25 R 12 Bl 58 B BRI 254
16 70 2 73838 /N @ A IR 25905 Lo v .
v T (WERG) Lo 1, F1 I, 7 0 I 285 38 18 B 7E
LIGHIE e 38t 1 5 K6 I I R FH 245 9 %oF 00 B 5 -3
TEAE FE R VA 1, T AS ) o e e F 15 Fn g 05,
22 [0 5 11fs A P 24 40 %ok o K 85 308 3 52 W ) 22 5
PEFNEE &M, I 37 22l OGS 8 3 3 1) 50 P
JH AL UEFIEAIE in silico AP AR

TR ) B4 Jr 2 AR B VA, H TR
[ 15 Fi g A5 A 8k 22 S K, AR g
TE GLP 525628 K FH ICWG HEFZ (AR E hERG HLI T
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SEFE Y AR TA] A R A B VR A 3 A TR A 2 g T o
D7 VRNV BE K T 9 Fh CiPA 55— BEBo ik 25 1 ot
hERG 38 [ BHIBTE H

1 #RFTTE

1.1 A
111 SEEeZmig

AR E i YL 32 1k hERG 413 38 1 HEK293 41
M (hERG-HEK293 F2 25 40 Al , 1t5-: APC092811) , 2k
J5 : SARL CREACELL /N ] , B[
1.1.2 X5

i W DMEM $5 5% 5 95 4 % &R . G418 Fil Ac-
cutase IHALIK (Gibeo A, SE[H) 5 B4R ILIF (Biologi-
cal Industries 22 &), LA A% ) s E-4031 ., — H 331 A0
(dimethyl sulfoxide, DMSO) (Sigma- Aldrich 23 H] , ES
) s A0S L FEAR I 32 (Nanion Technolo-
gies GmbH A w78 ) .

20 L A AR 43 (mmol/LL) < NaCl 140, KC1 4, Mg-
Cl, 1,CaCl, 2, HEPES 10, Glucose 5, NaOH 5 pH %
7.4, (298 + 3)mOsmmol/kg; FEL B2 PRV 29 (mmol/L)
KF 120,KCl 10, EGTA 5, HEPES 10, NaCl 7, KOH ¥
I pH E 7.2, (285 + 3) mOsmmol/kg; £ 12 ¥ i 4>
(mmol/L) : NaCl 80, NMDG 60, KCl 4, MgCl, 1, CaCl,
10,HEPES 10, Glucose 5,NaOH 1#77 pH £ 7.4, (305 +
3)mOsmmol/kg.
113 Z2NE

Patchliner NPC16 (Nanion /A &) , % [E ) , EPC10
JBE R B CR #% (HEKA A &), 8 ) | 298 i 6t
(IMT-2, Olympus A ®] , H A ) , CO, A fu 3% 5548 (For-
ma Scientific 2N F) , EH ) .
1.2 Fik
12,1 fmppissi

¥4 hERG-HEK293 Fa A 4l i 7 7% G418 11y
DMEM-10 55357 (%4 1.2 mg/mL G418 . 10% 32 1fiL
5 5 100 U/mL 58 E M 100 pg/mlL 555 Z 1 DMEM
R ERE TR BRI, BT 37 °C.5% COL B3R
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FhEESR R 1 d B 1RSSR
122 mppké

BCUMRRE 77 AP A A OB8E T 4 e i iese
TCHA 5 R AN ), FFE R IR, A 2 mL PBS 7 1k
1RGN 1 mL Accutase JHALTRIE L2 1 min, I
AT G418 () DMEM- 10 B5 3 2 LM Ak, I T 40
AP R B A BSOS TR 0 (20 °C, 1000 r/min,
5min), FE B, I 1~2 mL 40 fitd #2177 41
MY BB A Nanion Patchliner 2 H 3B R 48
20 A
123 iy

o T BE A FH TCWG $243E , A DMSO 7 i3 i
i VRO TP 1 Y 5 VAR S AR v A R VB AT PR 2 i
VR, FH 20 B AN RCRE G Y 00 SR BE 1 000 435 75 31 AH
B TAER (F 1D,

R1 HYKRNRERRE

Table 1 List of compounds, concentrations tested and

risk profile

Bt He B (umol/L) R
TR 0.3.0.1.0.03.0.01 =
ZERT 10.1.0.3.0.1 =
FAWIRIR 300.100.30.10 [
PRI 10.3.1.0.3 i
Pavb A 0.3.0.1.0.01.0.001 rh
FREIR 2 0.3.0.1.,0.03.0.01 i
% 100.30.10.3 %/
HERIMK 1.0.3.0.1.0.03 %7
KT 100.30.10.1 /7

1.2.4 Afmiopk kA

TEZ WA T M Patcheontrol HT 5445 il Na-
nion Patchliner 4 [ Sl 5 -8 TAE 5k 58 U P, 2R
H Patchmaster 50438 i EPC-10 i C#S7E H ik 2R
LE A7 hERG 81 B I 854 o 7 96 1 Patchliner 42
FI B0 B R B A 3 A AL AW DA 200 i e g B 2 i
B ES R b R R A DTS 1S A E
PEAE R B LA /NLE O R HL B R 1~5 MQ, Bl
Patchliner TAES, 58 lEHE R, 2085 bl 5 40 i
P [ B > 1 GO L 44 T 7R B AR, TP il 4=
AR SRR, FR AR R AME IR L 25 (Cs) S Jm)
PR ERERFLBH (Rs) o SR AR FHUE AR 2K 5331 hy 20 kHz
13 kHzo 2SR MNZ4 1T 09 hERG $##3HE HL I (I , 75
HL AR Je R RN 2h 2 [l —A 4 i 2 1 9]
P:(0.3% DMSO) 4 25 Wy B (R 2 =7 ) L BHE
(0.5 wmol/L E-4031).,

HL I SRR )T LR -80 mV, At fb =
+40 mV, B2 K 500 ms, SRJ5 it 77+40 mV £-80 mV |
A A8 4 100 ms B PE R RMORK (1.2 Vis) o B:5 sl
S 1 UKL, DA 2 P I AE ARHIE B T 6, DA PR YR
R B8 HIE R A RCEHE o VR BB - 6 A& Bl HlL
FREAEES] =L, (/[ 1+ (Cw/[C])M]), Hor
[CIR R IR L, Con R 2 BN H W JE (1Cs) L h
i Hill %4
13 %it¥H ik

15 FH 1gor6.05 F1 SPSS 21.0 B A4 4347 , 256 K i
VIS5 50 AmifE 22 (x + 5) e, N 2250 BT Al ST,
FEA KB AT R SE 3T, P < 0.05 22 S HAT 583t

2 &% R

2.1 FEH/RAThERG 4738 18 4945 A

/K 10 nmol/L X} hERG 8138 18 F, i (Ix.) JC
YEHT, 30,100 #1300 nmol/L X I A7 M HIVER] , HL bt
W PE R R, R b RN I ORI ok (6 2, E 1A,
B35 Ml R X hERG 238 38 1) 78 FH EL A W 3 A ft
PR 28 Hill iR HLA A5 2178 M R v B 800 i 2k
(1 1B) , R38R 19 1Cs {4 (98.32 + 11.3) nmol/L,
Hill 2% 1.52 £0.25,

F2 FTEH/RIThERG BITAIHNH 2
Table 2 Percentage of inhibition of hERG current by be-

pridil (x £5,n=4)
WP (nmol/L) LA %R (%)
0(0.3% DMSO) -1.45+1.75
10 0.33+5.06
30 891 +5.54"
100 54.45 + 4.65'
300 79.64 + 4.80"

50(0.3% DMSO) 4%, "P < 0.05,,

2.2 AR TFhERG 478 i 694

)27 0.1.0.3 pmol/L X} I TEAEHT, 1,10 pmol/L,
XTI A MEIER, HREE WG K, 28 )8 T X L1y
PR (3, K 2A) , B4 JB T X%} hERG #3838
FOVE I EAT e EE AR I . 28 Hill AR A 15 845 e
TR B - B £k (T 2B) , 25 e TR ICs fH R
(1.95 + 0.12) wmol/L, Hill Z%%40.97 + 0.04.,
2.3 k4w R hERG 478 14 69 4F

2% /K 10,30 pmol/L X} I, ToE T , 100,300
wmol/L X L A7 P/ , HLBE A e B3 R, R A%
IR L (R I 1 SRR (5 4, ] 3) , R Ath 365 7 X
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A 40 mV 500 ms A 40 mV 500 ms
-80 mV -80 mV -80mV —80mV
100 ms 100 ms 100 ms 100 ms
A
1
— Control A1 — Control
; 10 nmol/L 0.1 pmol/L
100 pA | —30 nmol/L 200 pA ~0.3 pmol/L
—100 nmol/L. I — — 1 pmol/L
{ —300 nmol/L 200 ms ~10 pmol/L

w

100

80 1

Ii(%)

60 -

40 4

20

10 100
Coepiar (nmol/L)

A ST hERG U AL SR AT (EJ7) AR5 /500 hERG HL
PPET CR 7)) s B /R 3] hERG 3838 VR B2 -8 i 2% (% +
s,n=4),

E1 FFii/R3hERG B (1) B FEETEF
Figure 1 hERG current(Zx.) block by bepridil

£3 ZRThERG HiFHMHI=R
Table 3 Percentage of inhibition of hERG current by

80 A

60 A

1.(%)

40

20 A

0.1 1 10
Cgunidine (nmol/L)

A:ZE R N hERG UL SRART (L5 ) FZE 2 T X% hERG HL T
PIVER CR ) s B2 28 ) T4l hERG 3 38 vk B 800 2% (% + 5, n=
4),

2 ZEETXIhERG Bif (Ix.) FIBEETE
Figure 2 hERG current(/x.) block by quinidine

F4 FfiE/R3ThERG BFAIHIHI R
Table 4 Percentage of inhibition of hERG current by so-

quinidine (x £s,n=4) talol (x +s5,n=3)
e JE (nmol/LL) FL I 2 (%) W (nmol/L) LRI % (%)
0(0.3% DMSO) -1.03 +£2.96 0(0.3% DMSO) 3.70 +4.11
0.1 3.60 +7.41 10 8.09 +9.37
0.3 11.81 £ 10.59 30 6.86 + 2.37
1.0 35.16 + 8.48" 100 21222217
10.0 81.80 +2.85" 300 41.95 + 3.64

50(0.3% DMSO) He4,"P < 0.05.

hERG #1380 18 (11 I E A VR BEOPE . A S g0 A
FR) 2%l 98 JR % e Wk BE 300 wmol/L ISF A4 310 4 R
(41.95 +3.64)% , T AR MK /R 1C E>300 pmol/Lo
2.4 5 I8 3wt hERG 4718 18 694 )

A3 0.3.1.0.3.0,10.0 wmol/L X I A 41 il
YERT, HLREE MR EERE K, B PE )BT LA ] 28R
(F5,E14A), B By PFRI B0 hERG #1538 18 1 4
AWM . 2 Hill A5 2 B PH R B ik
JEE -0 M 2k (1 4B) , B PH A1 1Cs0 fH R (0.94 +
0.07) wmol/L, Hill 2%/ 0.84 + 0.06.

2.5 YA hERG 4718 18 694 )
PGUPLEA] 1T nmol/LX I JEAEH, 10,100,300 nmol/L

50(0.3% DMSO) He 48, 'P < 0.05,

40 mV 500 ms

-80 mV -80 mV
100 ms 100 ms

— Control

10 pmol/L
—30 pmol/L,
—100 pwmol/L
=300 pwmol/L

F ik T hERG FLF I SR AT (7)) R ALK /R % hERG HL i
HIVERICR 7))
B3 Zfthi&/R¥ThERG B (1) B9 BEET{E
Figure 3 hERG current(/x.) block by sotalol
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R5 BT hERG EifAIIMNG =R
Table 5 Percentage of inhibition of hERG current by on-

%6 BRI hERG BIFAIHNH 2
Table 6 Percentage of inhibition of hERG current by cis-

dansetron (x £5,n=3) apride (x £5,n=4)
W JE (nmol/L.) AN (%) W JE (nmol/L.) LRI % (%)
0(0.3% DMSO) 3.03+1.12 0(0.3% DMSO) 0.64 +4.71
0.3 28.25 + 4.49 1 -2.35+£6.26
1.0 5431 +5.92 10 28.22 + 8.44
3.0 75.80 + 3.43" 100 67.45+9.19
10.0 85.89 + 0.82° 300 82.44 + 1.03°
50(0.3% DMSO) 42, "P < 0.05, 50(0.3% DMSO) He4,"P < 0.05,
A80 ; 40 mV 500 ms - A 40 mV 500 ms
- m e m
100 ms | 100 ms 00y 00
Control | Jlr‘\ ~ Control
— Contre |
100 pA 0.3 pmol/L GLLG N - }on ?rzl(fl];L
—1 /L 200 ms ‘
200 ms ; “““‘”1 i —100 nmol/L
2 pmo A\ —300 nmol/L
et b /\ ~10 pmol/L e
i et
B
100
70
60 - 30 -
s S 604
=< 40 A =
30 - 40
20 A
e 20 A
II| T T T IIIII| | T T IIIIII| T T IIIIII| T 1
1 10 1 10 100

C()n«L\lelmn( }Lmo]/L )

A:ZEIR T hERG MU I e SR AT (1 J7) FE RIS hERG H
TEPEFTCRT5) 5 B: & PR B hERG SEHE (1) -0 2R (3 =
$,n=3),

B4 BRI hERG B (1) B BEET1E R

Figure 4 hERG current(/x.) block by ondansetron

XF LA HIVER , FLBEE VR, VE VD EL RIS LG
Tk S (6, K SA), BIVE YD F A% hERG #1138
T FE A VR R . 28 Hill 5 R HL & 15 20 v
Vb HOR e J3E -5y 26 (RSB , P U0 HL R 1Cs
47(39.10 + 3.92)nmol/L, Hill &%} 0.80,
2.6 4 AEARE A hERG 478 18 69 4 A

FEAE IR %E 10,30 nmol/L Xt I JTLAE H , 100, 300
nmol/LXJ AT T HIAE A, LR & e B Rl R AR
X LA RIZGR (27, 8 6A) , BRI E X hERG
BR3E A P4 A VR AR . 28 Hill RS A5
FINREAETI A2 ik B2 -5 i 2 (11 6B ) , R AR TR E 1)

Cisapriae (nmol/L)

AT hERG U TCSRALF (1 J7) FY Y5 LEA] X hERG H
TAPE CRJ7) s B PG YD LU AN hERG 3838 A v B2 -4 i 2k (% +
s,n=4),

5 FPEERIXThERG BiF (1) BIBEET4E A
Figure 5 hERG current (I« ) block by cisapride

1CsofH 4 (128.58 + 40.10) nmol/L, Hill %N 1.62 +
0.79.
2.7 FiEAEAThERG 4718 18 69 1E A

EIRZE 3.10.30.100 wmol/L X I A M HIVE
LB W BERG R, TR I AR bR (36 8, &
TA) , BDTE X hERG 8138 38 4 B R AR
o 28 Hill 7RG 15 21 75 v 8 1 ik B - 500 1 26
(E7B), TH 1A 1Cs0fE 4 (9.94 £ 0.56) wmol/L, Hill
ZH040.98 +0.06,
2.8  “edadh k3t hERG 478 8 644k 7

4 F7 A K 30 nmol/L X} I, TG AE I, 100, 300 .



6 - [ S N

H39BH 1
20194F 1 A

7 45AEAEI hERG BT HIHIH 2
Table 7 Percentage of inhibition of hERG current by terf-

8 FiEEX hERG B AIHIHI 2
Table 8 Percentage of inhibition of hERG current by ra-

enadine (¥ +5,n=5) nolazine (x +5,n=4)
e FE (nmol/L) il 12k L A% (%) e (nmol/L) g1l akAe LRI % (%)
0(0.3% DMSO) 5 0.11 +4.71 0(0.3% DMSO) 4 2.72 +3.45
10 5 -12.34 £ 15.51 3 4 24.16 + 6.57°
30 5 -2.06 + 10.05 10 4 5291 +491°
100 5 49.22 + 16.74" 30 4 75.84 +3.10°
300 5 72.03 + 6.55 100 4 88.97 = 1.05
50(0.3% DMSO) L% ,"P < 0.05, 50(0.3% DMSO) b4, 'P < 0.05.
A 40 mV 500 ms A 40 mV 500 ms
-80 mV -80 mV -80 mV -80 mV
100 ms 100 ms 100 ms 100 ms
y — Control _g:(::}:g}/L
i 10 nmol/L 200 pA 10 /L
100 pA 30 nmol/L e bmo
[ 200 ms l‘\ —30 }LmOl/L
200 ms fu |~ 100 nmol/L _ S8 100 pmol/L

|, | —300 nmol/L

ORI TR .M«.w—...
AL R AR W v SR K '~'-

120 A

100 -

80 A

I (%)

60

40 A

20 -
T T LN B B B B | T 1

10 100
Crrestenadine (nmol/L)

A2l T hERG HURATC AR (L J7) MR X hERG L
WRIFER CTJ7) s B RRRE I 0 hERG 38 18 A 2 -800, 2% (% +
$,n=5),

6 $FIEFBEXThERG BT (1) BIBEETIE A o

Figure 6 hERG current(Zx.) block by terfenadine

1 000 nmol/L X% I A I HIVE R, HLF & e FE 3SR, 4k
IR L AR B (2 9, B 8A) , B 4EHifAK
X hERG $38 18 iy /5 A W BE AR . 28 Hill 7
RIS BRI K v B2 2500 i 2 (418 B) , 4
FEMAK ) 1Cs0 8 M (235.49 + 14.40) nmol/L, Hill %%
H1.25+0.09,
2.9 % HEThERG 4784 6975 A

ZEVEHE .10 wmol/L X I ILAEFT , 30,100 pmol/L
X LATEIVE R, HL Rl A VR B K, SEVTERXT LG
iR (2 10, B 9A) , BRI 2 PE X hERG 4713 iE
FIVE LA M EE MO . 28 Hill ARl A A5 31 96 7
B v R -0 il 26 (R 9B) , SE VG 3 1) 1C (A

80 1

60 -

I«(%)

40 A

20 A

10 100
Cmmm.m( }Lmo]/L )

AT hERG RURAYIC R F (LB J7) R TR X hERG HL R
MVEH CR ) o B B RN G hERG 38 38 (14 e BE -0 iR (7 = 5,
n=4),

7 EHEEI hERG B (1) FIBEHT{E A

Figure 7 hERG current(/x.) block by ranolazine

(65.56 +9.73) wmol/L, Hill %84 1.60.
3 4t i

1T AN [ R H 259 5 hERG #1818 1 25 5 o
MOESATRE SE RIS L E R AR, 25
EURELE G R FH 25 WA A TR R P B 45 10 s
ANTA] A5 R B R AR 5256 T Y hERG L A 3R
P iR Se e A R B B VR . AP RN
Wk 2R T VRIS IR AR PV LA R
HRAE TRV HERLIAR AN G P nT M hERG #1718
18, HLREE ARG R, 250 L AR 508K B
O Fifulfi A FH 2490k hE R G 83 ) BEL I B AT e 2
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®9 HRIMAKI hERG BiRAIHIHI 2
Table 9 Percentage of inhibition of hERG current by

F10 EFEI hERG BiRAIHIH 2
Table 10 Percentage of inhibition of hERG current by

verapamil (x £5,n=4) mexiletine (x £5,n=4)
e (nmol/L) g1l akAe LRI (%) W FE (nmol/L) 2 % LA 1% (%)
0(0.3% DMSO) 4 1.03 +4.06 0(0.3% DMSO) 4 -1.47 £ 4.65
30 4 4.96 + 6.47 1 4 -8.80+7.13
100 4 27.39 + 10.58" 10 4 -2.21 £9.23
300 4 58.63 £ 6.15° 30 4 27.56 + 8.36
1 000 4 84.61 +4.77 100 4 61.91 +9.68"
50(0.3% DMSO) b4, P < 0.05. 50(0.3% DMSO) H&:, P < 0.05,
A 40 mV 500 ms A 40 mV 500 ms
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100 ms 100 ms 100 ms 100 ms
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f\ ~ Control _ ! 1 p,mul/ll/‘
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Figure 8 hERG current (/) block by verapamil
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600 mg/d, 285 FH QT HEF AN TP, 7% SLIGK 3 1
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Figure 9 hERG current(7x:) block by mexiletine
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Table 11 Comparison of IC;, values to the literature

Hill SCHR1Cso

2 Cal ponol L) £ (pmol/L)
/R 0.098 1.52 0.023~0.149"%
ZEleT 1.95 0.97 0.235~1.1°"
F g R >300 — 74~8105010
B PRI 0.94 0.84 0.081~1.5156:1¢
PV A 0.039 0.80 0.002~0.045"5"""
FEEIR 0.129 1.62 0.006 6~0.204""'
TR 9.94 0.98 6.5~53.21%1
IR S 0.235 1.25 0.136~0.499'""
Fru 65.56 1.60 104.7"°
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