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rectifier K I1C502 10.38uM, CadiFol diah ICSO% 2.45 uM=Z YEFTl. ketoconazole2 outward K 5ol
gk 1C507}F 3.11uM&E YEl ™, inward K A5 Aol ok 1050 1.232uM, 28aL Ca AF JAlol digh
1C508 4.09 uM& #Z AT}, itraconazole®} fluconazoled HERG A Fol® HTIE A 32 vehlx &
ATHE 3).

[AA)e] 4] 7 AFAES AEY Ca Aol N FFAS &3

Ca channel currentt A &5 A 71 plateau 2 AZAZTWR Z49 9 2HsA Add AFo|d,
£3], L-type Ca channel current”} inactivation®] AthAo g i X&EHo 7 %l*éi}ﬂoi plateauQ] A
o T3, FHXNAYE —4omVE 3hA HeH-2]¥A Na channel currentl} ThE FHFeo © kAl
g3 st HA 8o hedte] o] ZelA FEe] AY-oEAd A a9 4 use—dependency—é A5
t}. Charge carrier@+= Ca % Bag AME3IITH = 3).

[HA]e 5] F AZAE] AE HERG Aol A FAZA] &3

Aol = inward rectifier K channels, A-type K channels @ @ 7}2] o}& (subtype)®] delayed rectifier K
channels 5o] &A1ttt AFeA ko] o3 EAMOZ Torsades de PointesE F2dlE RS0 F2
human-ether-a-go-go-related gene(HERG)O] coded}+= delayed rectifier K channels& Zdste] Uelus= Z o
2 484 A, [Kr FeEe dFE SAA7)+= HERG channelss A9 71 S5 ALS AEFA7|= 279 o]
< AFRE TAATI= Xﬂéi/ﬂ, o] Adoe] FHA Aol JAY FEol| o3 vk w EAD(early after
depolarization)®]t} long QT syndrome(LQT-2)& do7Al Hof XHPHd 4 v}, whr, 2 AFoMe=
HERG currentel]l thdt k=9 gyt ## 9 E4o 4 THS = ﬁ]@ollﬂr. HERG current & %“éi} 9 vy
s} kinetics7b 553 & war, Mzl vhekg gol
29k a1 pulse protocolZ Wl FatAlel dxdwAle] oF &
o olt}. o] &ek IKsoll tigh k& &% fAe WHoRE A3k, HAYg-o&4d Ad &9 H use-
dependency s &Aetal A¢ FHE 53tk RFP-HERG A ES %‘f‘éé}«t— A E T HEK293T-REx A E3=0]l

o] A aﬁ o BAE

= T =

pcDNA4/TO-RFP-HERG - AAE =43} blastcydin¥ zeocin 2F /2] antibioticsE Bl o| =2 sH A RFP-
HERG AE& Tdste dUdAELE AFsto] F+=31lth. HERG A E leﬂxﬂﬂ»f 10% FBSE £3Fal+= DMEM wj=|
ol A ul skt XWV@\“J?‘TW A¥S P37l YsidE HERG AEHd AEE poly-L-lysine coated

coverslipol 3 3 1ug/ml9 tetracyclined ujokolo] xjg]sle] RFP-HERG A g9l WdL fFrslo] 2447
T Aol ALY, B oFEELS B HERG A bt A3 QTHE 4).

[AA S 6] H AZALAA FRAFEAF ROS(0, , H0,) A4 2 apoptosisel] HXE &7

(1) 28 e Aoz Al oa 0, 24

o wdEl AAEe Ao Aol o AEUe] 0, Bwe] WaE ## 3 vl fluconazole(1pl) 2
w0

ketoconazole(10 uM) & AZAHEoll 147+ FoF A= v Ay AES
o, A FACl miconazole(30 uM) 2 itraconazole(7 pM)& AZAMEo| 1AZF Fet Hglshd v] g A¥ET
o Hla 0, WAe] AA F7HTHE 5).



[0103]

[0104]

[0106]

[0107]

[0109]

[0111]

[0113]
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(2) 2] wikd AAl el Al Al 93 B0, T4

A A|Q] itraconazole(7uM) 2 miconazole(30 uM)E ¥ AfgE ATAXE 1A A A, v]A T H]
i HO0, +50] 7F&stE A4S R, Fluconazole(2uM) 2 ketoconazole(10 pM)S A2l o8] =

00,9 HAEEo] wA 2]l wls) FEA7 S7keks Aol #EEJATF (& 5).

0

ol

rir

(3) ATMEANAMY FdA L A Mol 9 apoptosis =AY

B adE ATAxES R A (itraconazole 7mM, miconazole 30mM, fluconazole 2mM, ketoconazole 10mM)
o] Aol 93l apoptosisZt FAH =] sl HESSY. 2 A3 FAFAQA miconazoleTro] 24A17F A A
Z Aol o3&l apoptosisZt FAsE o] HRHATHE 6).

(46 7] 2 AR7)% teEEe A3EY BolEd He ANy

719l Aug EUlE & 79 FEpro=z Al b dAAe] =4S Hrist 23, ® 79 75749} 2ol
miconazole, ketoconazole, Itraconazole= A1% AM|¥E2Q] =40 Q=
o] 1= Ao Folx ).

oo g X ulm 189
oF

=
@ FAY g @A g
w o

9 golth. weh Wyl 4ax
Aol
=9
=2
120.0 - 120.0
I x
100.0 - 3= 100.0
B ' n_@
7 .0 80.0
< 800 <+
00 60.04 U0 60.0 4
T 4001 T 400
200 A 20.0
s Contral  Mico  Wash.Oui . Control  lvaco  Wash.Out
(30uM) ffor 3n) (10uM) {For 3n)
(for 1h) (for 1h)
1200 1200
100.0 7
]!tj B 0
= 80.0 =
F F s
o e00 o0 s00
= =il
400 = 00
200 200
0.0 00
o Keto  Wash.Ou ¥ ¥
Comvel  outny fer b Conrol G MReron

(for 1h) {for 1h)
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E@2
o & LC20
fluconazole 90.00pnM
1traconazole 0.78uM
Ketoconazol 1.23uM
miconazole 10.40pM
EH3
o = HERG K(.in) K(out) Ca
ICs0(nM) =Kir2.1 =KV1.X
fluconazole 730uM X % X
itraconazole 20uM XK X X
Ketoconazol | 1.7—49uM(r) 1.23uM 3.11uM 1.08uM
miconazole 2.2uM(r) 10.4pM 2.45pM 2.12uM
Er4
e current
o # i % (mean+SE)
itraconazole 10pM 104. 5:+2 2
o0uM 97.1x£2.9
Sl 200uM 100.3%x4.0
1000uM 83.7+0.5
acetate 200uM 88.413.1
DMSO 0.5% D9 71+06.3

oy
g
(%)

Itracon
7um
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=56
itraconazole | miconazole fluconazole |ketoconazole
H30, l 1 T T
02— T T N v
apoptosis - [ - ~
EH7

= 02 all or none"::
= H:0: all or none'’

if: (2 T050 10u0°
Kin IC50 10pM® |
I
|
I
1

i

|

g = apoptosis all or none™ :

(s h = beating all or none'™’ 1
= Kout IC50 10pM |
i

I

(8) i = 24 (2Y
= HERG IC50 Z0uM ™ i =4 all or nons

T N

S EIhA) ERvl B A% 0%, 92 A% T AS5E025 ~ 2.038)
ICE00) 10uM o491 A% 03, o5kl A% = A0, 0.75, 23)
T ICE00] 20uM o] AQl A% 04, o5kl A% 23

[

T
I
I
I
I
I
|
I
I
I
I |
| |
I |
I ]
‘ ]
: 1= miconazole fluconazole ketoconazole Itraconazole :
| PlEEAF A | F 9= # 719= a 9= i 719= !
} a. 0d— 0.75 1 0.75 0 o] 0 0 1 0.75 :
|| b HzOZ 0.28 0 0 1 0.25 1 0.25 0 0 |
| e. Kin 0.5 1 0.5 0 0 1 0.5 0 0 i
i d Kout 0.75 1 0.75 0 0 1 0.75 0 0 i
|| e HERG 2 1 2 0 0 1 2 1 2 !
| £ Ca 0.78 1 0.78 0 0 1 0.75 0 0 !
| & Apoptosis 0.5 1 0.5 0 o 0 0 o 0 !
|| b Beating 2 1 2 0 0 1 2 1 2 |
i 1. Toxicity 2 1 2 0 0 1 2 1 2 i
} T# 1.028 0.028 0.917 0.780 :
} =4 #3 S48 = =AY =49= =49= |

_12_



TRAFROE) ONINREFRE Y B AT RN AW Y O BE
NIF(2E)E KR1020190012717A
HiES KR1020170096137
BB (TR AGER) A=t n S 2 Akshg=dtt
[#R]& B A e
LEEEES
ML
oz ot
LN
Yz
eSS
ez
KB A e84
HEE
Hi 3 2!
oz o
2% x|
MaE
% E
ez
IPCH %S GO01N33/50 A61B5/00
CPCH %S GO01N33/5014 A61B5/4845 GO1N33/5044
H N FF 3k KR102126608B1
HAERESE Espacenet
RBWE(R)

AEFES R —MERITEAYX ORAREEMNST L  EEFME 5
B AFIHEEFRIEY) ( 02- , H202 , Kin , Kout , Ca , HERG , AT ,
o, BHE , ARETENSORARSENIRNES , URETH
SO0ENEEITN S ERE AR,

HI g =/ &

HIE =15

F(E)A 2019-02-11
RiEH 2017-07-28
1200 12001
100.0 !EI 100.0
80.0 <+ 80.0 1
600 00 6001
40.0 1 ks 40.0 7
200 200 4
I8 Conrol  Mico  WashOw o
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1200 1200
100.0
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<+ 80.0
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patsnap

Control

Control

Itraco
(10ub)
{for 1h)

Fluce  Wash-Out

{1mM)
(for 1h)

Wash.Out
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(for 3h)
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