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hydroxychloroquine, azithromycin®

EFERVRVOFMESVICTDEREKICEAT SR

KBS UT-HeartBF 2 AT

HEE— FHEET AE

2B (RER T

I—H (4K &1t

|:|77<E.IL.\

Eak%k%ﬁﬁ%%ﬁﬁﬂ

= E

b

=)

FIGHT Ag

ainst COVID-19



X © . FIGHTAgainst COVID-19 ./
*

B : COVID-190D fixfd ;A H chloroquine/hydroxychloroquineld KIRIREEERRER ICE WV TAEABEDRINEZE S TULVEL,
LA LR TCREICFRIATWSEREETOMHPREL, vioTHRASIAERVAIILRAREL Y XIBIZELN. £O
BHRE, ChAoDFERIOREMERATHIBGEFABIRKDFEL) RVIZHT LBELNHES-OHTHZIEEZONSD.

H® : chloroquine/hydroxychloroquine(#i B Flazithromycin DA Z E L) I T B LEBADEIER Y X9 OAFEL
EREFHNEDREEZITL, ChoDFEHRIDCOVID-19GEFEL LTOAREOHESICETASCLZBNET S.

Bk BAIZ DESIAL—2EHRAERZEAEHE-EFNOEAREBIRY R VM AT LZEEICBHRETHY,
BULTHEREEERELTWS. £7, A— My FIOSVUTORTAIZKYEFOHMBEA A > F v RILADEEE
ZEAITS. ChICKYMBBEA-ESHE (EEEv-EREERR) ICEDEFEFRELZRLICENTESDES
Salb—2arvEITS. b, REEMICHELTHEBEIN -MFOoFrRIVLEFTH0HHBRHKETTIL22005E
MoBGRAZDBETIZEZRAVWV-ESHNBEEEIEL S A L—23 %L, TdP (Torsades de Pointes) & FEIEh 2 FEARD
REREREZFMET 5.

invitro-insilico/N{ 7'V v F.OF @R XiE (LEFOEAICHAT I OEZSETFRER)
in vitro | | in silico ﬁ*ﬂicﬁ")%*ﬁfgfzﬁﬁlla)fﬁ;ﬁng’(UX7’&§qzﬁﬂi?6:&i){ﬁrﬁg
Ky Fo5UTER DY aL—% BURHE BURYEE
i : | )
£ 2f
= I HR40
= I HR60
E 1t I HR72
V]
= ND ND ND ND
, : : .
on[uM _ : 3 S \e\ 2 o & A & > & >
AFRIZE Y &1+ SEH| DA IS L OSSR S S S R S
UF 2 RILADOEHD THEIEF NS ’%ﬁuwg?iﬂm%ﬂi &}& @,& bé% b},e ééﬁ ‘bée @3»_9‘} qu‘ é\&" 6&\0 @Qg\‘b A@@Q
EEEEFL A—2EART ) R 7 % FEfif < S

(Okada, J. et al., Science Advances. 2015;1(4))
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Chloroquine

Hydroxychloroquine

Hydroxychloroquine
with 30pM
azithromycin

[-] 3ua44nd aAne|ay

l-.-l
EERIER D10
Conc hERG (% of control) Nav1.5-peak (% of control) Cav1.2 (% of control) AZ|thromyc:'|n in the 1
concentration range
um| 1|2 |3[a|s|e|1]|2[3|a|5]|6|1|[2|3]|a]|5]6 around 30uM c
3 (81.2(87.2(92.092.6(87.0[92.8
10 (55.3(67.769.4|73.7(61.6(72.998.7(89.1{92.0(93.090.1|93.7 Concentration [uM]
30 [30.0(45.7(41.940.0/30.4|47.5(90.5(83.7|80.8|85.6(83.4(82.5(96.3|86.2(90.1(90.0(91.8|90.3
{ o
100 [12.9(18.4(18.2(14.5 9.5 (24.8(71.8(59.1(50.0|66.8|64.9|65.5|79.8|64.0|74.1|68.8(82.3|79.7 —1INa IKr(37 C) —Ks INa,L
300 38.5(36.9(23.4(40.5(38.4(43.4|43.7|40.0(43.3|38.6|59.4|57.1 —Ca,L -— —|Kr(25°C) 1K1
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A&l : Hydroxychloroquine &
aznthromycm(30p.M)0)1}'F

LALAMLA
LALAlﬂlﬂ

® CQ,HCQ, HCQ+AZ®1‘ET¥HJRUX7EEFW’E1TOT_ TdPF 4 RR{EIXCQ : 12.5[uM], HCQ :
35[uM], HCQ+AZ30[uM] : 22.5[uM] TdHo7=.



b= &

oo ® 2"V FIGHT Against COVID-19 44

Hydroxychloroquine DEREAR(EA ICXT T 2 FEIMERED IR

bbb b
Control 9 i i ? ? (REEHR 5% £ B &
D21E)
+Mexiletine X 10 U\/\/\/\/\/\/\M

+Verapamil X 3 V\\v/-/w&k/\

® Verapamil, Mexiletineld, At BARFHE LR
EFHEICEWNTTIPRELZ NG TR I E
— B TE-. INaLBAF XD FEERBEHICaL
| [CEERTELV =8, MexiletineldVerapamil|ZEE
_RT, BEEOERSABHETHT-.

HCQ35[uM] |
(REARSEERME)

+Mexiletine X 4

+Verapamil X 1 ‘
1[mV] |

HCQ 22.5 [uM]

+ AZ30[uM]
(FREEAR 5 £ FME)

+Mexiletine X 4

® Mexiletinel[ZBL TIXRHED2{STEE (/55 L
TAPREZHSCEIH KL o= —7A, ICaL
MHE{ERZRDVerapamillZBHED2{ZIEE T
HTIPREZFFCEIH FET-.

e S

+Verapamil X 1
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¥& 5@ (Hydroxychloroquine(HCQ),Hydroxychloroquine(HCQ)+Azithromycin(AZ) I 1T 5

QriER, AEIRFEERE L FEFRMPR

Safety margin
_

=] 3 L
R R E Vito TR S W1

00

D RER)

HCQ (black circles) and HCQ with 30 uM AZ (red circles)

4
3 N
1
lo
J

b

103

g 00 EFSEE(PBPK) '7’{ IDXE%E(ECSO) e (]
ll:' 0.095[uM] 0.72[uM] (Yao 2020) ¢
o} 00 O rrhythmis
< : ®
40msec 'Vv """" . 018 Heas AR
10~ 10 10° 10° 10°
concentration [uM]
ERR CER S
TWBIREET vitro CERBI S =i K ¥ Ta2L—42TK®
@.Eﬂ.:Fi%rEh(PBPK) 74 )LZ51%§(EC50) T-AEiRFEERFE

Verapamil, MexiletineD#fIC & V) FEIRFEEREIISHICERT S

B AT ROEMBICE->T, REAFERER LI —h ETELRIR - HEIEBIRIZOakforest-PACSD I R RZICEL THHEEZTREEL . COICREBMERLLEITET.

o IEETILDIEIZHINT
CQ,HCQHCQ+AZIZ, QTEE
HR150[ms]EBASEREICH
WTESENEARBIRGFHRT 5.

o CHREIX BBETHERHAINT

WA EETOMPEE, S5
[Z[EvitroCEBRAISh = vIL
RREECS0)LYHLKIBICHE
hhot=.

A RDOHMIITEEESSRIIZSLN.
Okada J, Yoshinaga T, Washio T, Sawada K,
Sugiura S, Hisada T. Chloroquine and
hydroxychloroquine provoke arrhythmias at
concentrations higher than those clinically
used to treat COVID-19. A simulation study.
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