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Antiviral activity of amodiaquine derivatives against SFTSV
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We have previously found that the anti-malaria agent amodiaguine is active
against the replication of severe fever with thrombocytopenia syndrome virus (SFTSV). When the
anti-SFTSV activity of 100 amodiaquine derivatives was examined, a novel derivative (# 90) was
identified as a potent and selective inhibitor of SFTSV in vitro. Its antiviral activity was
approximately 10-fold higher than that of amodiaquine. When its mechanism of action was studied, #
90 was appeared to act on a rather early event in the viral replication cycle and exert its
anti-SFTSV activity. When # 90 and favipiravir was combined, it exhibited an additive antiviral
effect. The results of mouse experiments revealed that # 90 had a problem of its pharmacokinetics,
suggesting that its formulation change or chemical modification will be required.

SFTSV



1 SFTS 2011

1 SFTSV
2013 1
498 SFTS 2020 1 29 60
498 70
47
3 2
SFTS
2016
SFTSV
3
2
111 4 1999 HIV-
CCR5 TAK-779 5
11 6
26 C SFTS
SFTS SFTSV
SFTSV 50%
50% 20uM  >100 pM
1 SFTSV
SFTSV
SFTSV
2 SFTSV
SFTSV
1 SFTSV
100
STFSV SFTSV
SFTSV Vero HuH-7
24 3
TagMan Gene Expression Cells-to-CT™ Kit
Thermo Fisher Scientific Inc. real-time RT-PCR RNA
3
RNA
RT-PCR RNA
HCV HCV
7
2 SFTSV

time-of-addition
high multiplicity of infection MOI



2
SFTSV
median effect analysis®
4 SFTSV 1
1x10?TCIDsy 50% tissue cultureinfective dose SFTSV
100% 1x10°TCIDsy SFTSV
1
1 kg 6.25 25 100 mmglkg 1 1 5
SFTSV
3
1 SFTSV SFTSV
100
Vero SFTSV
10 #90
# 90 50% 2.6+ 0.6 uM
4.1+0.6 uM 50% >50 uM
#90 SFTSV
50% 19.1 +5.1uM
Vero SFTSV
SFTSV #90  50%
6.7 uM 2.5uM #90 SFTSV

s i
: OH(

Amodiaquine 19:4°£ 5.1 > 50

#90 SFTSV
2 #90 SFTSV
time-of-addition
# 90 4 6
12
#90 SFTSV
# 90 11
3 SFTSV 1
invivo SFTSV #90
100 mg/kg
#90 invivo
#90
#90 invitro invivo
# 90
#90 invitro SFTSV

#90



#90
in vivo
#90
SFTSV

SFTSV (SPLO30 102 TCIDg)
or medium (DMEM 2%FCS), sc

'

0d 1d 2d 3d 4d 5d 6 d 7d 8 d

[ewaiverdead] A A A A A A A A A

Compound No. 90¥& 1%,
0, 25, 100mg/kg, ip A A A A A

prd
EihEETIRDHELEL EhEETYRDERE
120 109——6—0— 6 6 00—

% 100 -+ — _. 80

a &

s 80 =

RS : 2 60

= 60 Medium + No901& 1

% 100mg/kgx Sd (No12) E 40 —&—Medium + No901Z

2 40 ——Medium + No90# § 100mg/kgx 5d

B 20 100mg/kgx 5d (No18) 20

]

0 0
01 2 3 4 5 6 7 8 o 1 2 3 4 5 6 7 8
Days post inoculation Days post inoculation
SFTSVIETEVY O RADHEZ L SFTSVIETEVY OV ADEFE
120 WE—N 22 » " n
% 100 | ——=——t=h ———SFTSV+No90#& . SFTSV + No90&
=) - ! — omg/kgx 5d s omg/kgx 5d
5 80 : - & 8
® ——SFTSV+ No903& % 60 i
E 60 25mg/kgx 5d 1] ~8—SFTSV + No9035
B0 -
% 40 SFTSV + No903& S 25mg/kgx 5d
> 100mg/kg x 5d 2
g 20 3 50 SFTSV+ No90 %
0 100mg/kgx 5d
0 1 2 3 4 5 6 7 8 0 =
Days post inoculation o 1 2 3 4 5 6 7 8
Days post inoculation
#90 SFTSV

Yu X-J, et a. Fever with thrombocytopenia associated with a novel bunyavirusin China. New Engl.
J. Med. 364: 1523-1532, 2011.

SFTS
http://www.nih.go.jp/niid/j a/diseases/ sa/sfts.html
Tani H, et al. Efficacy of T-705 (favipitavir) in the treatment of infections with lethal severe fever with
thrombocytopenia syndrome virus. mSphere 1:€00061-000615 (2016).
Baba M, et al. Potent and selective inhibition of human immunodeficiency virustype 1 (HIV-1) by 5-
ethyl-6-phenylthiouracil derivatives through their interaction with the HIV-1 reverse transcriptase.
Proc. Natl. Acad. Sci. USA 88: 2356-2360, 1991.
Baba M, et al. A small-molecule, nonpeptide CCR5 antagonist with highly potent and selective anti-
HIV-1 activity. Proc. Natl. Acad. Sci. USA 96: 5698-5703, 1999.
Nitanda T, et al. Anti-human immunodeficiency virus type 1 activity and resistance profile of 2°,3’-
didehydro-3’-deoxy-4’-ethynylthymidine in vitro. Antimicrob. Agents Chemother. 49: 3355-3360,
2005.
Salim MTA, et a. Potent and selective inhibition of hepatitis C virus replication by novel
phenanthridinone derivatives. Biochem. Biophys. Res. Commun. 415: 714-719, 2011.
Chou, TC and Talalay, P. Quantitative analysis of dose-effect relationships. the combined effects of
multiple drugs or enzyme inhibitors. Adv. Enzyme Regul. 22: 27-55, 1984.



Masanori Baba, Masaaki Toyama, Norikazu Sakakibara, Mika Okamoto, Naomichi Arima, Masayuki 25
Saijo
Establishment of an antiviral assay system and identification of severe fever with 2017

thrombocytopenia syndrome virus inhibitors

Antiviral Chemistry and Chemotherapy 83-89

DOl
10.1177/2040206617740303

Sakurai Yasuteru Sakakibara Norikazu Toyama Masaaki Baba Masanori Davey Robert A. 160

Novel amodiaquine derivatives potently inhibit Ebola virus infection 2018

Antiviral Research 175 182
DOI

10.1016/j .antiviral.2018.10.025

SFTS

2018

Baba M, Toyama M, Sakakibara N, Okamoto M, Saijo M

Establishment of an antiviral assay system and identification of severe fever with thrombocytopenia syndrome virus (SFTSV)
inhibitors

30th International Conference on Antiviral Research

2017




SFTSV

SFTSV

27
2017
70
2017
0
2
PCT/JP2018/000887 2018
Robert Davey
PCT/US2018/27528 2018
0

(Saijo Masayuki)

(50300926)

(82603)




