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Abstract: Corona virus disease 2019 (COVID-19) is caused by severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) infection. At present, there is no specific antiviral drug for this virus, and the main clinical treatment
is support and symptomatic treatment. Direct targeting the virus and the host targets are two strategies for the
development of antiviral drugs. At present, the research and development of COVID-19 therapeutic drugs has
made some progress on both approaches. Here we review potential anti-SARS-CoV-2 drugs to discuss the antiviral
mechanisms and potential of these drugs from the perspectives of virus and host. The role of traditional Chinese
medicine in the treatment of COVID-19 is discussed along with the prospects for drug treatment strategies of
COVID-19.
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Figure 1 Replication cycle of coronavirus and virus/host-based potential drugs for treating corona virus disease 2019 (COVID-19). ACE2:

Angiotensin-convertion enzyme 2; E: Envolope protein; S: Spike glycoprotein; N: Nucleocapsid; M: Membrane protein; nsps: Nonstructural

proteins; 3CLpro: 3C-like proteinase
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Figure 2 Structure of direct antiviral drugs and their intermediate to treat COVID-19. A: 3CLpro inhibitors (generate immature or weakly

infectious virus by inhibiting 3CLpro activity); B: RdRp inhibitors and related metabolites (inhibit viral nucleic acid synthesis by intervening

RdRp); C: Arbidol (block virus entry by interfering with clathrin)
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Figure 3  Structure of drugs acting on host to treat COVID-19

TR FHVR T ORI AR ARS A b 2 AR 2 75 AT AR R0A
J7 COVID-19 /3 5 & £ I R i A ik 5
4 SMNBEENRTAY

H ATEE 01 32 A T 2459 1 B am PR S e A
i N R FEAE F, Bl 3 ek 5 e 4 i RN 975 5 60 1)
R 5 0995 25 (I NAR RSP B2 AR (B13)
41 FHE

TR RN YR I, 15 38 PO 55 & N
FEAE R SRR T BB AR AR 2 FHE R A . TE T
T 3R G fp EE B — A e R T, FHEER R IR Bt
JRERVRTT M EE A, HETIRIRIGYT COVID-19
K - TIEFZHBN, ZUBA SR NER, T
T E a-2a (PeglFN-02a) 1F N —FiiE Gi bt 2 /T
254 B AIE SE AT IR T SARS-CoV Ail MES-CoV &
oo BLHTH—DH 7T RN, FIE TR G PeglFN-02a 74
J7 MERS-CoV &4y, 1] (5038 o 14 R A A7 2328805, |
BP0 R G —  WAHER . A5 OHTF
TRIT S 2RI T AR T A B AR . BAE
B AR G T T 4 M O™ R R, R T 4 A e
FABWE R Rett. EMIEHTIRBT 252
SR ST AURAT T HE . 7E MAL5 SARS-CoV /) iU
GUAR RS ot R I 2 IFIN-1 5 T 5335 B2 HH 300 T 0eg fof ]
S B 5 U B, (HR A S H IR IFN-1 R
2 (i 1 98 RE DA 1R SO S O 1 T 9 T2 4 o 4 9% R,
BE— 35 U R B AR IR T IR0 2 R G I 1R 45 2 i B
o HEE, TR G ] DU RUATT COVID-19 175
5 11 PR AR 56 I S
42 WERRHZE

UM A5 4% AR B 18 2R AT 2 B S R B |
FEC ), B R0 2R R LA ) i 0 28 . 7E 2003 4F
SARS-CoV it A7 I 18], B Bz o 25 0 ) vz I 1 HE
SR R, — T0U BB B AT 45 R R R W R R T
B B (A998 A0 3R R0 B B TRJ (670, 8K, B WF 0 &5
R, B R TR AT BB N SARS F#E I AL R, I



- 1086 -+ 2% %4 Acta Pharmaceutica Sinica 2020, 55(6): 1081 -1090

TE IR J7 5 1) 77 [ I ] 869, 7F MERS-CoV % ,
B TR I A R A Sl rer, Ak, iR B
ORI R R SE, R HA VA TT 2 H B s ot R B v
ZiEMR . 7E SARS-CoV iR IT HY, 1 FHZ 25 3 4 F &
R E I T FIRFERRER . DRtk 58 5 s B¢ il
R IR YT N B A 2R A, R T R R
i FZ 259097 7R B E R A 25 7 VR A&, B A,
] P I PR R 29T T B N SR B SR 3 W R R ¥ R 5 R AL
P 980 [ ML SR 22 N Fa A, o TR B R )RR T
S0 PN A O R iR A
43 SIEMBREIE

F W (chloroquine) 1B —F L IRPUIE 2 LEIR IR |
OV T 70 24K, #2504 (hydroxychloroquine) [
FEAE 1955 SEAE N PUIE 2 ke Bl BEFRI, =
AMUEBERER, I RA WS P00 B85 1, DR B
(1 G 92 R T A 0374, G m] DLIE I 115 pH E, S2 A
T = 20 60 V0 7 ik % B Tl 00 B A5 1 I 1 1, TR
ACE2 [P IEf b Ak, BH W% B8 5 ACE2 I 45 & K4 il
TR AR o ST pH IR 520 2 T Tl A 4 s R
AR PR J5E PP 52 L PN R 4T S Th A, R B 11 I Y
g . FMEXT R R E (bovine coronavirus, BCoV)
FHCoV-0C43 55 7E P 1) 2 Fh et R 2 35 B A B AT (1
48 R RSO, A 5T R B, SRV R R SV X SARS-
CoV HI MERS-CoV 44 1R 5 i) #0 i 7 FH, H. 50 75 J5%
LT S5 25 25 35 0] LUA 04 i) SARS-CoV 1) & i r77el,
AL, BT R B X SARS-CoV 3 & /N BRAK P
96 M N A 22 M s R, AE G B 1 AR S e LAY
£ Vero E6 41 fitd rr, S W 411 fi] SARS-CoV-2 ] ECqq I
ECso fE 4379 74 6.90 umol L1 F11.13 pmol L™, 7] LLE 2L
BEL M7 753 B el H RTE IR |, & H T COVID-
19 KR YT, BERIE R BN, (B Rl E 2~4 g5 45
Al fE A PESBEN, SARS-CoV-2 F1 SARS-CoV [ 32 14
158 ACE2, T &M T4t ACE2 (1) 1 fff b 35 A4 1 9 51 95
B, I & ] e B 17 SARS-CoV-2 J& 4L 1
TEM .
44 BMERTEENAY

W78 &, SARS-CoV-2 fl SARS-CoV —#£, N124H
il 75 % 4H 417K (1§ B A1 L (Cathepsins B and L, CatB/L)
DL J 5 i) 22 58 IR & 1 [ (transmembrane protease
serines, TMPRSS2). TMPRSS2 I ] 7 & %&£ &) iz
(camostat mesylate) P4 & CatB/L #1i 7¥] E64D tH[X it H.
AEEMP R, KRR — M O e H AR
LTI ZE, Btz A, — e G R, dnpEme e
¥ (nitazoxanide, NTZ) wJ DL 42 58 14 41 A 5+ 1)
B TIE a FIFIE IR, % S8 KRR

P25 N, O0F 2 Al RS B AR 4 1) 0 4 R ST, BE AT
RIL, NTZ 7E Vero E6 41 Jig 411 i] SARS-CoV-2 ] ECs,
N2.12 pmol-LL, S —Fa s g e i 48 V6T 25,
5 fhIGFRRTY

5.1 HZAHIFIFIFH 5

I PRI 7E R I, PR B A RIE T — &
MIVER o AbT B 25 W0 52 1A 1Y) 26 2 T DU FH 4 8 77 Bt
L T A i I BN B KM B I T, G B 1 AN m)
DR ER EARE. BHEEAR (e l5) )
TR ANR G ) Cfr et 2 ) AR5 8 AN 75 & ) Of
6 3%5) H T ARTE I AR ROE TR . b, B 5%
SR SRR AGEE T R S VR RN G AR T N
HARfE BB E AR, hES S RITE
iR b 2 & BoR T AR TT 2R
52 RR=H)

RARF=W i, H B BR A2 — Fh W H B AR 25 rp 40 B
HR I =k, N T 2 A R T, B M)k
TR, BT ORI, R T DL R 3 H ] SARS-
CoV 1t NI i, J& B K& B S5t 1 90 e R0 25 56
SiEme, Hiur, C4HF R T HER B 4
F CIR T B Y el R B I 48 10 I PR R 36, BR itk 2
Ab, ERAE N —F KR =W, CHAIESE LA LR b
BIAE FH, T 2 B 22 o 2 38 B A H k) s SR, R
[E Rl 22 e L g 25 MR 70 T RN b R K 22 it v &
PR BR W] it B A HT SARS-CoV-2 (138 71881, 3 3 HF
FEN ORGSR HOUR 5 I 2 7 3k 45 B, 7 07 0 A )
COVID-19 3CLpro R 3 & [ g 41 ] 55 B, 9 B 55 B2
FAEMRAN AT LIAR G 40011357 7 99 25 1 Mpro, {2 B AR ST
B ek 9 B ASCRAT T 2D IR S IR B TIE e
6 COVID-19Z4MM LB ESRE

bR TR 25 W R R AR AE B S R LR
SARS-CoV-2 1% Ffi 8 284 jif IR 9% B¢ 175 & 11 COVID-19,
FTHEERM, EEHNAESER TR EE.
X T 1% 9 B B 7 B BT B A R IR TT R TR £
Jiti. 1F 2003 4= SARS-CoV %t k& I =l 5, % TiZkd
PRI EF WO TR SRR, LB 758 = nl DU S %
1) 25 56 R0 4

BB B, TR 5 155 01T, 4 A 28 RN ) P s R 1)
AL CE IS T VP I R, BT LA T 2459 1) i ik
FSLEG, (B2 IT R IG E Rk . BF—
AR 28 50 55 259 75 ZE 0 R AR SN B 1k P I
T, RS ORI I R 1) 22 4 VAT 250, TR R BB B 1
I RAR R A b Bk E, J
PR B R AL A (S5 A ARG B R
SR ) BT P B AN TE 82 AR B0 A B AR R 0 25



¥ W55 COVID-19 Y67 29I 51 it i

1087

Table 1 Information about drugs for COVID-19 treatment

Drug name Reported mechanism of action Developer Original indication

Lopinavir/ritonavir 3CLpro inhibitor King Abdullah International ~ HIV/AID
Med Res Cent

Darunavir/cobicistat 3CLpro inhibitor Janssen HIV/AID
Remdesivir RdRp inhibitor Gilead Ebola
Ribavirin RdRp inhibitor ICN Pharmaceuticals RSV
Favipiravir RdRp inhibitor Toyama Chemical Influenza
Arbidol Blocking virus entry by interfering with clathrin Moscow-based Masterlek™ Influenza
Interferon Interferon response HBV and HCV
Chloroquine & hydroxychloroquine  Interference with transport and fusion of viruses Bayer & Sanofi-aventis Malaria

Glucocorticoide
Aloxistatin(E64D)

Camostat mesylate
Nitazoxanide

Glycyrrhizic acid
Diammonium glycyrrhizinate
Shikonin

Regulate immune response
CatB/L inhibitor
TMPRSS2 inhibitor
Interferon response

Regulator of inflammation and immunity
Regulator of inflammation and immunity
3CLpro inhibitor and the regulator of inflammatory

Rheumatic arthritis

Ono Pharmaceutical
Romark Laboratories

Chronic pancreatitis
Antiparasitic

CHIATAI TIANQING Chronic hepatitis

(direct-acting antivirals, DAA) fff & J& 3F & % Z 1, AJ
DAFE 9 975 14 57 300 B v 2 8B (R 1 0 R B0 24
H . #2115 3 B U B8 259 (host-targeting antivirals,
HTA) B 3a i #0092 52 1 BT 46 75 1 7 3 B 23 B0
T8 PO 5 G 9% S SR HE P 354 789 J5 A A0
I AT AR N R 20R T 1 B B, HAR 1
BEAVIA TG R AT 2, FriEE i, HTA 7T LR
BEPE PO 0 SR YT BE I DAA B A 2. DRIk, X
T COVID-19 3K Fh S R P45 T 1) 250475 75 Kt
KIVEE, T BB AR W)t 4% o &R BUA I 299 1EAT
SR UG ALK, B 0T e 968 1) 45 A M AT BT RR
PEZGW & H AT LG T AT I 5 %8 o CEATLAR 10 AN 175 BT B if
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A FH 2 o [ R 5 P R A PR
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