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Abstract: Objective To screen the potential anti-SARS-CoV-2 active components of Yao medicine “eighteen zuan” and find the
potential traditional Chinese medicine for the treatment of COVID-19 by the combination of literature mining and molecular docking
technology. Methods The chemical constituents of named “eighteen zuan” were collected and sorted out through literature mining
and TCMSP, ETCM, TCMID, and NPASS databases. The collected components were docked with SARS-CoV-2 3CL hydrolase
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(Mpro) and angiotensin converting enzyme 2 (ACE2) respectively. The components with the top 50 of the two docking scores were
collected to construct the traditional Chinese medicine-component-target network diagram, optimize the active components, and
speculate the key traditional Chinese medicine. Results A total of 902 chemical constituents were obtained through literature
mining and traditional Chinese medicine database collection. A total of 219 components that can bind well to Mpro and 448
components that can bind well to ACE2 were obtained by molecular docking. Among them, quercetin 3-O-o-L-arabinofuranoside,
kaempferol 3-O-a-D-arabinopyranoside, tannin, coccinic acid, chlorogenic acid, rutin, and cianidanol have potential inhibitory effect
on SARS-CoV-2. The key active ingredients mainly came from the follow Yao medicine: “shuang gou zuan”, “bing lang zuan”, “da
zuan”, “di zuan”, “bai zuan”, “xiao hong zuan”, “xiao zuan”, ‘“jiu long zuan”, and “si fang zuan”. Conclusion The potential
monomers of anti-novel coronavirus traditional Chinese medicine were screened from Yao medicine “eighteen zuan”, which can
provide reference for searching for small molecular inhibitors of Mpro and ACE2 and speculating potential anti-COVID-19
traditional Chinese medicine.

Key words: SARS-CoV-2; COVID-19; Yao medicine; eighteen zuan; angiotensin converting enzyme; 3CL hydrolase; molecular
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Table 1 Result of protein docking between Mpro protein and representative components of “eighteen zuan” and chemical

drug
Ii's SR /EL S #h45fE/(kJ-mol ) FeIR
1 &4ETI —80.083 1 WU
2 norbergenin —67.142 7 VY 75 %k
3 SNYIE la —-67.136 9 pyEeaka
4 (O)-REETFIFREETTRE —64.026 9 LA
5 WER -63.0194 /INE
6 JHIEHEZR B2 —-63.013 1 WU
7 AHAXR -62.903 9 VY5
8  RILKFREE TR -62.8759 UG
9  11-0-WETFBAEHER -61.599 8 VY7 %
10 Rt B —-60.978 5 /N B
11 Wi E-3-0-0-L-WR I B S 0 B -60.530 3 KAk N &
12 AREFRLEEE B —60.116 5 TR 4
13 Ml & -3-0-a-D- ML T Sz A1 B —60.073 5 Kb N &S
14 quercetin-3-0-(2-O-B-D-apiofuranosyl)-a-L-rhamnopyranoside —59.664 7 frately
15 11 Z5ER-3-0-a-D-L s B 37 47 B -59.160 1 KA INAE;
16 Wt —-58.874 7 WA
17 TEREEE -58.3321 e
18  6,8-diprenylorobol —58.060 5 Hhl
19 2’4’5, 7-tetrahydroxy-8-(2-hydroxy-2-methylpropyl)isoflavone —-57.665 1 Hhl
20 FEREN -57.6116 Hhgf
21  sabphenoside H —-57.558 9 5
22 B -57.279 8 A
23 BRI —-57.1476 A
24 6,8-ZRIRMMESRIR R -57.081 1 Hhgf
25 HPURE —-56.974 4 Hh
26  sabphenoside K —56.950 5 ok
27  flemingsin —56.849 3 Mk
28  aegineoside —-56.8396 HERB L
29 ()-JLERER -56.8129 FERBES . XU B
30 GfepkE —56.724 6 pyEeakil
31 3A-ZEARFHE —-56.524 2 pyEeakel
32 =MEF —56.467 7 pyEeakel
33  enshicine —56.353 5 Wk
34 BRTRTEB -56.268 1 SE
35 LI ZEEY-3-0-a-D- IR B A B -56.120 8 KA INAE;
36  kaempferol 3-O-(2-O-B-D-apiofuranosyl)-a-L-rhamnopyranoside —56.094 1 Bk
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37 L2417, —-55.942 6 REMBES . KAl
38 2 R R F —55.843 8 FERD Bl
39 ikt s T —55.748 5 7Y 5 s
40 JIE fig R -55.7150 KEG NAES
41 AN —55.603 7 VY77 4
42 ()~ P JUA R i Ty -55.5116 WA
43 SRR -55397 8 FERBES . XU
44 £ LS -55.259 3 FI
45 aristololactam GI —54.869 0 Al
46 NI -54.791 6 Al
47 AR SNt —54.788 2 MRS . KA
48 salutaridine —54.670 7 Bk
49 burselignan —54.514 6 AR
50 osmanthuside H —54.4719 FEEAR Y
51 LR —54.263 4 W85 1
52 g —47.526 2 W85 1
53 BT L 2 7R -45.0759 W85 1
54 VLA -41.919 8 W85 1
55 FIFEA -37.5829 W85 1

a. d-Mpro A S (0)-KEBETILKRRE B TR B HAHILERN 2D B b, e-Mpro BAS ()-RER TILRREK R TR, B ALEMN 3D

o FO)-REBETILRREE TR MIFE 546 DB
a, d-2D diagrams of Mpro protein interacts with (—)-epigallocatechin gallate and myricitrin

(—)-epigallocatechin gallate and myricitrin ¢, f-diagram of (—)-epigallocatechin gallate, myricetin and binding pocket model

1 Mpro ZEBS ()-REREFILEZRRLFREEMMESEHREER

Fig. 1 Mpro protein interacts with (—)-epigallocatechin gallate and myricitrin

b, e-3D diagrams of Mpro protein interacts with
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—78.681 0 kJ/mol.
222 ACE2 $EfinHZ4E R AR EEAS 301 902 4
WIEE R LA 5 AMYURTE S E T ACE2 &
HRET 0, Hd 5 ANPU R =2 1R
tb 2 /K5 ACE2 & H B0 #15 73 ik, -55.268 6
kJ/mol, WSCEEXTHAR S0l /N T 1% 25 WD RS A 1% 1 ok
5y, GRS E] 448 LA AR A E N T
B[ Eb 22 7K o BB X H243 293 U HE 44 1T 50 (o E R
TWELER) ACE2 #liil5%), 37510 50 K55 ACE2
BEMNELERNE 2. ACE2 EAE ()-REET
ILFE BB T EREG A Mg A PR A LK 2.
()-REBTILHRZEETREN R -
(35 522 R 28 ) UNKBO17 2 8] JF ik A

£2 HN\H RREURHRUFHH TS ACE2 BAMEER

Table 2 Result of docking between ACE2 protein and representative components of “eighteen zuan” and chemical drugs

TR 1A 4 ZE4BE/(kT-mol ™) RIE
1 AR R —-86.368 0 KEh. /N5
2 (O)-REETIEREE TR -84.001 9 WA
3 MR -82.158 6 il
4 mapposidic acid —81.850 5 gk
5 B —-80.584 4 LN N
6 TR —79.564 8 VY77 %l
7 tEHE —78.681 0 WA
8 ek —78.226 1 WU
9 FT -78.191 4 ERG . SRS B

10 JEHAEHZE Bl 77773 1 Ul

11 BeRbRHE 775916 i

12 TEHEREEEE 77516 5 et

13 RILFRRKETIRE —76.742 4 WA

14  arisanschinin G -76.618 2 S

15  schizandriside -76.127 6 A

16 JLAEE 3-WMAWEE ~75.557 2 WA

17 (-)-latifolian A —75.246 7 R

18 (L ZEM)-3-0-a-D- MR B 43 A7 s —74.644 4 KA INAE;
19 (-)-FE AR IR —-743156 WA

20 CHrREHbTRE 74269 4 N

21 TufiREA D -73.782 3 Sk

22 5,7-dihydroxy-2-(4-hydroxyphenyl)-3-[(2R,3R,4S,5R,6R)-3,4,5- -73.230 1 MU

trihydroxy-6-(hydroxymethyl) oxan-2-yl] oxychromen-4-one
23 MR R -3-0-0-L-FR IR Ar pE —72.064 1 K& NES
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Eikel A2 FR ZE4rfig/(kJ-mol ) IR
24 HEFR —72.004 9 FERBEL . XU,
25  quercetin 3-O-(2"-O-B-apiofuranosyl-6"-O-a-rhamnopyranosyl)- —71.676 6 mah
B-galactopyranoside
26  quercetin 3-O-(2-O-B-D-apiofuranosyl)-o-L-rhamnopyranoside —71.308 3 Hah
27  fissistigamide B —71.301 1 ik
28 =HEFH —-71.259 2 WU
29  sabphenoside A -70.921 8 g
30 3-EHIEEFEINH E3 —70.909 3 KA
31 SR E —70.861 6 AN A
32 HITMRFRE -70.791 8 SN N
33 RBRTFHER —70.744 1 BEET. KES
34 BEEKRTE C -70.697 4 pAR
35  carmine —70.673 9 KE;
36 ILEE-3-O-EHHEH -70.391 8 SEe
37 REMRER —70.263 7 R
38  (+)-catechin-7,3"-di-O-B-D-glucopyranoside —70.254 1 KAk
39 MEE —-69.933 5 AN H
40 PR EHE —69.668 2 PyEEate
41 kadoblongifolin A —69.665 3 AN
42 (2R3R,4R,5S,6R)-2-[2-(3,4-dihydroxyphenyl)ethoxy]-6-methylol- —-69.622 0 R4,
tetrahydropyran-3,4,5-triol
43 HAERR —-69.483 4 Hgh
4 FHRER —-69.477 1 WU
45  DNMERR —69.451 1 KRS RRE R
46  mEWH —-69.187 8 VY77
47 EUTITHEA —-69.163 2 Hh
48  9-benzoyloxy-gomisin B -68.928 8 WU
49  30-O-(B-D-glucopyranosyl)-lyoniresinol —68.865 2 R4,
50 LN —68.699 6 E A BERREL . U
51  BTtE£ /R —-55.268 6 2501
52 VEERE —52.838 9 221
53 WITHE —47.062 1 221
54 & —-45.434 1 W20
55 FHEHE -36.580 6 i1

UNKB919 5K Z AT n-FHEFAER: 5340 1
MR BRI SR E R S8 2Bz (Glu
A166) Z[MEREAEIER (B 2-a. b); MiZEHE

%m%ﬁWT%%%D%HL%&%KW%,#
HiZ b &Y DL T E T2 kMg & 482 W
(B 2-0), S8t BiKIEAF n-BH & F1EH 3L

PR T TR 5 52 k2 18 R AP SE &R, HAER )
dG=-64.026 9 kJ/mol.

WM KA PR L ]R3t 5 2 i e
UNKB918 Z [AJE RS> F A8, AR btk
VENEEA S RAEIR (Asp A615) ZIAITERUEA
BAE; BB R FREEF AT L5455 1148
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a. d-ACE2 A H(-)-REBETILRFR TN WIFHHLEN 2D B; by e-ACE2 A 5()-RERTILRREETIE. BIFHHLIEN 3D

B o f)-REETILERRBE TR, w5556 DR E

a, d-2D diagrams of ACE2 protein interacts with (—)-epigallocatechin gallate and myricitrin; b, e-3D diagrams of ACE2 protein interacts with

(—)-epigallocatechin gallate and myricitrin; ¢, f-diagram of (—)-epigallocatechin gallate, myricetin and binding pocket model

2 ACE2 ZBE5 ()-RRE|F/IFRLIRFEREMMEEREER
Fig.2 ACE2 protein interacts with (—)-epigallocatechin gallate and myricitrin

JAIAIE R KVER (B 2-dv e), HITHEEHIARNT
B, REE ()-REBTILFREETRELS
YI—FEE ERENBIZAR S 2, SR KER
SATLAEANE 48 2 9 (B 2-0) L FEE R 145
WEWA LS 2k RIF4E, HIEM N dG=
—58.874 7 kJ/mol.

2.2.3 REMMELGRSER 108 8T IRUEXS
BEaTAT M, AHI U0 [ 5 SRR 5 Rh it
frstE, HoAp LA (T-705) AT 44T,
H5 Mpro FEEAM ACE2 2 [a] i 45 & 68 il N
—54.263 4 kJ/mol F1-45.434 1 kJ/mol, H:AEH J150#r

WK 3. 4 fix.

EILRL S (T-705) 254 bR Jk DU B4
BRAWB (Asn 151) Z 8BRS Tl A5,
HAEPIRM IR 5 R A E R (Phe294) Z ALK n-n
TER, HBERGBE r pk I 5 45 & 1 48 2 A Ui K R
M, BT - AER 1SS, MERTE (-)-RE
BTILRREE TREEM AL, a4 1k
XSS, R B , ASHT T AT O A A ) A T
TEMIETE

EVLH S (T-705) 2544 b )2 Jkad i v 754
im0 48 F R A& B (Asn A159) R &R (Tyr

3 ELRIE (T-705) 5 Mpro ZAHEER DS
Fig.3 Analysis of docking force between favipiravir (T-705) and Mpro protein
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Fig. 4 Analysis of docking force between favipiravir (T-705) and ACE2 protein
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The yellow diamonds represents the traditional Chinese medicines, the blue circles represents the compounds, and the red squares

represents the Mpro and ACE2 target proteins
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Fig. 5 Traditional Chinese medicine-compounds-targets network
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