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Mechanism of Angong Niuhuang Pills in the Treatment of Coronavirus Disease 2019 Based

on Molecular Docking Technology
GUO Qian’ ,SONG Yanping®,QIAO Yuan® ,MA Li',ZHAO Lintao’
(1. Shaanxi University of Chinese Medicine ,Xianyang ,Shaanxi,China 712000; 2. Shaanxi Academy of Traditional Chinese Medicine ,Xi'an,Shaanxi,
China  710000)

Abstract: Objective To explore the binding affinity of the active chemical components in Angong Niuhuang Pills and angiotensin —
converting enzyme — 2 (ACE2) based on the molecular docking technology, and the mechanism of Angong Niuhuang Pills in the
treatment of coronavirus disease 2019 (COVID — 19). Methods The chemical components of Chinese herbal medicine of Angong
Nivhuang Pills in TCMSP database were searched, the crystal structure of ACE2 was downloaded from PDB database, and the
components were docked with ACE2 by AutoDuck Vina 1.1.2 software. Results A total of 561 chemical components of Chinese
herbal medicine were searched,including 88 effective chemical components,and 13 chemical components were supplemented by the
literature , thus 101 chemical components were finally included. The results of molecular docking showed that the binding energy of
all components of Angong Niuhuang Pills and ACE2 was lower than — 5 kcal / mol,and the three components with the best affinity
were baicalin in Scutellariae Radix( — 9.9 kcal / mol), corchoroside A_qt in Coptidis Rhizoma ( = 9.3 kcal /mol) and sudan I in
Gardeniae Fructus ( — 9.3 kcal / mol) , the main binding mode was to form the hydrogen bond with the active region of ACE2
protein. Conclusion Angong Niuhuang Pills have strong binding activity with ACE2 protein, and it has the potential to treat
COVID - 19. The mechanism may promote the expression of ACE2 in the tissue, thereby achieving vasodilation, reducing the
permeability of vascular and cell membrane,anti — proliferation, anti — oxidative stress and antithrombotic and so on.

Key words: Angong Niuhuang Pills;coronavirus disease 2019;angiotensin — converting enzyme — 2;molecular docking;mechanism
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Tab.1 Binding energy of active chemical components in Angong
Niuhuang Pills and ACE2

ZR1 REFEAPAERUERSTEACE2HE SR
Continued Tab.1 Binding energy of active chemical components
in Angong Niuhuang Pills and ACE2

AR LA Had A4
vHH ARRFRS PHE  ARERS PHH  ARKEFRS PHH HRKERS
(keal / mol) cal / mol) (keal / mol) (keal / mol)
#i#  corchoroside A_qt -9.3 rivularin -1.9 crocelin -1.2 (+) - a - curcumene -6.2
worenine -9.1 5,7,2,5 - tetrahydroxyy - -7.9 geniposide -1.0 zedoalactone B -5.9
quercetin -8.7 8,6 - dimethoxyflavone shanzhiside_qt -6.3 zedoalactone E -5.6
coplisine -8.7 skullcapflavone [l -1.1 supraene =56 |kk  dipterocarpol -8.8
obacunone -8.6 eriodyctiol (flavanone ) -7.6 mandenol -5.1 bronyl acetate -1.5
(R) - canadine -8.4 panicolin -1.6 ethyl oleate (NF) -5.0 astatic acid -6.5
berlambine -8.4 5,7,4" - trihydroxy -8 - -7.6 e B-siosterol -8.4 1 - borneol -5.6
berberrubine -8.3 methoxyflavone sitosterol =83 4% methyl desoxycholate 9.0
chlorogenic acid -8.3 5,7,4" - wihydroxyy -8 - -7.6 demethoxycurcumin -8.3 deoxyeholic acid ~8.8
berberine -8.2 methoxyflavanone curcumin -8.2 7INC01280365 -8.6
moupinamide -8.1 supraene -1.5 Horwogonin -8 dlycocholic acid -85
epibetherine -1.9 2,6,2',4' - tetrahydroxy - =7.5 sedoarolide A -7 methyl (4) - 4 - (3R, -83
palmidin A -7.6 6' - methoxychaleone curcolactone -16 55, 7, 88, 95, 108,
palmatine -1.5 dihydrooroxylin A -1.4 naringerin -15 125, 13R, 148, 17R) -
palmatine chloride -1.5 carthamidin -1.3 (4aR.SR.8R.SaR) -5, -T.3 3,7,12 - trihydroxy -
magnograndiolide -1.1 5,2" - dihydroxy - 6,7,8 - -7.3 § - dibydroyy - 3, 5, 10,13 - dimethyl - 2,
%% baicalin -9.9 trimethoxyflavone 8a - trimethyl - 6,7,8, 3,4,5,6,7,8,9, 11,
coplisine -8.9 diop -12 9- tetrahvd'ro - 4all - 12,14,15,16,17 - tet-
5,7,2',0" - tetrahydroxy- 8.9 bis[ (28) - 2 - ethylhexyl ]~ - 6.6 benzo [ 1] .benzofuran _ radecahydro - 1H - cy-
flavone benzene - 1,2 - dicar- 4-one clopentalphenanthren -
acacetin -85 boxylate oxveurcumenol ) 17-yljpentanoate
- sitosterol -8.5 11,13 - Eicosadienoic acid, 3.2 ze;ioarolide B ) cholic acid -8.2
sitosterol -8.5 methyl ester zedoalactone A =11 CLR -1.8
baicalein -84 AT sudan I -9.3 curcumenolactone ~70 |&%A hyposanthine -59
(2R) - 7-hydroxy-5-  -8.3 GBGB -8.8 (D=5 -hdoxy -7~ -6.5 uridine -5.9
methoxy = 2 - phenyl- quercetin -8.7 (4- h}*dr;)xyph;?ny’l) _ guanosine -5.4
chroman - 4 - one B~ sitosterol -85 1~ phenyl - 1 - heptene adenosine -5.0
dihydrobaicalin_g -83 Kaempferol -85 () -1,7-diphenyl -3- =65 |AZL testosterone -8.3
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neobaicalein -1.9 ammidin -8.0 H DL < 0. 18 Ay a 41, 15 B 804k 2 1 73 88 41, SCHik#b
dihydrooroxylin -1.9 isoimperatorin -1.1 139>, A A 1014385 ACE2(PDB ID: 1R41.)
epibetherine -1.9 3 - methylkempferol -1.6 AT e SR R BT 3 A e RS
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A. Baicalin B. Corchoroside A_qt C. Sudan [II
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ACE2 Hy3t 2 B
A. Baicalin  B. Corchoroside A_qt  C. Sudan 1I

Fig.1 Docking diagrams of the active chemical components with the

top three docking binding energy in Angong Niuhuang Pills and ACE2

baicalin( = 9.9 keal / mol) . 7 i% 1 Y] corchoroside A_qt
( = 9.3 kecal /mol) HEFHH ¥ sudanIll ( — 9. 3 keal / mol) .
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— BT, ACE2 Rl fiEAL I 3 9K 3R (Ang) I EL
FEREfIE W Ang — (1= 7),Ang I A 42 Ang - (1 -9),
75 ACE WA IR " A2 A A &7 sKAE I Ang = (1-7) ¢
Ang - (1 = 7) AT PR ACE HYTE T, ELXS ACE2 BY3& T
M Ang — (1 - 7) W T ACE2 / ACERYTRTELL,
AR il 2K e N B U e e i A 4 s A T
Mas 3Z 1A, ] RAS ) 1F [a) 45, DT 22 #8400 i 2R 1 )
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Tab.2 Docking results of binding sites of XX5 and the chemical
components which have the top three docking binding energy
with ACE2 in Angong Niuhuang Pills

A HACF R ol AAKRED) A AR

baicalin THR - 371 3.1 —0
ASN - 149 2.0 — OH
HIS - 345 2.7 — OH
HIS - 345 3.0 —O0

corchoroside A_qt  THR - 371 2.4 —O0
PRO - 346 3.3 —O0
TYR - 515 3.1 —O0
ASN - 149 3.3 —O0

sudan Il THR - 371 3.0 —0

MBI A B A AR A T ) R VR T 2T
W 25 A TR TE 2(SARS - CoV - 2) 575 F 40214
ACE2 %54 , Al fih % SARS — CoV - 2 — ACE2 E &5k A
AN, S ECACE2 T & Ang 11 / Ang — (1 - 7) He 3
T, Mt S 2O T fg % Ak AN Bl S 45 495 - Baicalin,
corchoroside A_qt, sudan I %5 i% 43 1] B8 i 15 5 ACE2
M Ang — (1 =7) L1 A2 Ang I R, ffi Ang Il / Ang -
(1 = 7) el B A% . ACE2 / ACE Fb 1 7F &, i i i 5%
SARS - CoV — 2 X fitid A4 475 .

Ang I ) _E 380 Bt 0 453 405 , 40 3R A 1 4 4P PR+
(An A4 2R 6 ISR IE I F — o 55 ) 1 REJORT 9 9%
S B 1Y) % A, 5 S IS AR PR BN 5 AT OO AT R AR Ak
fit , FCER AR FH T 4 MRS 0 15 M 4 A H R R, S B
Kb B it 473124 L 9 i 5 4R Ak 7 SO B AE L T 0
15 #R25) ) Baicalin, corchoroside A_qt, sudan [l 55 i, 43 1]
FIE 38 28 410 T AR 98 PR 3 35 T 0 8 AR M S 0 5 Al PT g 3
b A0 o R A A T P 9 2 T A B SRR T A A A R
JEE VRS, 24 L R0 3 1 A A, DA i 285 4 2 11 32 40 P2
TR PN A T s 7 A B U e | B 2 U A 0 D % B
2 BTG PE B baicalin A BUR BUELL RO LR
I e A 7 AR 25 BEAE AR I R AT F IR YT I 48 0
I DR g S g 20 ) L e B A% Rl — B Y% SRR
Ik I RO (] 4B 2R 2 L4 2R 6 i
JERSEH T — o 9RIR) AN T2 B2, 58 ACE2 25
FIR IR 127280

IS R 9 RO (DABK) & — Fh il &8 4 % R 7,
H AR i 5% JE T 9 ACE2 24, T B 16 12 il ACE2
TR B AT S 2L DABK - B, 2 RS A 34005 , <G %
4 Mg B AR 2 A DR, 35 e s 20 B IR v e it
PR ST FHZH A 45310 31 JSARS - CoV - 2 ALEA
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5020 L 8 A0 A | RS A 3 Y g8 s R, 35 BEL B

Tl PR B K Baicalin, corchoroside A_qt, sudan Il &

B3 T BEE i ] DABK — B, A2 A% (0387 , 4w

PR IR 108, S5 2 38 5 it O A7 3 B A 4 1
1HY7 COVID — 19 I P22 03, T baicalin

M B % 2 |, corchoroside A_qt Al sudan I JL-F- 2K L4

T8 o AE I T 2 1 ) S 8 i ik 5 0 A 25 5 07 v B

eI 2R E B P2, corchoroside A_qt Jz sudan [l 7£ 35

NG 1 BAR OGS Ty b iV (A A2 0 B T B3k

WFFEEE R {225 4 3 AL S ACE2 35 45 6 10 TR

5, FLAT 6T COVID - 19 B Iy, AT fil il i # 25 rh iy

baicalin . 75 1% "1 1Y) corchoroside A_qt M F Y sudan M

fie 1t ACE2 £ 1 B 2 35 S i) RAS B4 1E 1] 3 75, S 24

Ang [T AKFREAL  Ang — (1 = 7)7KF-Fh i, & 2 &7 5K 1

B IS R 20 RS Y SE A M BT AR BT AR AR T S
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