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Abstract: Objective To investigate the mechanism of Qingkailing Injection in the treatment of coronavirus disease 2019
(COVID-19). Methods The active components and target proteins of Gardeniae Fructus, Isatidis Radix, Lonicerae Japonicae Flos,
and other materials in Qingkailing Injection were obtained by means of literature search and TCMSP. Uniprot database was used to
search the target genes corresponding to the active ingredients, and Cytoscape 3.7.2 was used to construct the drug-compound-target
network. The enrichment analysis of KEGG pathway was carried out with the help of DAVID database to predict its mechanism. Core

active components and potential targets of anti-COVID-19 drugs were verified by molecular docking. Results The drug-compound-
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target network consisted of five drugs, 62 compounds and 70 targets. The KEGG pathway enrichment analysis included 41 signaling

pathways (P < 0.05), which were mainly involved in cell apoptosis, Fc epsilon RI signaling pathway, TNF signaling pathway, etc.

Molecular docking results showed that acacetin and syrigin had strong affinity with potential targets of anti-COVID-19 drugs.

Conclusion In this study, the effect of Qingkailing Injection has the characteristics of multiple components, multiple targets and

multiple pathways. The active component, acacetin, can regulate the apoptosis pathway and TNF pathway by acting on CASP3,
CASPS, FASLG, and other targets, so as to realize the potential therapeutic effect on COVID-19.
Key words: Qingkailing Injection; COVID-19; network pharmacology; molecular docking; ACE II; acacetin; syrigin
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Table 1 Basic information of some active compounds in Qingkailing Injection

21 /> F 1D %y Mw miLogP  nOHNH nOH DL
Ma+ MOL001941 RKAT#HHZ (ammidin) 270.30 3.65 0 4 0.22
Ma+ MOL001406 AT (crocetin) 328.44 4.58 2 4 0.26
M+ MOL001942 SEKET#I R (isoimperatorin) 270.30 3.65 0 4 023
Ma+ MOL004557 HaFH (geniposide) 38841  —2.25 5 10 044
Ma+ MOL002560 F#% (chrysin) 25425 2.60 2 4 018
BREEAR MOLO001689 FI#EE (acacetin) 284.28 2.59 2 5 0.24
BREEAR MOLO001733 FUE=H (eupatorin) 344.34 2.55 2 7037
BRI AR MOL000347 THH (syrigin) 37241 051 5 9 0.32
BREEAR MOL000472 K#HZEK (emodin) 270.25 2.49 3 5 0.24
BRI AR MOL001808 il (tryptanthrin) 248.25 233 0 4 029
BREEAR MOLO000416 %A lEER (lariciresinol) 360.44 2.46 3 6 038
R AR MOLO001779 T XU, (sinoacutine) 327.41 1.56 1 5 046
R EEAR MOL001721 WEE ¥ (isaindigodione) 326.38 1.36 2 6 041
BREAR MOL001792 HHEE (iquiritigenin) 256.27 2.57 2 4 0.8
BREEAR MOL001803 P& (sinensetin) 372.40 3.06 0 7 045
SRR MOL000006 KREEEZR (luteolin) 286.25 2.07 4 6 025
LA MOL002083 INFEFEZ (tricin) 330.31 2.30 3 7 034
S MOL003044 & HZ (chryseriol) 300.28 2.32 1 7 041
LA MOL001680 LY (loganin) 39043  —2.08 5 10 044
a7 SR MOL000098 M2 Z (quercetin) 302.25 1.50 5 7 028
a7 SR MOL000422 125/ (kaempferol) 286.25 1.77 4 6 024
PR &84 MOL000008 Fr38 % (apigenin) 270.25 2.33 3 5 021
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Fig. 1 Drug-compound-target network for Qingkailing Injection
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Fig.2 PPI network of target protein of ACE2 treated by Qingkailing Injection
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Table2 Information on core targets of Qingkailing Injection
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Fig. 3 KEGG pathway enrichment analysis of Qingkailing Injection target
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Table 3 Molecular docking results of active ingredients of Qingkailing Injection and recommended drugs with

potential targets of anti-COVID-19 drugs

ey WHEVE S

ACE2 RdRp 3CLpro
i Rz 2= -5.082 -5.813 —4.462
NE3 -5.620 -5.146 -3.671
Ll 2 -5.418 -5.190 —-4.271
RBER —5.694 -5.511 -4.733
N -3.738 —5.486 -3.791
MR —6.158 —4.899 —4.507
i JH -5.105 -5.351 —4.478
5-$RFET-HEIE-2-(3,4,5- = HE L) A —5.660 -5.958 —4.520
2-(3,4- " AR L) SR 5L -7- A B A -5.628 -5.818 —4.868
57 FE-2-(4- R AL i —5.949 -5.906 -4.186
THYE -6.492 —5.809 -5.000
SE7ES —4.409 -5.566 -3.686
INETR -5.086 —-4.911 -3.867
P B —-4.472 -5.323 -5.103
JHER -5.091 -3.982 -3.920
PR NiIENiTy —4.250 —4.481 -3.952
Ma+H -4.921 -4.761 -3.839
Ui IS —6.076 — -5.038
FFEH —7.839 — —5.464
FIEH I -6.613 —4.849 —
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Fig. 4 Molecular docking pattern
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RdRp. 3CLpro ¥ %, ACE2. RdRp. 3CLpro ik
THIRIT COVID-19 s EAE AL R . BBk, &I
RUEFHEPIHER . J8 2% MHERIGYT COVID-19 (1A
A RIS FridE— B 5T
32 LI ERILS COVID-19 BIXE 24T

PPI M2 55 IR, 1331 12 M OFE 29
SOOI e JO0E AR TEE . Hok CASP3.
CASP8 XM [ caspase-3. caspase-8 & Tt
HEBERE, SAMATASC. A TR 3
B QU@ e, Shiff@it. WM S
L, caspase-8 /- FALTZAIEIE, FFBUE caspase-3,
WS ) caspase-3 TEH T bel-2 KA, R TE
FM AN SR E A & DNA g, A8
P ToBU, BEFLRBIBA, R RS,
caspase-3+ caspase-8 HIHIH M FAMMLII T

EGFR 2R EAKKEFZE KRR Rz —, H
M FWESHE S HAMRALE . B L ot Z V)
Ko HWFRE, B4R+ EGFR /AR
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IRILG, P Tz, Ak, SARS-CoV B
B4 S5 , EGFR {55/ 3 e Rt 4 ik i B
A ST 4R ERBY,. BCL2L1 /& bel-2 FRE A
IR B BUE T4, SARS B AR E M R
M EA AR/, BCL2L1 A KR TR T Al
LA SARS-CoV E B A S 1 T 4R T, #
A~ EGFR 155815 S BCL2L1 FRIETTLMERN
COVID-19 Wi fiGyT B2 —

33 WREEEFESEERS COVID-19 BIXKEK S

KEGG % & Lot R s, W AIEE 2%
FREAMIIA TS, JORE . ARSI, gl T
TP S B JE IR R R IAH C . SARS-CoV 1]
2RSSR, WM BEEARM N Z
A58 o Wilid JH 3)) caspase-8+ caspase-9 LA
TR IR S AN 70637, X EEHAT A 5]
SARS-CoV E4L 5 MIRIKRFEIM . W79 E BYDI
AIRETE SARS-CoV B YL A (13 2 Hh & 15 il B
H, Z8EHERA BN E D p-1 A
FMEA o1 FSFHAMIE TR, COVID-19
AP AT LA A A0A . Ak AR o,
PRI RE SN TE R k.

FER A At 2 % SRR 1 TR AN ] /b RS 4
M. EisEANST IgE 324K Fe epsilon RI BEE1E AL K4
b, ERTPASIE AR RAER LA K NF-«B #8055 518,
75 T JIE K 2 0 Bt ORI AR 8 4 i PR - 39400
TNF-a {E 92 % F 1, 0] LIS 3 RORE TR AE TR 2,
HUAN TNF-a 7KF EFHFEIFE AT LLBGE NF-«B (55
A, R 2 SOE R PR T . PR
Fc epsilon RI i %A1 TNF @ A f 5 SARS-CoV-2
753 40 M PR - A Rl

g b, AW AT BN T R SR T
COVID-19 FAZ o4y~ AR A DL R S i 4%
P IR AP X FusE . G TSA L.
Horr g N MEE AN AT, AT LS A E
B URE IR, S KRN BRI
BEREE. ZAREEWEEL, BEHEM COVID-19
SRR, JEHF RS T DUB IS R IETL R . SRR
PR F XA $R RS SR, ek I B
AR, BH k05 ) EERE 7 A . DRI, ASHFF AT 4
RRFA TG FT RSN FH T2 55 P I B B I R A
IR, ATRLAA J5 B R H 25— e k3 .

SEE YN, R IR Z 0T B (1) A% 0 B A5 R R
CASP3. CASP8. FASLG 7E4NPiE T i@E % TNF

B S Rk . R R AR R A o il AR T

CASP3. CASP8. FASLG “5H sl i 720 i ) T3

Je TNF R4S, W] RE2 5T RIEST COVID-19

HIPERILE] 2 — . Ja et S AR R A UL it sh ik

AR, HE T RIS AT COVID-19 )

PE PP AT IR AR DS, DU il R N FH R 24
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