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were applied to explore the mechanism of anti-coronavirus pneumonia (coronavirus disease 2019, COVID-19) of

Qingfei Paidu decoction. The Chinese Pharmacopoeia (2015 edition) and Traditional Chinese Medicine Systems

Pharmacology (TCMSP), OMIM (Online Mendelian Inheritance in Man), GeneCard, STRING, and others online

databases are used for building a series of network, and selecting the core target and analyzing the signal pathway.

Finally, we make molecular docking predictions for the important compounds. The results showed that the Qingfei

Paidu decoction compound-pneumonia target network contained 292 compounds and 214 corresponding targets,

and the core targets involvedAKT1 (AKT serine/threonine kinase 1), IL6 (interleukin 6), MAPK8 (mitogen-activated

protein kinase 8), MAPK1 (mitogen-activated protein kinase 1), and JUN (jun proto-oncogene). GO (Gene Ontology)

function enrichment analysis yielded 858 GO entries, and KEGG (Kyoto Encyclopedia of Genes and Genomes)

enrichment screening yielded 122 related pathways, including hypoxia inducible factor-1 (HIF-1) and Toll-like

receptor (TLRs) signaling pathways related to pneumonia, as well as T-cell receptor (TCR) signaling pathway

related to lung injury protection. The molecular docking results showed that some core compounds of the Chinese

herbal medicine of Qingfei Paidu decoction have a certain degree of affinity for 2019-novel coronavirus (2019-

nCoV) main protease (3C-like protease, 3CLpro) and angiotensin-converting enzyme 2 (ACE2). In this paper,

we preliminarily explored the potential therapeutic mechanism for Qingfei Paidu decoction to against COVID-19

and predicted the active ingredients. We hope that the results will help to the further study on the active ingredients

and mechanism of Qingfei Paidu decoction to COVID-19.
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Figure 1 The compound-target network diagram ofQingfei Paidu decoction (QFPDD).The pink labels represent herbs, the blue labels represent

targets, the green labels represent compounds.ATR:Atractylodis macrocephalae; BUP: Bupleuri radix; CIT: Citri reticulatae pericarpium; FAR:

Farfarae flos;POR:Poria;CIN:Cinnamomiramulus;SCU:Scutellariae radix;POG:Pogostemonisherba;PIN:Pinelliae rhizomapraeparatumcum

zingibere et alumine; EPH: Ephedrae herba; BEL: Belamcandae rhizoma; ZIN: Zingiberis rhizoma recens; RHI: Rhizoma gypsum fibrosum;

DIO: Dioscoreae rhizoma; ARM: Armeniacae semen amarum; ASA: Asari radix et rhizoma; GLY: Glycyrrhizae radix et rhizoma praeparata

cummelle; POL: Polyporus;AUR:Aurantii fructus immaturus;AST:Asteris radix et rhizoma;ALI:Alismatis rhizoma
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Figure 2 The protein-protein interaction (PPI) network of potential targets in Qingfei Paidu decoction. The size of each label represents its

degree, the color from cold to warm represents the value of betweenness centrality, and the thickness and color of the lines represent Edge

betweenness and combine-score
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Figure 3 Module analysis results of PPI network. The quadrilateral label is a seed node, and MCODE expands from this node to find

nodes that meet the requirements in its neighbor nodes. Eligible nodes are represented by round labels. The shade of each node's color repre‐

sents its MCODE-score. (1. Score17.8, Nodes26, Edges222; 2. Score8.4, Nodes21, Edges84; 3. Score6, Nodes6, Edges15; 4. Score5.4,

Nodes18, Edges46; 5. Score5.2, Nodes6, Edges13)



Acta Pharmaceutica Sinica 2020, 55(3): 374 383

Fi
gu
re
4

G
O
en
ri
ch
m
en
t
an
al
y
si
s
an
d
K
E
G
G
p
at
h
w
ay
an
al
y
si
s
o
f
p
o
te
n
ti
al
ta
rg
et
s
in
Q
in
g
fe
i
P
ai
d
u
d
ec
o
ct
io
n
.
T
h
e
si
ze
o
f
th
e
b
u
b
b
le
s
in
ea
ch
b
u
b
b
le
ch
ar
t
re
p
re
se
n
ts
th
e
g
en
e
co
u
n
ts
o
f
th
is
en
tr
y,

an
d
th
e
co
lo
rs
fr
o
m
co
ld
to
w
ar
m
re
p
re
se
n
t
th
e
P
v
al
u
es
fr
o
m
la
rg
e
to
sm
al
l.
E
ac
h
b
u
b
b
le
ch
ar
t
is
so
rt
ed
b
y
P
v
al
u
e.
G
O
:
G
en
e
O
n
to
lo
g
y
;
K
E
G
G
:
K
y
o
to
E
n
cy
cl
o
p
ed
ia
o
f
G
en
es
an
d
G
en
o
m
es



:

,

OB DL ,

,

,

β- ,

[10]

,

,

,

,

,

,

( )

COVID-19

,

,

,

5.0 kJ·mol 1 , 2019-

nCoV 3C (3CLpro) 5.0

( ) b ( ) ( )

( ) 23- B ( ),

3CLpro,

; ACE2 5.0 ( )

( ) ( ) ( )

Figure 5 Four best docking results. a: Ergosterol and 3CLpro

(3C-like protease); b: Shionone and 3CLpro; c: Shionone and

ACE2 (angiotensin-converting enzyme 2); d: Tussilagone and

ACE2. The PDB number of 3CLpro is 6LU7, and the PDB num‐

ber of ACE2 is 1R42. The structure of the compound is represent‐

ed by a stick, and different branches of the protein are represented

by different colors. Because only the hydrogen bond is formed in

figure a, the green dotted line is used to represent its hydrogen

bond, and the position of the hydrogen bond with the compound in

the protein is marked

Table 1 Cluster analysis of KEGG analysis results. FDR: False

discovery rate

Cluster

1

2

3

4

5

KEGG signaling pathway

Chagas disease (American

trypanosomiasis)

Osteoclast differentiation

Leishmaniasis

T cell receptor signaling

pathway

B cell receptor signaling

pathway

Pancreatic cancer

Hepatitis C

FoxO signaling pathway

Ras signaling pathway

Bladder cancer

Pancreatic cancer

Prostate cancer

Non-small cell lung cancer

Chronic myeloid leukemia

Glioma

Thyroid hormone signaling

pathway

Melanoma

Endometrial cancer

TNF signaling pathway

Chagas disease (American

trypanosomiasis)

Toxoplasmosis

Influenza A

Toll-like receptor signaling

pathway

Pertussis

Tuberculosis

Leishmaniasis

NOD-like receptor signaling

pathway

Salmonella infection

Epithelial cell signaling in

Helicobacter pylori infection

RIG-I-like receptor signaling

pathway

Herpes simplex infection

Shigellosis

Cytosolic DNA-sensing

pathway

Chronic myeloid leukemia

Acute myeloid leukemia

B cell receptor signaling

pathway

Count

25

25

17

19

13

21

25

22

21

19

21
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17

16

15

17

13

11

27

25

25

30

23

19

26

17

15

16

12

12

19

10

9

16

13

13

P-value
5.24E-16

1.42E-13

7.66E-11

2.55E-10

4.11E-07

3.71E-16

2.01E-13

1.16E-10

5.33E-06

7.04E-18

3.71E-16

1.63E-15

1.45E-12

1.00E-09

2.33E-09

1.20E-07

5.67E-07

1.49E-06

7.32E-18

5.24E-16

2.27E-15

4.45E-15

1.07E-13

1.48E-12

1.84E-11

7.66E-11

2.77E-10

8.01E-09

2.30E-06

3.59E-06

3.67E-06

7.02E-05

4.10E-04

1.00E-09

3.59E-08

4.11E-07

FDR/%

7.11E-13

1.82E-10

9.85E-08

3.28E-07

5.28E-04

4.33E-13

2.59E-10

1.49E-07

6.86E-03

9.06E-15

4.33E-13

2.14E-12

1.86E-09

1.29E-06

2.99E-06

1.54E-04

7.30E-04

1.92E-03

9.41E-15

7.11E-13

2.85E-12

5.72E-12

1.38E-10

1.90E-09

2.36E-08

9.85E-08

3.56E-07

1.03E-05

2.96E-03

4.62E-03

4.72E-03

9.03E-02

5.26E-01

1.29E-06

4.62E-05

5.28E-04
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