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1 E. BRY WEEMHEEES (QFPDT) MIEEEM Y bR, R0 AR 2019 5 B R IR 22550%  (COVID-19)
Z B R AR Z Sy . ARG HLE]. 53 M ETCM. TCMID. NPASS ¥ FE38 2 QFPDT &Fukth 25 /IH4 . 1
SRR, FH Cytoscape B AFHEEEAI/MHTINZS, F] DAVID H STRING W ¥EFRHEATIhAE B 4E 4017 . 458  QFPDT MGk
ZHVANGL, e 790 AMBTEREAR Y 232 AN 5 H AR EE (SARS-CoV-2) WISZiRINE Bk R LEE 2 (ACE2) J2itkik
07; FEARELE 7 AN EAE I AN R R O AR AR AR R TR BRI 2 KISEIER -, HS HIV R#RI 6
MEORAFEVINMEEER; EEEREENSBRR. RERS. F5HS. MESEYHIREN—RIE5ERK. &t
QFPDT @il £ sy ZHEbRA AL B A/ . L BRI M. HUORME: el s 5 ACE2 Jtkik
WA RSEREAREEVIMRN—RYE 5@, BE PR, HEROEMER: eRmmiEEmoFnEn—
R TP 3 mRNA BV, 306 505 A A AR A E A maE R hus s e .
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Investigating the mechanism of Qing-Fei-Pai-Du-Tang for the treatment of
Novel Coronavirus Pneumonia by network pharmacology
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Abstract: Objective To collect main ingredients and targets of Qing-Fei-Pai-Du-Tang (QFPDT), to investigate the relationship
between the targets and novel coronavirus pneumonia (COVID-19) and the multi-component, multi-target mechanism of QFPDT for
the treatment of COVID-19. Methods The meridian tropisms, compounds and targets of each herb in QFPDT were collected from
ETCM, TCMID and NPASS database. Cytoscape software was used to construct and analysis networks. DAVID and STRING were
applied for functional enrichment analysis of targets. Results The top meridian tropismof herbs in QFPDT is lung meridian. Among
QFPDT’s 790 putative targets, 232 are co-expressed with ACE2, the receptor of novel coronavirus (SARS-CoV-2). The targets
include 7 densely interacting ribosomal proteins. Important targets are enriched on two classes of disease pathways, i.e., virus
infection and lung injury. In addition, many targets interact with 6 proteins of HIV virus. Important targets regulate a series of
pathways belong to translation, endocrine system, immune system, nervous system and signal transduction. Conclusion QFPDT’s
chief targeting organ is the lung and the second is the spleen. By regulating a series of proteins co-expressed with ACE2 and a series
of signaling pathways closely related to the occurrence and development of diseases, it plays a role in balancing immunityand
eliminating inflammation. It may act as an antiviral agent by targeting ribosomal proteins that are necessary for viral replication so
that to inhibit viral mRNA translation and inhibitinga group of proteins that interact with viral proteins.
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#F 1 QFPDT M8 SNSRI N A EEFR N3

Table 1 Number of compounds contained in herbs of QFPDT and corresponding putative targets

QFPDT H 574 B 2 R 2 A R Bal P A A AEFREL
JRBE JRHE MA HUANG 32 114
RHE HE GAN CAO 140 241
A= A KU XING REN 79 237
ERE HE SHI GAO 1 19
FERL FERL GUI ZHI 15 155
pEi5 pEi5 ZE XIE 31 161
R W ZHU LING 18 96
HAR HAR BAI ZHU 28 140
R% R% FU LING 35 250
SETH SEHH CHAI HU 81 282
S EgS HUANG QIN 60 267
=] FH BAN XIA 58 385
AEE) EEE SHENG JIANG 157 104
£ Aster tataricus ZI YUAN 45 187
k- gia RAAE KUAN DONG HUA 27 156
$T T SHE GAN 26 93
43 4l X1 XIN 48 45
1hz§ 1hiz§ SHAN YAO 58 471
RS ST ZHI SHI 63 116
79574 1953 CHEN PI 73 124
B JRER GUANG HUO XIANG 75 272

g AR, WO RRRIAZ, 37N SR R
The green and blue nodes represent the herbs, meridians,
respectively. The node size is proportional to the node degree

1 QFPDT HHhZ5- )32 M4
Fig.1 QFPDT’s herb-meridian network
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NS IR R bR . B 2 R, QFPDT $EFR
W28, AR KHR /XA 1T s A A 3 s ) 2 R 4
gy, Ui B IX SRR 2 B 25 A TR, [ EZ
YINRIT B i R T SERIIPE o BERRIER I 77
AR i, A 29 AN R 2R S KT 30,

Fil Cytoscape ] MCODE #fiffxo $E 45 X 45 1HE 4T
IYf, R EI LS T b ANERRR B T, K
A —A 6-1% (R A1 s IR 20 2
6). 4 2-4% (WA 3). XFh FHHUR R ThRE %)
FH ORI Z B)AH B AR R T 56 R 58 1§ Dfg
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P AR, XREARZI SR RNA
GEE T OB R, /NIEEE .
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The size of the node is proportional to the node degree. The color depth of the node is proportional to the regulated score of the target
2 QFPDT HU$EFRMIL%
Fig.2 QFPDT’s target network

T R AR G B 2 R 4 B LA
The color depth of the node is proportional to the regulated score of the target
& 3 QFPDT MElirM4E B 8 2 HNEZEE BN FIER
Fig. 3 Densely linked modules included in QFPDT’s target network
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¥ 77 MRRAL S E AR STRING HiE47 D)
BeE M. WEGITHEFR N FDR<1X10°, 7E
KEGG i i#% & £ ) 45 S o PR e FEA AR W) R 3070 1Y)
i (KEGG JE A B i 5 #57): Metabolism.
Genetic Information Processing . Environmental
Information Processing . Cellular Processes -
Organismal Systems), 75 21 AMEFR & M5 5@

B (R 2), FEBETAMEX. KE. N RE.
RIERG. ARG, FoHS. BIE, XUEE
Bl 7& QFPDT ) H S8R T T AE P i 72
25 EEIIRTHMERDE

B 77 ARRA T S E A2 B DAVID Al
STRING AT DI RE & T .

7t DAVID k550 (disease) 77 [ HI I AE T
250 #F (functional annotation clustering), Ztithrit



2 QFPDT WEZEAEEM KEGG 5B
Table 2 KEGG signaling pathways regulated by QFPDT’s important targets

W JH B A4 R JEE B LR U P AR R FDR
Cellular community-eukaryotes Adherens junction 71 8 6.88x10°°
Focal adhesion 197 9 5.58X10°"
Development Osteoclast differentiation 124 10 1.99%10°°
Endocrine system Estrogen signaling pathway 133 18 6.52X 10
Thyroid hormone signaling pathway 115 14 5.03x10°%°
Relaxin signaling pathway 130 1 2.11x107%°
Prolactin signaling pathway 69 8 5.85X107°
Oxytocin signaling pathway 149 8 8.68X 1077
Glucagon signaling pathway 100 7 9.21x1077
Immune system Th17 cell differentiation 102 1 255X 107
T cell receptor signaling pathway 99 9 487%x10°°
B cell receptor signaling pathway 71 8 6.88X107°
Nervous system Neurotrophin signaling pathway 116 9 1.10%10°®
Dopaminergic synapse 128 8 3.26%x10°7
Signal transduction ErbB signaling pathway 83 9 1.71X10°°
MAPK signaling pathway 293 13 2.70x10°°
PI3K-Akt signaling pathway 348 13 1.10%10°®
TNF signaling pathway 108 8 1.06 X107
Wnt signaling pathway 143 8 6.59 <1077
VEGF signaling pathway 59 6 9.21x1077
Translation Ribosome 130 8 3.55X1077

(classification stringency) &+ A= Chigh), 733135
RGN 12 MERES, B8RS 1
MR CEEN N T3 BT 3ANE: 18YEH
ZEVENH99 Cchronic obstructive pulmonary disease,
FDR=457X10"*). [t/ (bladder Cancer, FDR
=1.21X10"") Ffi%E (lung cancer, FDR=6.09 X
107, Horb 2 AR M -

STRING Lhfe g &g R, &Egitis
PR FDR<1X10°°, 7£ KEGG JE & 414k Hrf
PR E AN 2K (Human diseases) 573 (i@, 155
20 MRS SRR IE RS, o 8 MEER & 5
JRGL JERAAE G, BHE R R EUE (viral
carcinogenesis ) « % Ik i 3H - B R B B B G
(Epstein-Barr virus infection). H i/ (influenza
AD N T 4 i 5 5 1 G (HTLV-I infection)
R T I A A OC R 2 W B R B ( Kaposi’s
sarcoma-associated herpesvirus infection). AF/N4 i
fifi % C( non-small cell lung cancer ) . fii 45 #
(tuberculosis). PR (cocaine addiction).

% DAVID A1 STRING 7 ] QFPDT #E45 & 4
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P SRR B4 (B 4-A). BRIt
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PRARSS, SRR 5 2 RSB B A 5% .

7t DAVID H{EERAMEIEH &£ 0¥, 1
protein interactions 1% i FHi% % HIV_INTERACTION
N FHE, BRSO P<0.05, KILA 48
ANEEFR S 6 A HIV i3 2 8] 2 2 3 AR AR LA
M (E 4-B), Hiafs 6 MEPEAEE RPL1L.
RPL19. RPL23. RPL23A. RPL3. RPLS.
3 it

AT TR W 2% 25 B T R G oy A T
QFPDT ¥ COVID-19 FEIR T ML . 15 e 2 i)
B R D R R — R TR A A . Bar . HER
GE, RIEHEIF T AR M gt FEER N2,
VR 531 B LSRR - T4 05 38 B RN B AR A ) 2 e
MM 487~ QFPDT [H%F COVID-19 1 FH it B #4iE
LRI % A oY a0 e 1K il 8
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ZAE NARIIEIR 22 2% ) s Aor, i K T S ik
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A BERR-PE SR IR A 2%

B HEAR-HIV 3 8 A LR 25

BT AR E IR, DURLIBAT SRR (AL RO IR, M (S SO RN, =M U2 HIV i EH
The circle node is the target, the quadrilateral node is the disease pathway (in which the red node is the lung injury disease, the pink node is the virus

infection disease), the triangular node is the HIV protein

4 QFPDT RIEEHRS&H Z (B K REIMLE

Fig. 4 Association networks of QFPDT’s targets and diseases
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