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Exploration on Mechanism of Anti-influenza Virus Activity of Shuanghuanglian Based on
Network Pharmacology

Abstract: Objective: This paper aimed to investigate the anti-influenza virus activity of
Shuanghuanglian,screen potential anti-influenza virus compounds to explore the mechanism of
anti-influenza virus activity. Methods: By identifying all the composition and effect targets of
three herbal ingredients in Shuanghuanglian from TCMSP, and the pharmaceutical molecular-
target network was constructed.The interaction network of drug-disease target by STRING was
constructed by screening related targets through DisGeNET and GenCards databases. The centre
targets were analyzed by network topology. The R Project was used to perform GO and KEGG
pathway enrichment analysis of centre target proteins, and further construct a multi-dimensional
network relationship diagram of the active component of Shuanghuanglian-drug targets-signaling
pathway. Results: The component-target network included 270 nodes and 1067 edges,including
82 components such as kaempferol,luteolin, quercetinl,etc, and key targets included
RELA,MAPKI,IL6,MAPK14,CXCL8,etc.122 biological processes with P<<0.05 obtained
through GO enrichment,by KEGG enrichment, 155 signal pathways with P<<0.05 were obtained.
Conclusion: A variety of active ingredients contained in Shuanghuanglian play a role in
controlling through various biological pathways.

Key words: anti-influenza virus activity; Shuanghuanglian ; network pharmacology



PAT PRI B A RO 25 5 S I PR R - LB BEJE T IR R R AL, Bt i
W PR e EE  BE RNA gt BATRISEE . A gethom Ry w2, nIARYE I
BAZEEAMEETUE AR REBERIAR N A, B, C =ANEABL, B 2 s 25 K&
FERPINIE 1 LRI Z5RR I B, DR, s R B TR B 2 M RO 78 5 F R TN
i,

OWFOETHEIRAE WA EMARNK, TEFRI, R=0R 2R R RTE A
BIEH: BUREZERTFOADY, XOTE D RBCEAT T W yUR e IRmUARREM, 21
R B T PEUR B 2590 2 — 1. 4R I PR S8 BUE I X EEXHRAT VRIS B A7 R 2 iR R
H, IF B PR R SRR T 2IHAR RGP0, Wnsh K FEREAL SRR, X 2 R 111
RYT RO,

X 2% 24 R St — R AR A & RGBS GBS DU S R TH T 6 B
SR G AHIEFE R FH 00 24 245 380 27 4 7332 Tt R s 26 X0 0528 10 AR VAL 8 7 P TS 0 P
S AE LA HIRBUE DR iy 2 48 R ROw 22 O AE FBILAD, it —2B it 5t
XU I AR BCH TR 2 3 1 B BV B o

1 MES T

1.1 #5048 P S AT

B h 2 R R 2 M1 & TCMSP, DisGeNET, Uniprot, GeneCards,
STRING-11.0, Venny2.1. 4 A3iff: RiEF . Cytoscape Version 3.7.1 K H
BisoGenet. Network Analysis #iff .

1.2 ZPAH SRTE 1 o) S 505 RO i ke

F o 24 2 B0 25 81 000 E AN 43 A F 5 TCMSPI),  7E“f5 Bk e "B, 0 nlbiea i
AT H T R N SR AT R & BT B A e sy, BCE HIRAEY A F EE(OB)
>30% 12514 (DL)>0.18 ik & HRAE . WA IEMANEER S, W a2 o I BE
Mo FEPTTRIE B 53\ Uniprot Z0d8 L), AL RS 2K A B B3R RS IE AN
UniprotID, 15 2|$#EFRE H 0B R EE .

1.3 R EGL I B BRI AE 1 FH B R T30

PL“Influenza” <8 1], #5Z DisGeNET. GenCards U4, EFEY)FH N “Homo
sapiens”, 405 U TEAH O B DR o K VAL IER S T AH OC ik DRURI BEFR i 1 ke 7 ) 28 AT A
25, FUIF Venny2.1 2 B3R 170 BUAL, B XU I T () 8 A5 5 500 1 38 A AT L g, 3K
PR T 1 ARV I 27 7 BV AEAE R B R

1.4 25955 -3 s B R

B A3 B LA # AR S H B AA 2 STRINGUOY- &, FAFE B N “Home  sapiens”,
ST ZGYEE R -5 R R (PPOAH AR M 4%, 718 2% de e LS 2 “highest
confidence(>0.9)”, MIFRASLH fi, 193] PPIAHEAERH R AN, RGEEEEXRR, K7
TSV ¥ K H SN Cytoscape-3.7.1 H1, i F {4 “Network Analyze 4341 % 2% 3



8. ZJa¥ STRING ~F & it H Kk 1A 5AF H i & A 2 K\ Cytoscape 3.7.1 ® A
BisoGenet!'!Hgi£Fh, J8 I % B I % 254 “Human”,“Gene identifiers only”%%, X8 H /i AHH
YERI G R BEAT IR M7 o

1.5 PPI W 2% B0 41 0 A I AZ O B R T A6

¥ IR BisoGenet #4152 8 2 HAEMZ AT Thae o4, {84 Cytoscape
CytoNCAI2If 4, Centralities [ iZH “degree(DC)”, it analyze HEATHHAN 4T, SRS AT
HULEEBC), ZXFRiL )G, FEERZ0E B BAEMLZ.,

1.6 GO ThAe & 57 M KEGG il & 570 #r

KH RIESHAM, MH org.Hs.eg.db # symbol #45 NIE[A 1D, FJH clusterProfiler #£
FegL, T 2% R R #E4T GO & A i fl KEGG @ik 70, e P<<0.05, ikt
HAREMEZRE) GO IRe ! KEGG #EE B . BiFE P<0.05, M/NEIRHRFHT 20 4
GO M KEGG 5 51 R #4Fm H GO &40 #i il KEGG Mg Hr AR A o

1.7 XU PR - 250 HE F-KEGG 38 i 4 25 4 2

B¥RrE P<0.05, M/NEIERHERFRT 30 NS 53RO 1 KEGG g, 5XE0EE M
oy ZaPEE S AL R B AE 2 Cytoscape  3.7.1 kA, 45 B0 & v 11 Bl 7 -2 0 #E 55 -KEGG
LS, 0 X ERBEAT 40 HT

2 4

2.1 XSEE TR

ik TCMSP 84 e, AR IET 3 kg, BRI, mE, M, @i
OB>30%. DL>0.18 251t i XU LR BUR AL &3 82 4>, Hdhse®s 36 4>, &M
234, A 23 MEEY). X 82 MEEWETE: quercetin(#it 2 ). beta-Sitosterol(B-7+
) luteolin(AR R ZE). neobaicalein( % #7 %) stigmasterol (& #H¥). Kaempferol(LL
N, SRIER 82 MEAER T N TCMSP #dis &, &3l i ik fa F615 31 218 N 4WiEAE
B R, NUEE FEIEMERN WAR 1(H TRk ss Rk 2, Rkt OB {EAXI H |l 20 1),
WU S B bR MR 2 T Rt 2, REREa4ER).

T 1 WEOET D EER A S

Table 1 Basic information of some compounds in Shuanghuanglian

2kt MolID AN e OB (%) DL
T MOL002934 NEOBAICALEIN 104.34 0.44
R MOLO003330 (-)-Phillygenin 95.04 0.57
R MOL003306 AConl_001697 85.12  0.57
R MOL003322 FORSYTHINOL 81.25 0.57
R MOLO003370 Onjixanthone I 79.16  0.30
Ggos MOL002932  Panicolin 76.26  0.29
L) MOL000791  bicuculline 69.67 0.88



T MOL002927 Skullcapflavone II 69.51 0.44
A MOL002911 2,6,2' 4'-tetrahydroxy-6'-methoxychaleone 69.04 0.22
- ecs MOL002937 DIHYDROOROXYLIN 66.06 0.23
e 51 MOL003308 (+)-pinoresinol monom'ethyl 6120 0.57
ether-4-D-beta-glucoside qt
SHR1E  MOLO003117 Ioniceracetalides B qt 61.19 0.19
&AL MOL003111 Centauroside_qt 55.79  0.50
&84t MOL003108 Caeruloside C 55.64 0.73
&R MOL000211  Mairin 5538 0.78
J% MOLO0o22g \oR)77-hydroxy-S-methoxy-2- 5523 0.20
phenylchroman-4-one
SHRIE MOL003014 secologanic dibutylacetal qt 53.65 0.29
%5 MOLO003295 (+)-pinoresinol monomethyl ether 53.08 0.57
e MOL003290 (3R,4R)-3,4-bis[(3,4-dimethoxyphenyl) 5230 048
methyl]oxolan-2-one
5-hydroxy-7-methoxy-2-
sffe  MOL003095 (3,4}z5-trir}rllethoxyphe}rllyl)chromone 31.96 - 0.41
R 2 AHER R EEAE R
Table 2 Basic information on some targets of Shuanghuanglian
Mol Id #bR 44 HH
MOLO000098 268 proteasome non-ATPase regulatory subunit 3 PSMD3
MOLO000006 72 kDa type IV collagenase MMP2
MOLO000098  Acetylcholinesterase ACHE
MOLO000098  Acetyl-CoA carboxylase 1 ACACA
MOLO000098  Activator of 90 kDa heat shock protein ATPase homolog AHSA1
MOLO000006 Adenylate cyclase type 2 ADCY2
MOLO000449  Alcohol dehydrogenase 1C ADHIC
MOL000791  Aldehyde dehydrogenase, dimeric NADP-preferring ALDH3A1
MOLO000422  Aldo-keto reductase family 1 member C3 AKRIC3
MOLO000098  Aldose reductase AKRI1B1
MOLO000358  Alpha-1A adrenergic receptor ADRAITA
MOLO000358  Alpha-1B adrenergic receptor ADRAIB
MOLO000449  Alpha-2A adrenergic receptor ADRA2A
MOLO000449 Amine oxidase [flavin-containing] A MAOA
MOLO000098  Amine oxidase [flavin-containing] B MAOB
MOL000006 Amyloid beta A4 protein APP



MOLO000006 Androgen receptor AR
MOLO000422  Antileukoproteinase SLPI
MOLO002714  Apolipoprotein D PYGM
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Fig. 1 Shuanghuanglian-compound-target network
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Fig. 2 Venn diagram of targets of herbs and disease
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Fig. 3 PPI network of common targets
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