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Abstract: Objective To explore the network regulation mechanism of anti-inflammation and immunoregulation of Shufeng Jiedu Capsule
(SJC). Methods Targets of the 28 compounds in SIC were predicted according to the reverse pharmacophore method. Gene ontology (GO)
function enrichment and pathway analysis of the targets were analyzed by MAS 3.0 software and Kyoto Gene and Genome Encyclopedia
(KEGGQG) database. Finally, Cytoscape software was used to construct the network pharmacology map. Results A total of 28 compounds
affected 112 pathways through 127 targets, of which 41 targets and 22 pathways were associated with anti-inflammation and
immunoregulation. The network of compound-target-pathway-pathology process was also constructed. Conclusion SJC interferes with

multiple biological processes related to anti-inflammation and immunoregulation by acting on several key proteins such as HRAS,
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MAP2K1, AKT1, MME, and PTPN1. The mechanism of SJC was preliminarily revealed.

Key words: Shufeng Jiedu Capsule; network pharmacology; mechanism; anti-inflammation; immunoregulation
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Table 1 Information of 28 key compounds that exert anti-inflammatory and immunoregulation effects in SJC
Shifgg &Y 7313 *HXELZ\% VR
Ji =
G711 FEH KT (epigoitrin) CsH/NOS 129.18 2.3
3-(Q2-FRIER)- A H)MEMERA [3-(2"-hydroxyphenyl)-4(3H)-quinazolinone]  C1aH10N202 238.07 3
F2IEEE R4 (hydroxyindirubin) Ci6H10N203 278.07
A ES R## (adenosine) C10H13N504 26724 3
JRFF Curidine) CoH12N205 244.20
ORISR FZEFEE (resveratrol) C14H120;3 228.24 1
JEBLHE (polydatin) C20H2208 390.38
B K#EZE (emodin) Ci15H100s 270.24 1
K#HBR (physcion) C16H120s 28426 1.7
TS 7T (rutin) C27H30016 610.52 1. 2. 4
HEH (liquiritin) C21H2209 41840 8
FHEZR (soliquiritigenin) C15H1204 256.25
7-FEIEF R ZE (7-methoxyisohamnetin) Ci17H1407 330.07 4
1122 2-3-0-% %k (kaempferide-3-O-rhamninoside) C22H36011 464.23 5
Jr¥ % (apigenin) Ci5H100s 27024 6
RS HHR (glycyrrhizic acid) C42He2016 82240 5. 8
HEKER (glycyrrhetic acid) C30Ha604 470.68 8
FIIRIR (oleanolic acid) C30H4503 456.71 5
SETAR T A (saikosaponin A) C42HesO13 780.98 4
HKOTEH K EFEE T A (forsythoside A) C29H36015 624.59 2
FEEIEHET (verbascoside) C29H36015 624.59 2.6
NIFEES EREE (phillygenin) C29H36015 624.59 2
ERME (phillyrin) C27H34011 534.55
WIEEEGSE AU (dihydro patrinoside) C21H36011 46423 5
Ly #FE4F (verbenalin) Ci7H24010 38837 6
T iR WNHEER  (cafferic acid) CoHsO4 180.16 7
#JR. (chlorogenic acid) Ci6H1809 35431 4
HEER HE T N (gancaonin N) C20H1604 320.16 8

1AL 2-¥ 3-MREEMR 4-2EW] S-MCEE e-HMERT 7R 8-
1-Polygonum cuspidatum Sieb. et Zucc. 2-Forsythia suspensa (Thunb.) Vahl 3-Isatis indigotica Fort. 4-Bupleurum chinense DC. 5-Patrinia

scabiosaefolia Fisch. ex Trev. 6-Verbena officinalis L.  7-Phragmites communis Trin.  8-Glycyrrhiza uralensis Fisch.

3.2 MERINERMES

XoF i A B I FEAL A ) - B R - IR B - HE I AR
WL PR FNE T KB, ZNEA 10 712 4k, H
Py 485 (R4 55 B2 A AT IR0 A [P(k)=11.228 X
K 0%, R2=0.49], 3B A 25 FE I 245 8 To b
W2% . BRI KT 3.022, EIMSRERAKEN 3
W, REHEAMNBKRIEREEY], RIZNEER
PR 196 T8 R /N ) S NI (], LA /N S
i o WS RPEAN 0.526, “FHIAHAETT M ELH 5.923,

IR 28 H BE 0,120 B 7~ it Al 23 i 2 X 2% B A oA
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33 WEMEBEERESSH

RIS A o0 S, T 28 MG E I
EHERR N 127 A, H 41 MEAESA SR, &
PE AR (3R 2) . FIH Cytoscape #/4 1 Network
Analyzer J/FTFE LT S EREE (degree) F
%0 (betweenness centrality). EAEYI RS, B
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Table 2 Forty-one related targets information of 28 key compounds
EEEEC] EqE| i3 N H
HRAS GTPase HRas 108 0.078 47
MAP2K1 dual specificity mitogen-activated protein kinase kinase 1 54 0.049 30
AKTI1 RAC-alpha serine/threonine-protein kinase 40 0.046 85
MME neprilysin 40 0.069 99
PTPN1 tyrosine-protein phosphatase non-receptor type 1 34 0.159 18
FGFR1 fibroblast growth factor receptor 1 32 0.039 25
KDR vascular endothelial growth factor receptor 2 30 0.030 71
MET hepatocyte growth factor receptor 30 0.023 60
SRC proto-oncogene tyrosine-protein kinase Src 30 0.020 53
PDPK1 3-phosphoinositide-dependent protein kinase 1 24 0.022 46
MAPK10 mitogen-activated protein kinase 10 24 0.019 52
BTK tyrosine-protein kinase BTK 24 0.020 60
PLA2G2A phospholipase A2, membrane associated 16 0.015 65
INSR insulin receptor 16 0.024 99
AKRIC3 aldo-keto reductase family 1 member C3 14 0.018 42
F7 coagulation factor VII 14 0.035 61
TAP1 antigen peptide transporter 1 12 0.012 12
MAPK14 mitogen-activated protein kinase 14 12 0.016 81
EIF4E eukaryotic translation initiation factor 4E 10 0.018 60
BRAF serine/threonine-protein kinase B-raf 8 0.006 65
HSP90AAL1 heat shock protein HSP 90-alpha 8 0.012 62
PCK1 phosphoenolpyruvate carboxykinase, cytosolic [GTP] 8 0.010 71
PTGDS2 hematopoietic prostaglandin D synthase 8 0.014 44
RXRA retinoic acid receptor RXR-alpha 8 0.009 27
HGF hepatocyte growth factor 8 0.003 64
RXRB retinoic acid receptor RXR-beta 8 0.013 00
FABP3 fatty acid-binding protein, heart 6 0.008 82
FABP7 fatty acid-binding protein, brain 6 0.005 61
LCK tyrosine-protein kinase Lck 6 0.004 99
PPP1CC serine/threonine-protein phosphatase PP1-gamma catalytic subunit 6 0.004 81
CYP2C9 cytochrome P450 2C9 6 0.005 30
ACE angiotensin-converting enzyme 4 0.004 32
CBR1 carbonyl reductase [NADPH] 1 4 0.003 01
FGG fibrinogen gamma chain 4 0.006 00
KIT mast/stem cell growth factor receptor Kit 4 0.002 38
LTA4H leukotriene A-4 hydrolase 4 0.002 80
PIM1 serine/threonine-protein kinase pim-1 4 0.003 90
CTSG cathepsin G 2 0.001 80
FGF1 fibroblast growth factor 1 2 0.000 59
REN renin 2 0.000 92
CYP2C8 cytochrome P450 2C8 2 0.000 69

IRRGRRE M . TEBT XU 3 I 2 (1) I 245 B R4
=) GTPase HRas (HRAS). XERF 222 5%
{bEE ARG EAEE 1 (MAP2K1). RAC-a 2% R/TA A
FR-E I (AKTD. WiHEKEE (MME) filEH
% S MR IR R R AR 324K 1 & (PTPN1) BEWI/E AT
RAEAHE, XA S50, X s NMEAT
R BT AR B P TR 44 240 23511 B A A A

34 EYERESHER

3.4.1 GO YiRe/#T 2T Gene ontology i 22 X}

IR GFEIE R 41 ANFE AR AT GO ThARERE, 15 2
234 NMEYIERE, FEWRAMOIRE . AR,
AR AU R RN AR . HEE — T AR LA
AT 1. i GO (5 Byt — B ik o0
RENS R IR MZ AN IR (R
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other items
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Fig. 1 Proportional distribution of biological process

R3 GO-EMIRESH
Table 3 GO-biological process

locomotion
organelle part

immune system process
negative regulation of biological process

molecular transducer activity

establishment of localization
organelle

localization

response to stimulus

cell part

cell

positive regulation of biological process

multicellular organismal process

catalytic activity

metabolism
binding

developmental process

GO Term id e H R P1H EH

GO: 0006468  protein amino acid phosphorylation 8 2.96X107* MAP2K1. BRAF. FGFR1. KDR,
BTK. MAPK10. MAPK14. PIM1

GO: 0006508  proteolysis 7 6.30X10""  MME. F7. HGF. ACE. LTA4H.
CTSG. REN

GO: 0046777  protein amino acid autophosphorylation 4 9.85X10™"  AKTI1. INSR. MET. LCK

GO: 0018108  peptidyl-tyrosine phosphorylation 2.59X 107 INSR. SRC. LCK. KIT

GO: 0007265  Ras protein signal transduction 5 3.72X107'  HRAS. MAP2K1. SRC. MAPK14.
LCK

GO: 0044419  interspecies interaction between organisms 5 5.02X 107 KDR. SRC. EIF4E. RXRA. LCK

GO: 0045429  positive regulation of nitric oxide 3 1.44X107° AKTI1. INSR. HSP90AA1

biosynthesis
GO: 0032869  cellular response to insulin stimulus 3 1.71X107° AKTI1. INSR. PDPKl1
GO: 0048012  hepatocyte growth factor receptor 2 1.50X 1078 MET. HGF
signaling pathway

GO: 0008286  insulin receptor signaling pathway 3 2.02X1078 AKTI1. INSR. PDPK1

GO: 0000187  activation of MAPK activity 3 8.81X1078 INSR. MET. HGF

GO: 0051450  myoblast proliferation 2 8.99X 1078 MET. HGF

GO: 0032148  activation of protein kinase B 2 1.50X1077 INSR. PDPK1

GO: 0007165  signal transduction 7 3.09X1077 PTPN1. MAPKI10. HSP90AAI1 .
PTGDS2. FGG. KIT. FGF1

GO: 0055114 oxidation reduction 4 1.08X10¢  AKRI1C3.CBRI1.,CYP2C9. CYP2C8
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342 @B @id MAS 3.0. KEGG .

DrugBank. HIT $#s & M AH S SCRR I A B, X115
H ) 112 SRR IEATE5 G 00T, KW 22 SRR 5 %
iE S T OR (3R 4) . Hrh 5 28 REAHSCIEES 10
%, o3l MAPK . ik S84 A7 it A 58 A U80S 52
(PPAR) . {4 VU J#% B2 X ! Carachidonic acid

metabolism). %iEBE (focal adhesion) 155 HH .

H 40 s IE RS . 42F5%EHE (gap junction) . ZhE &
#% (adherens junction). 8% %# (tight junction).
o B PN ¥ - 4 i R 7 - 52 AR A HAE A Ceytokine-
cytokine receptor interaction) & -5 KK K RS

(renin-angiotensin system)

x4 RIMEXBEER
Table 4 Information of 22 related pathways

R i3 g8 A

adherens junction 82 0.015 35 INSR. PTPN1. SRC. MET. FGFR1

focal adhesion 74 0.054 94 PPP1CC. MAP2K1. SRC. MET. KDR. HRAS.
PDPK1. HGF. AKTIl. BRAF. MAPKI10

VEGF signaling pathway 66 0.030 43 PLA2G2A. MAP2K1. SRC. KDR. HRAS.
AKT1. MAPK14

Fc epsilon RI signaling pathway 63 0.027 15 PLA2G2A. MAP2K1. BTK. HRAS. AKTI.
MAPK14. MAPKI10

MAPK signaling pathway 54 0.039 88 PLA2G2A. MAP2K1. FGFR1. HRAS. FGF1.
AKT1. BRAF. MAPKI14. MAPKI10

PPAR signaling pathway 44 0.029 69 RXRA. PCK1. PDPKI1.RXRB. FABP3. FABP7

arachidonic acid metabolism 42 0.034 17 CYP2C9.PLA2G2A.AKR1C3.LTA4H.CBRI1.
PGDS. CYP2C8

mTOR signaling pathway 36 0.016 63 EIF4E. PDPK1. AKT1. BRAF

B cell receptor signaling pathway 30 0.007 23 MAP2K1. BTK. HRAS. AKTI1

renin-angiotensin system 28 0.024 03 MME. ACE. CTSG. REN

Toll-like receptor signaling pathway 27 0.010 73 MAP2K1. AKT1. MAPK14. MAPKI10

T cell receptor signaling pathway 26 0.013 70 MAP2K1. HRAS. AKT1. MAPKI14. LCK

cytokine-cytokine receptor interaction 26 0.009 98 MET. KDR. HGF. KIT

gap junction 24 0.003 70 MAP2K1. SRC. HRAS

tight junction 22 0.003 14 SRC. HRAS. AKT1

hematopoietic cell lineage 22 0.008 55 MME. KIT

natural killer cell mediated cytotoxicity 22 0.009 66 MAP2K1. HRAS. BRAF. LCK

complement and coagulation cascades 18 0.005 91 F7. FGG. F2

primary immunodeficiency 16 0.005 81 TAP1. BTK. LCK

antigen processing and presentation 14 0.004 59 TAP1. HSP90AA1

JAK-STAT signaling pathway 12 0.007 99 PIM1. AKT1

leukocyte transendothelial migration 2 0.000 40 MAPK14

SR EMCHEE 7 %, 0l NAE RS
(complement and coagulation cascades). H#ZRZ1%
(natural killer). T #}fg524A& (T cell receptor). B 4
M=z A (B cell receptor) 5 & MG s% g (primary
immunodeficiency ) « it Ji Il T. 5 % iz (antigen
processing and presentation) {5 Sl i Il 41 g i
% (hematopoietic cell lineage) o

5 JORE S A A OB 5 2%, 73 Toll £
Z A& (Toll-like receptor). I % W B4 KK F
(VEGF). Fc epsilon 5 f& 1(Fc epsilon 1D JAK-STAT
55 i@ (JAK-STAT signaling pathway). mTOR
55 @K (mTOR signaling pathway) .

3.5 WEMESDF
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Fig. 2 Structure type-compound-target-pathway-pathological process network of SJIC
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TR D 9RE AT PGE A A =M R H B,
KER. . SR, 7-PEERRERE
AJ S R E RS 1 KR C it 3 (AKR1C3)
iy, ZEMGET . 3-QFERER)-4(H) MEMEEE .
PR ] 1 T 40 (2 25 P450 (CYP2C9), M Z i
- TRAE A DU IR R (AR s [, 3-2'FRHE2K)-4(3H)
WEMEE 1L 25 1-3-0- REME T LE#ER T H =
1 A4 KR (LKHA4), FRIRIERHN A =S .
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