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Abstract

Objective: To explore the feasibility and potential mechanisms of the treatment of lung abscess with
Indigofera stachyodes Lindl. through network pharmacology and molecular docking. Methods: The
medicinal material of I. stachyodes Lindl. was decocted in water and concentrated into a medicinal
solution of 1.0 g/ml. Rats were randomly divided into four groups, including the blank plasma group,
the blood collection group at 1 h after administration, the blood collection group at 2 h after admin-
istration, and the blood collection group at 3 h after administration (8 rats in each group). The rats were
given continuous intragastric administration for one week. Blood samples were collected from each
group, and plasma was prepared. The chemical components of the plasma from the four groups were
identified by Liquid Chromatography-Mass Spectrometry (LC-MS) and Venn diagrams were performed
for screening by Venny 2.1. The chemical components and targets of 1. stachyodes Lindl. were screened
by TCMSP, SymMap, SwissTargetPrediction, and SEA databases. Disease targets of lung abscess were
screened by GeneCards, OMIM database. Drug-disease intersection targets were obtained through
R language, key targets were obtained through protein interactions and PPI analysis, and KEGG, GO
enrichment analysis and molecular docking were performed using key targets. Results: Through
HPLC-MS analysis and exclusion of components that could not be searched in TCMSP, 11 active com-
pounds of L stachyodes Lindl. such as Hypoxanthine were obtained, along with 337 targets, 2243 dis-
ease targets related to lung abscess, and 113 intersection targets between “I. stachyodes Lindl.-lung
abscess”. 15 key genes were identified. The results of KEGG enrichment analysis showed that I. stach-
yodes Lindl. is mainly involved in the regulatory mechanism of lung abscess by regulating VEGF signal-
ing pathway, Rap1 signaling pathway, TNF signaling pathway, etc. Molecular docking results revealed
that EGFR had the highest affinity for Fisetin; SRC had the highest affinity for Fisetin; PLCG1 had the
highest affinity for 2-Naphthylamine; PIK3R1 had the highest affinity for Fisetin; and PTK2 had the
highest affinity for Fisetin. Conclusion: The active ingredients of I. stachyodes Lind]l may play a role in
the treatment of lung abscess by affecting biological processes such as immune response, inflamma-
tory response, and apoptosis.
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2], MAZFESMERT . 5. R JHEMX, FRERH. 2. 3. BRHS
ATz A6[3]
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2. ik
2.1. SKBadPR

2.1.1. A&
MAZ 2 Mz BT AEER XCR BN, it BN R B 25 R 5 B R 2R I 5508, B e N SR R
WEMEY, B NETBAR (ndigofera stachyodes Lindl.), TR EENE .

2.1.2. =H49

32 H SD B CHERRME M A4 PN RRIR I 2 7K SF 5200 K BR AR R 20 7E 280~300 g 2 1], EAITZ MK VD
KENAEMF ARG PR AT (SCXKGHN2019-0014) L1y, 285t 7 REENESE, FIREH22+2)C, HXE
BEREHI(55 £ 5)%, BRF Lo mmmniarl koK, EHBEBEEoK.

2.1.3. FIEWH

ZH (FIRRAREHZE) , MASHRNGHWEEAERN 9 g~15 g, WENRHEFEFIER 2 530 g /F
NFFGRE, PMRIE A S RN ML S TR I 2] kR AT A3 2K R R B RN
2.7 g/kg.

2.2. SEWFE

22.1. RHMRAHIE
1) M A 25 % BRI EREMASZMIA 8 f57K(1 g/8 ml)iZif 30 min J& K KT, FFKH
5 J5 /N K PR 45 min, 2O IEEINEM . FIRERIEARER K B SE Ik, FrKibIE 5 /N K RLE 20 2
b, SR BN B 5 —RUZCA I, JEIRGE Y 1.0 g/ml BIZ5, 2N 50 ml B0V P S ARAEAE 4°C HIVKAR «
2) ST . AU UM 32 L SD MM KRR (280 g~300 g)id MM ME SR — ] JE R e ATTREAL 4
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Fad, FAH- R, FHS ML AT AMKH . 4525 1 h/2 h/3 h R4, Ho=Hill NSHEL4U,
R B 9:00 DUEB M7 NG 25(2.7 glkg), 1 IRIR, HEELZ T R, wIa—RyanTaEREBSGYG
Lhy 2hy 3hEHTRIL; 28 AAHRE S MRERBAER K, BRI RB SR AH—.

3) HlA S LMK ERILAT 12 /N, SRRV TR CEATK. ZHEBLHHNKR, FTHEH7
RFPREJE—IRHEB JG 1 /NS 2 /NI 23 AT B 5, TES A 10% (0.3 ml/100 g) 7K & &,
FHCASZjta R BEJS, @I IE RS BKCR L, R AR MR AR 223314 1) EDTA Pt . SRl f5 Az RI
BB R ML 4~5 X, PABRIRPUET 78 2 i RO AR R, e bmid JE 5 30 208, SRS 1E
4°C. 3500 rmin ZAF FHEATE0 15 208, K B ZMRHEETLHEM 15ml HO0EF, KEBN 56 CH
TER/KIBAA TN 30 2080 DUKIEAME, BEJEIEE 022 um FITSALIERSHEAT I U802, Bm AR RO
—80°C KA LA JG A8 o

2.2.2. MASRAMBREHANIMELST HPLC-MS EEHR

FT HPLC-MS JR4E A 977 0 AN ZKEGH . KRS A MK BB 452455 2 h RAMZH & 24 f 3 47
R, FRATTERAS I e T A1 B i e A A D 0 25 . 1 26, AT 75 BRI R 0 (1) 70 1 ok
e FRIRZ/NT 5ppm), WIRRZE/NT 5 ppm, MBI R R IRZHR T 0T REOHE . 2
Tk, FATEMKHE MSMS # #50, %} Human Metabolome Database (http://www.hmdb.ca/). LipidMaps
(http://www.lipidmaps.org/). mzClound (https:www.mzcloud.org) PA A 1% K 7 B B AR 5 5 22 3E 4T #fA
R, DRIV ™4 .
2.2.3. M ASTEMERR 57 3R B 28 = B T

B NS HIASHE 14 s N TCMSP %04 P (https://old.temsp-e.com/temsp.php) Al SymMap
(https://www.symmap.org/)E# . #£ TCMSP i, 4 IRAEYFIH EE OB {HIA BIEGE T 30%KK),
1% AR I S I TR S . A% SwissTargetPrediction
(http://www.swisstargetprediction.ch/) ! Similarity ensemble approach (https://sea.bkslab.org/)E s 2 T HE £ .
F|H UniProt (https://www.uniprot.org/)Fi AR, FATEFrE 1 B AxE A AL NS “homo sapiens” #FH UL L)
FERbRIL, FFmAHE TARHER MB 8 5.

2.2.4. HEREBSAYIKEN
7f GeneCards (https://www.genecards.org/)fl OMIM (https://www.omim.org/)$ 85 % LA “fififi” 15 Ak
FRIP SR A 1) R RO OCE i AT WL AR

2.2.5. AZEHMSRREE MB &4 - 5 - o MERAaE
FIHEAF R (4.2. )13 2K MB IS EERE T, 8] Cytoscape 3.9.1 AIARALIEVEAL 22 i 7 5 A8 S
M AR AR, LA MB JRI7 R A B 50 15 P 2%

2.2.6. PPI MR ME 54508 A0 THIE

ATE S M S 5 NF] STRING (https:/cn.string-db.org/)F, SREHE A B2 A “Homo sapi-
ens” , FHARIERKEGEACEAMMET 0.7 [9]. TERRIRIN S R IER T SUG, BATHAT TEARZET
FHEAEFH PP 5T, FEHH Cytoscape 3.9.1 FAF XX e it 47 1 vl AL AL EE . R CytoHubba fdi X}
DB R R AT IE, A T OB R I 2% ] o

2.2.7. GO\ KEGG BB EE S
ST OREREL S AT B ENT, BATMEH KEGG rest API (https://www.kegg.ip/kegg/rest/keggapi.html) 3k HL
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i 4

T BOBT Y KEGG Pathway (FFERVERE, DLME N 5, KRR 21 S5, A R A cluster-
Profiler (version 3.14.3)i47 & %/ #1, DIRTSEREEEMEE R . RAVEH R (4.2.)FRFEIE 5 0 B
AT GO EHE T, FEFE TS, A5G, FALESE T P < 0.05 HALATIMAT-HAN 8, IR
BATS ABE (http://www bioinformatics.com.cn/)3E 1T AT 14K JE 7

2.2.8. S FRHELIE

M UniProt (https://www.uniprot.org/) 5 2 FPAG 2R B FE R ) & A fi 454, F£ M RCSB PDB
(https://www.rcsb.org/) & B35 b #8345 44 . ML TCMSP (https://old.tcmsp-e.com/temsp.php) 3 2
REUE AL SNy TR . #E B AR AN TGRS CB-dock2
(https://cadd.labshare.cn/cb-dock2/php/index.php)7E £k 73 #r T B 34770 T X482 .

3. &R
3.1. MASEMERDEIFEEL

N T RBUINZ (A N MRS, X Ee a2 R BRI R AN HE 5 45 24 )5 1 h A1 2 h SR L4 5 24 1 2K i
Ry, S8R SR, ZFHA 100 1107 AR ES R 2 AM(E 1), gl 2 AL LM R 5
FHZGRIR R IS5, AR E] 11 NMARAC GO (K 1 AT 1), X 11 AMEE s v RER L\ 25
e P PTG 28 SN R i I AN ZH L 1 R 2 2804 o Al

A 1ha 25 % ShE B &2 o S B RSY

C 2h &K eh 24 R R4y

=H
E: (A) FHMFE RS ZER; B) 1 h HZMKEHRAE; (C)2h FZMmKns K.,

Figure 1. Acquisition of constituents from /. stachyodes Lindl.

1. MASE5THIFRER

3.2. MASZHEE LR R R EIRE

LL OB 1H > 30%f1E NIk 11 NGRS (R 1), it TCMSP. SwissTargetPrediction £l SEA
o 2 A3 2 377 ASAHIGHE £ . GeneCards %145 /7 LA Relevance score > 1 Affiidk 564445 2L &1 2051 /.
£ OMIM i3 e HgR A3 R AR OCHE 11 230 Ao & I 7 25 A 0dfs FE I 8 AR 15 2243 AP0 AH S HE
Mo JEH R (4.2.1)18 5 X I\ S (A S HE 2T R R B s O SE 1R ) 113 AN(E 2).
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Table 1. Information on common constituents

F®1XERNMER

MOL ID D%y OB
MOLO001831 Hypoxanthine 52.29
MOLO009132 3-Dehydroshikimate 46.09
MOLO013179 Fisetin 52.6
MOL003504 4-Methylbenzaldehyde 44.18
MOLO001332 (R)-mandelic acid 43.67
MOLO010834 Phenyl acetate 33.87
MOLO000570 2-Naphthylamine 39.82
MOL001788 Adenine 62.81
MOLO011381 Pyrrole-2-carboxylic acid 78.72
MOL001332 Mandelic acid 43.67
MOL002645 Phenylethylamine 42.96

264 113 2130

Figure 2. Drug-disease intersection diagram
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fEB) R B S 1 ggplot2 f4[10]#1 VennDiagram [11]TE, ATl LK FTiS 45 RSBl 404k e Bl
3)o FoATIE AL I SO G R RSy - BRI, B TN W - gy - BT SR,

$ A Cytoscape 3.9.1 fREGLIZRA 1% “245%) - sy - #RA07 W, il 3 fion. Rk, BEmZER
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Figure 3. Disease-component-target network diagram
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# STRING " F# 1) TSV XIFS N Cytoscape 3.10.2 w1, ZRRis 2 (%0 &, K1 PPI W% (14
4(A)). #id CytoHubba #fiff MCC HiEfSH] 15 MR S(EGFR, SRC, PLCG, PIK3R1, PTK2, KDR,
RHOA, AKT1, MET, MMP9, TNF, CXCL8, PTGS2, ALB, PIK3CG), 4% Score Hi5(14] 4(B)).
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Figure 4. PPI network diagram and core target network diagram
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3.5 BEEEDH

E R (4.2.1)iE 5 1 R f(clusterProfiler (4.4.4)) [12]%F 15 4> Hub gene #47 GO. KEGG &4/ #r.
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Figure 5. GO/KEGG enrichment analysis diagram
5. GO/KEGG BRI HE

3.6. oFFHE

TATEX 6 A H xS AT 450 KA A PE5 /) 5] N CB-dock2 SEIF /3 HT i #5 H1, LA
BT F I3 TAE . e 2 ORI FXHERCR S, Vina score A3 T KH Vina if2, FHARYEAH K
(0 148 8 0t 32 4 S C AR 25 AR A FUNEE 2, Vina score 725 W5 52 44 R FC A FRD 532 R0 At s (R BUI 341G
EGFR 5 Fisetin 2 [AI[FSE RN 5RK, HEUME N-8.1 H; SRC 5 Fisetin 1551715 #i(Vina score =
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—8.7), PLCG1 5 2-Naphthylamine 31 ) 5 %= (Vina score = —7.9), PIK3R1 5 Fisetin I35 A1 /15 = (Vina
score = —8.2), PTK2 5 Fisetin I35 A1 /15 & (Vina score = —8.3).

Table 2. Molecular docking information table

=2 SFNEERER

3% MOL ID HA Uniprot ID Vina score

Fisetin MOLO013179 EGFR P00533 -8.1
Phenyl acetate MOLO010834 EGFR P00533 -5.8
Fisetin MOLO013179 SRC P12931 —8.7
2-Naphthylamine MOL000570 PLCG1 P00533 =79
(R)-mandelic acid MOL001332 PLCG1 P00533 =5.7
Fisetin MOLO013179 PIK3R1 P27986 -8.2
Fisetin MOLO013179 PTK2 Q05397 -8.3

4. ¥Wig

MAZEREERTRS, BufCRFEEAERM . SRS, s, R4 ur it Ly,
MASZEAER 2, wdphlEi RS AR IR IFIESE, ACE M A S Hk, 2™
RIS TTVE, BRI T LN SE T I 0w AT 1 L AT RE IV TEALH o

RIEZ5Y - gy - BRI mT A, R IRIES R 11 AMERURS, 113 METERE S Nik—515 3]
KEEELAR, 4T T PPI %% /34T )2 CytoHubba 40 #r, ikt 7 15 ANCEERE S (EGFR, SRC, PLCG1,
PIK3R1, PTK2, KDR, RHOA, AKT1, MET, MMP9, TNF, CXCL8, PTGS2, ALB, PIK3CG). Hid*}iX 15 %
AR 2 AT KEGG GO MR E M. 18I Score HEHI 5 £ 01k Hi AT 5 AN JCHE I i 5 6 B 1) Ak A5 gk
Tor T AR B S O AH AR F T S

FE W M VEGE 15 58 . Rapl (558, TNF 15 5@ . ErbB 15 5@ LM EGFR 2 R i il
FIHFRISE TR 15 AN OCEREE sl KEGG i3 . GO MZEREH, BATHRIF 15 NS
TS5 TMNEE I IERIE . bR A0 %wL% HEAWEG B 555 AW IE: EEFE
BENAER . BRI . A0RRATS . SRR AMEIE RSO S . IRYESCER B R, Rapl (5 5B IEARZ
R A0 S B R EE BT AR, BRI ARSI . R B R SR AR . WAk, AR
BRI AEAF[13] [14]0 X LE T REASHAE T 40 M5 A —FPERZ Fi{E 54 FEH . INF E 5B RES G K
i SN H RS B GBS B RS R R DG B A A (R T — o ERAR T TR IO ) R 4 B A
R AT V22 A FP IS 4N, B2 CDA+AR . NK 4000, " PERignie. AR RANAE. mgmevrign i
PAKFHZE TG, WA REJIAE R TNF [15] [16]. 1% L8240 i K575 SV 98 i PR ot 4 AR EELM(EFH - TNF
&2 B 5 S B A IR AR BT, P i BB LR UG NF-xB Al c-Jun JEE, XFPE0E 2 S 80& F
2 HLAE A AR IR T 2R 3K [ 17] - ErbB 2R KI5 5 /2 il it Akt. MAPK A 22 AN 428 R 1 2 41 i 1 36 K
EHE i FETSRAIEEENN, ErbB FGEA G DR A ok iE i il Rk gy, XA poh E %
MR YT #EFR[ 18],

NS5 5 SRR 2 R R I A S I &5 B PERE 20 T X B2 B 45 SRAIE L 73X — P4 - Fisetin
5B S (EGFR. ﬂC}WQMﬂWUQMmD@ﬁ%ﬁﬁ%%KF,Lﬁ%@IﬁEMmﬂﬁzﬁ
R AL, BAEPUA . PURAT. PR, PRGN A B AE I [19] [20]. Fisetin i@ id 1] Src /5
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] TNF {5 5 MAPK 15 5l Bk 2 4 RE MM P T2[20]. Fisetin A]GEIEL NS EGFR. SRC.
PIK3R1 1 PTK2 i EHT AR BRIV T7 Mg -
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2-Naphthylamine I(R)-mandelic Acid, HAEH#E )y EGFR. SRC. PLCG1. PIK3R1. PTK2.
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