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Abjective: Objective To investigate the mechanism of action of Salvia miltiorrhiza in treatment of ischemic enteropathy by using
network pharmacology and molecular docking technology. Methods The active components and predicted targets of Salvia
miltiorrhiza were obtained by TCMSP database, and standardized in UniProt database to obtain the corresponding drug target genes.
Target genes of ischemic bowel disease were obtained by GeneCards and OMIM databases. Drug target genes and disease target genes
were introduced into the Venn diagram analysis platform to obtain potential targets of Salvia miltiorrhiza in treatment of ischemic
bowel disease. Build a “Drug - ingredient - target - disease” network using Cytoscape3.8.2 software. Potential targets were imported
into STRING database for protein interaction (PPI) network analysis. Metascape database was used for GO functional enrichment
analysis and KEGG pathway analysis for potential targets. Finally, AutoDock vina, PyMOL and other software were used to analyze
and verify the effective chemical components and key target genes of Salvia miltiorrhiza. Results A total of 65 active compounds of

I #sEHER: 2024-07-15

ESWB: R EKXEk 5RBRRE T &7 TAREHRITE (LGWJ2021-75)
R BRIRE, FIREIT, WHFCI7 AR EEZii a0 . E-mail: csnsyn@163.com
MBIEEE: B0, BT RO EE AR E AR . E-mail: 1756277075@qg.com


mailto:csnsyn@163.com

« 2244«  FEI9FBEOH 202449 H AR &GwEkA  Drugs & Clinic Vol. 39 No. 9 September 2024

Salvia miltiorrhiza, 139 target genes of Salvia miltiorrhiza and 2 799 target genes of ischemic bowel disease were obtained, among
which 84 target genes of Salvia miltiorrhiza and ischemic bowel disease were combined. Network construction revealed that luteolin,
tanshinone 1la, and neocryptotanshinone Il were the main compound components of Salvia miltiorrhiza acting in ischemic bowel
disease. Aktl, TNF, ESR1, JUN, and SLC6A3 were identified as key target genes by PPI network analysis. The enrichment results
showed that biological processes such as cellular response to nitrogen compounds, cellular response to organocyclic compounds, and
cellular response to organic nitrogen compounds regulated lipids and atherosclerosis, fluid shear stress and atherosclerosis, PI3K/Akt
signaling pathway, cGMP PKG signaling pathway, and TNF signaling pathway signaling pathways play a therapeutic role in ischemic
bowel disease. The results of molecular docking indicated that the active chemical components of Salvia miltiorrhiza and the target
genes of ischemic enteropathy have good binding. Conclusion Salvia miltiorrhiza may act on core target genes such as Aktl, TNF,
and ESR1 to regulate lipids and atherosclerosis, fluid shear stress and atherosclerosis, through the active ingredients such as luteolin,
tanshinone 11a and neocryptotanshinone 11 and other signaling pathways play a therapeutic role in ischemic bowel disease.
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neocryptotanshinone 11

I s A2 T P B R SRR B A R 5
AL L) B P B PR . FLEIRA R
PR NP QY2 P KR E S S PO M LLESL: N -l i1
T RIZAE . E Ak M e RS &g
PEAR s R R AR S M SRIIPE R 3 W AR BRI e
o 8 KA i A L SRR AL L BB L R
TEIRBIRKGA o 2 i A e DR 2t el i 5 FEL
FEfENL. O TEBURGE I E % NN KE A
R FRSAE R A PR AF AT, BRISE s PR 28 ] g
FETF ARG MLE AL B L 25 W ) A A 561, B Rk i
VERIR B R RIS R, BRI ROR AT 21 S
WeWFGYY, BeIBOFZRIFRIE, HESR
AR A R BT R T R L B (T
FEARA L

B2 BA KA DTS, FEIR YT BRI B 7
T A BRSPS T2 R T LA 25 1) — i,
HATEIL, B2 1L, AR A
A PR MR RS AR RE , D5 i sh F) 5, N2t 4
EARMOER, A TTEM . JURGSEME B,
LIPS PRSI PR E T
PSR AR LR WIS H 5 B IG5k
Mk, Recs S MRS, b B i
B X B T RERIVR I 6], HLREA R
RIT I R B A R R B e A A 14
X PSR SRR BONLEDE AN, 7 2t
— IR

Mz LR E B EMER Y. W
AR B 2 A RR AL Aok, Ho— A
AR ] B 25 E RIFLI B D53, R BREGIR YT R
TANLAEI IR FEAR AL T — R ARS8, 21X 4
Fe B S AR RFAE UL S AR R 25 853 1 2 18] B AR T

YER 7 R TIN 254 5 2 Ak 2 A1 45 & 1R g, 72
THENUAH B 245 Wit 78 ) — I B R . AR AT
PR FH W 24 25 352 T oy TR R IR BT PES 9697 Bk
I Bz B AL o AT P 23R 7 SR i 14 i
BB IR IR SRS, skl B iR T 4
BT L
1 A&
1.1 AEEMHCEMREXESNEESFR
KWEFK A TCMSP 4 2 Chttps://temspw.
com/tcmsp.php) K RZPFSMIEHELEY), Bk
¥ E N IREMFIHEE (OB) =30%, FE25ME
(DL) =0.18 3R 25 S AL A4 B A D HE £
FERs 0 0 5 A HE 545 B AE UniProt B Chttps://
www.uniprot.org/) HHEATFRAELARER, FRASAH B
2R LA
1.2 FRINMAATRAVEE AU ER
TE GeneCards Chttps://www.genecards.org/) Fl
OMIM Chttps://www.omim.org) 4 2+ BL“ ischemic
bowel disease” JAICH A, FRIF N I AH OCHE fi ik
R, ZPREEAE, IRIGSEML 0 A OC ) A B
MER.
1.3 &AMt AmRer B EERE SRS
V4 FRAS P 2 it A w5 TR R e o 4 s 1)
FICHE SRR S NMAEF & Chttp:/ww.bio
informatics.com.cn/) x93 &,  BUZ S M3RAS
FFZEYT SR I8 (098 R/ E FHEE A
14 “Z9¥ - o - BB - R MERIE
WPrZ. RATEMERS . PES IR s
FA 7B 6 A P A 05 DA A B i VE i 9% § N Cystoscape
3.8.0 B, g Wy - gy - BEA - T
2. WS SRR Y. g BE RERTR,


http://www.bio/

FIIVBEOH 20244F9H AR & 5l A&

Drugs & Clinic

Vol. 39 No. 9 September 2024  + 2245

T 9 R TR AR P 5 2 [AAH AR o 39 s )
degree 1B B EHBE T E, degree {H kAT
RUBE L,
15 AsaTaiMpREEERESNERMN
E1ER (PPI) PM4E

STRING ## 2% (https://string-db.org/cgi/input.
pb) & TN & B B BLAE F R e . ST
Sl LA 7 iR T CEAE FHEE 23N STRING #dli g, i
SE e/ MHEAEFBE =04, YIFAN, 153 PPI X
7% . KIR1FH) PPI 845 R DL TSV & U3, A
Cytoscape 3.8.2 A Hb AT rI AL . 15 PPI ¥
25 W RN R degree {H, AR/ R iR
(RO E R g « T ) degree B K, FREHIZTY A
HE,
1.6 F&iairsmaRERESNERKE
(GO) Mgt EE T MARTERASERAEREH
(KEGG) BERE&E T

Metascape #(#E 2 # A& T GO. KEGG.
UniProt. DrugBank 5404 2 1) 5 K Zh Re i B i
T H. BPZE7 skt mw eSS A
Metascape %0 4 FE, W B “ inputasspecies ” Fl
“analysisasspecies” A “homosapiens”, i P<
0.01, #4T GO LAt E i il KEGG i@k &= 47

fro Hrb GO DiRt s St ads A 12 4affiZH
93 ROy IR b B TR IS5 RS
& Chttp://www.bioinformatics.com.cn/) #E47 AT 414 .
1.7 LR 7 58S S FRiEE

F AutoDock vina B0 FFSIR YT I S
FRIRZ O J 3 R RUBEAT 701X % o £ PubChem i
J# Chttps://pubchem.ncbi.nim.nih.gov/) HFRAF#Z 00 B
o110 sdf #%55K, PR IS N ChemBio 3D #fFit5
A3 mol2 ¥4t . £ RCSB PDB ¥
Chttps://www.pdbus.org/) H N EAZ O BE 55 1) = 4 45
¥, FFH PyMOL B0 BT £BRK 1 0 E
E AN T ZE Autodock B HEAT &
EIFEA GG TE DA E . SRS A Autodock
Vina BAFBEAT 707X 4, 13 %O o S S U 4
Hft. a1t PyMOL A At 45 ST nr Ak o
2 %R
21 AEBEEMUESIRERTFIR

£ TCMSP ## e rh 3 Aa 2= 31 202 AMH2 1k
SRy, Tk AR E N OB=30%, DL=0.18, 3
345 65 MEM ARy, WK 1. KERTCAE
SELSE, 1533 139 NHS 1A RS 4 B i
Al FIH Uniprot it 2 £ FH A 5 25 DR 44 Rt
AT FREAL AL B

®1 ASHEBEENERS

Table 1 Potential active ingredients of Salvia miltiorrhiza

Mol ID VEPE R

X4 F i OB/% DL

MOLO007064 przewalskin b

MOLO007132 (2R)-3-(3,4-dihydroxyphenyl)-2-[(Z)-3-(3,4-dihydroxyphenyl)acryloyl]oxy-

propionic acid

MOLO007140 (2)-3-[2-[(E)-2-(3,4-dihydroxyphenyl)vinyl]-3,4-dihydroxy-phenyl]acrylic acid
MOLO007150 (6S)-6-hydroxy-1-methyl-6-methylol-8,9-dihydro-7H-naphtho[8,7-g]benzofuran-

10,11-quinone
MOLO007058 formyltanshinone
MOLO007120 miltionone II
MOLO007105 epidanshenspiroketallactone

MOLO007155 (6S)-6-(hydroxymethyl)-1,6-dimethyl-8,9-dihydro-7H-naphtho[8,7-g]benzofuran-

10,11-dione
MOLO007130 prolithospermic acid

MOLO007050 2-(4-hydroxy-3-methoxyphenyl)-5-(3-hydroxypropyl)-7-methoxy-3-

benzofurancarboxaldehyde
MOLO007068 przewaquinone B
MOLO000569 digallate
MOLO007081 danshenol B
MOLO007082 danshenol A
MOLO007069 przewaquinone ¢
MOLO007108 isocryptotanshi-none
MOLO007125 neocryptotanshinone
MOLO007079 tanshinaldehyde

330.46 110.32 0.44
360.34 109.38 0.35

314.31 88.54 0.26
312.34 75.39 0.46

290.28 7344 0.42
312.39 71.03 0.44
284.38 68.27 031
310.37 65.26  0.45

314.31 64.37 031
356.40 62.78 04

292.30 62.24 041
322.24 61.85 0.26
354.48 57.95 0.56
336.41 56.97 0.52
296.34 55.74 0.40
296.39 5498 0.39
314.41 5249 0.32
308.35 5247 0.45
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1R

Mol 1D T Y X ¥ OB/% DL
MOLO007088 cryptotanshinone 296.39 52.34 0.40
MOLO007094 danshenspiroketallactone 282.36 5043 0.31
MOLO007111 isotanshinone Il 294.37 4992 0.40
MOLO007154 tanshinone Ila 294.37 4989 0.40
MOL007119 miltionone 312.39 4968 0.32
MOLO007098 deoxyneocryptotanshinone 298.41 494  0.29
MOLO007048 (E)-3-[2-(3,4-dihydroxyphenyl)-7-hydroxy-benzofuran-4-yl]acrylic acid 312.29 4824 0.31
MOLO007051 6-O-syringyl-8-O-acetyl shanzhiside methyl ester 628.64 46.69 0.71
MOLO007156 tanshinone VI 296.34 4564 0.30
MOL007141 salvianolic acid g 340.30 4556 0.61
MOL001942 isoimperatorin 270.30 4546 0.23
MOL007101 dihydrotanshinone I 278.32 45.04 0.36
MOLO007115 manool 304.57 45.04 0.20
MOL007123 miltirone 1T 272.32 4495 0.24
MOLO007045 3a-hydroxytanshinone Il a 310.37 4493 0.44
MOLO001659 poriferasterol 412.77 4383 0.76
MOL002651 dehydrotanshinone l1a 292.35 43.76  0.40
MOLO007077 sclareol 308.56 43.67 0.21
MOL007142 salvianolic acid J 538.49 4338 0.72
MOLO007152 przewaquinone E 312.34 4285 0.45
MOL007151 tanshindiol B 312.34 4267 045
MOLO007070 (6S,7R)-6,7-dihydroxy-1,6-dimethyl-8,9-dihydro-7H-naphtho[8,7-g]benzofuran- 312.34 4131 045

10,11-dione
MOLO007041 2-isopropyl-8-methylphenanthrene-3,4-dione 264.34 40.86 0.23
MOLO007071 przewaquinone f 312.34 40.31 0.46
MOL002776 baicalin 446.39 40.12 0.75
MOLO007118 microstegiol 298.46 39.61 0.28
MOLO006824 a-amyrin 426.80 39.51 0.76
MOLO007124 neocryptotanshinone Il 270.35 3946 0.23
MOLO007093 dan-shexinkum d 336.41 38.88 0.55
MOLO007122 miltirone 282.41 38.76  0.25
MOL001601 1,2,5,6-tetrahydrotanshinone 280.34 38.75 0.36
MOLO007100 dihydrotanshinlactone 266.31 38.68 0.32
MOLO007063 przewalskin a 398.49 3711  0.65
MOLO007061 methylenetanshinquinone 278.32 37.07 0.36
MOLO001771 poriferast-5-en-3beta-ol 414.79 3691 0.75
MOLO007121 miltipolone 300.43 36.56 0.37
MOLO000006 luteolin 286.25 36.16 0.25
MOL002222 sugiol 300.48 36.11 0.28
MOLO007107 (4bS,8aS)-4b,8,8-trimethyl-2-propan-2-yl-5,6,7,8a,9,10-hexahydrophenanthren-3-ol 286.50 36.07 0.25
MOL007127 1-methyl-8,9-dihydro-7H-naphtho[5,6-g]benzofuran-6,10,11-trione 280.29 3472 0.37
MOLO007149 (4aS,10aS)-6-hydroxy-1,1,4a-trimethyl-7-propan-2-yl-3,4,10,10a-tetrahydro-2H- 300.48 3449 0.28
phenanthren-9-one

MOLO007049 4-methylenemiltirone 266.36 3435 0.23
MOLO007036 5,6-dihydroxy-7-isopropyl-1,1-dimethyl-2,3-dihydrophenanthren-4-one 298.41 33.77 0.29
MOL007143 salvilenone | 270.40 3243 0.23
MOLO007059 3-beta-hydroxymethyllenetanshiquinone 294.32 3216 041
MOLO007145 salviolone 268.38 31.72 0.24
MOLO007085 salvilenone 292.40 30.38 0.38
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