* 3968 - ¢ % Chinese Traditional and Herbal Drugs 35 51 % 25 153 202048 A

T MG IR 58T AT L AN BIF 5

Mretie |, #AIKE 2, KAKAKS, TRAEF 2, &3 2, HAE 2 HEL2 NFH2 & 472, FEF2
LR BEZ RS, 7R T 510405

2. MR EZGRER BRI EZFER (EFD, TR I 518101

3. TINHERAREE IRIRESBE, AR M 510405

W OE: BR RAWKAEZERTE, REISHT AR TR E AN ik 8id TCMSP #8418 i FH S s 1%
5y, PRI GeneCards. OMIM #4522 A & DRAR-CPI fiR 5% #3026 £ 25 (003 1 1 o3 v 97 IR AL R T e AR R A i, kT
Cytoscape 3.6.0 BAEMESIS I G- A ML B, Bk STRING $#E M Cytoscape 3.6.0 #AFf] Generate style from
statistics . FL, 1% -4 B 505 S8 kA BLAE F 4% . SR Systems Dock Web Site 4% AR 5% 28 5 71 2 S M Bl 70 34T 20 T 0625
FIF DAVID %4 25t FH2 (/e AL s k4T GO r S E £ KEGG B BT &R &P DIREYFIFE (0B) =30%
Pt (DL =018 {EAMEM i T IITHIE %1, AFFS ik gt s 65 A, EREEAR 75 . P aI7 IR =
B ) MAPK., Toll-like receptor, Gap junction, PI3K/Akt. Natural killer cell mediated cytotoxicity Z5{5 5 i@ M. £ N
PR 26 247 3 2 [0) BT H PF S0 T T P REAG B PT ReAE LA, DR — P Fe iR ) B B S AR R

KR FIS A WSS RS AR

hESES: R2855 XEAFRERE: A NERE: 0253 - 2670(2020)15 - 3968 - 10

DOI: 10.7501/5.issn.0253-2670.2020.15.016

Exploration on mechanisms of Salvia miltiorrhiza in treating cirrhosis based on
network pharmacology

CHEN Hong-xuan', HU Jing-bao?, ZHANG Lin-lin}, CHEN Bai-shu?, LU Yan-ping?, YANG Cong-yi?,

CHEN Hui-ji%, LIU Qian-qgian?, LI Shu?, YIN Jian-ping?

1. Guangzhou University of Traditional Chinese Medicine, Guangzhou 510405, China

2. Shenzhen Baoan Hospital of Traditional Chinese Medicine Affiliated to Guangzhou University of Traditional Chinese Medicine,
Shenzhen 518101, China

3. The Second Clinical College of Guangzhou University of TCM, Guangzhou 510405, China

Abstract: Objective Network pharmacology method was adopted in this study to explore the active compounds and mechanism of
Salvia miltiorrhiza for cirrhosis. Methods TCMSP database was utilized to obtain the active components of S. miltiorrhiza.
Through GeneCards, OMIM and DRAR-CPI, the potential targets of S. miltiorrhiza for the treatment of cirrhosis were screened.
Cytoscape 3.6.0 software was established to construct the active components-targets network of S. miltiorrhiza. STRING database
and Generate style from statistics of Cytoscape 3.6.0 software were conducted to draw a graph of protein interaction network.
Molecular docking was carried out through Systems Dock Web Site with the active components of S. miltiorrhiza. The GO classified
enrichment analysis and the KEGG pathway enrichment analysis were performed by using DAVID database. Results Selecting the
OB > 30% and DL > 0.18 as filter condition, 65 active components and 75 targets of S. miltiorrhiza were involved. S. miltiorrhiza
exerted its effects on treating cirrhosis mainly by regulating signaling pathways including MAPK, Toll-like receptor, Gap junction,
PI3K/AKT, Natural killer cell mediated cytotoxicity signaling pathway and so on. Conclusion This study preliminarily predicted
the major targets and pathways of S. miltiorrhiza acting on cirrhosis, which provided new ideas and clues for its further research.
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Table 1 Active components in S. miltiorrhiza

I e OB/% DL
1 o-FAE (a-amyrin) 39.51 0.76
2 F+Z:0d 11 (tanshinone ITa) 49.89 0.40
3 F}Z: 0 VI (tanshinone VI) 45.64 0.30
4 F+2 ¥ B (tanshindiol B) 42.67 0.45
5 F+Z (tanshinaldehyde) 52.47 0.45
6 WikZM (sugiol) 36.11 0.28
7 FHEIFEE (sclareol) 43.67 0.21
8 FBH A (salviolone) 31.72 0.24
9 M 1 (salvilenone 1) 32.43 0.23

10 M (salvilenone) 30.38 0.38
11 FHBER j (salvianolic acid j) 4338 0.72
12 FHER g (salvianolic acid g) 45.56 0.61
13 L5 2 f (przewaquinone ) 40.31 0.46
14 L1252 E (przewaquinone E) 42.85 0.45
15 %P3 K ¢ (przewaquinone ¢) 55.74 0.40
16 %F12 % B (przewaquinone B) 62.24 0.41
17 LS50 b (przewalskin b) 110.32 0.44
18 LSt a (przewalskin a) 37.11 0.65
19 JRE R (prolithospermic acid) 64.37 0.31
20 Z LB (poriferasterol) 43.83 0.76
21 poriferast-5-en-3beta-ol 36.91 0.75
22 NSC 122421 34.49 0.28
23 HiFaFTZE 1T (neocryptotanshinone 11) 39.46 0.23
24 HiFaSHZH (neocryptotanshinone) 52.49 0.32
25 FHZHld 11 (miltirone 11D 44.95 0.24
26 FH2%iE (miltirone) 38.76 0.25
27 PSP = AW (miltipolone) 36.56 0.37
28 FHZEEHTR 1T (miltionone 11D 71.03 0.44
29 FHZEHT T (miltionone 1D 49.68 0.32
30 microstegiol 39.61 0.28
31 WHESFZ 0 (methylenetanshinquinone) 37.07 0.36
32 HIZEE (manool) 45.04 0.20
33 KBEEZE (luteolin) 36.16 0.25
34 5 F+Z0ld 11 (isotanshinone I1) 49.92 0.40
35 SRKATHHZE  (isoimperatorin) 45.46 0.23
36 FFaJF 20 (isocryptotanshi-none ) 54.98 0.39
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37  B¥S}ZE (formyltanshinone) 73.44  0.42
38 RASBYERINEE (epidanshenspiroketallactone) 6827 031
39 & JFZW 1 (dihydrotanshinone 1) 45.04  0.36
40 &S WEE (dihydrotanshinlactone) 38.68  0.32
41  digallate 61.85  0.26
42 BEIEHFESTSE (deoxyneocryptotanshinone ) 4940  0.29
43 KEJFSW s (dehydrotanshinone ITa) 4376  0.40
44 FHZHiE (dan-shexinkum d) 38.88  0.55
45 JIZIB4EFRAEE (danshenspiroketallactone) 50.43 031
46  J}Z[E B (danshenol B) 5795  0.56
47  FFZEE A (danshenol A) 5697  0.52
48  BFFSER (cryptotanshinone) 5234 0.40
49  C09092 36.07  0.25
50  EEF (baicalin) 40.12  0.75
51  ILHEHFEE (6-O-syringyl-8-O-acetyl shanzhiside methyl ester (D1)) 46.69  0.71
52 5-6-_FRHL-7-FRINAE-1,1- ZHHE-2-3- & JE-4-] (5,6-dihydroxy-7-isopropyl-1,1-dimethyl-2,3- 3377 0.29
dihydrophenanthren-4-one (D2))
53 4-EHPFSH (4-methylenemiltirone (D3)) 3435 0.3
54 3a-BESFSEE 1Ia (3a-hydroxytanshinone 11a (D4)) 4493  0.44
55 3-B-BRETHFESISE (3-beta-hydroxymethyllenetanshiquinone (D5)) 32.16 041
56 2-FP5F-8-HFFE-3 4- i (2-isopropyl-8-methylphenanthrene-3,4-dione (D6)) 4086  0.23
57  2-(4-hydroxy-3-methoxyphenyl)-5-(3-hydroxypropyl)-7-methoxy-3-benzofurancarboxaldehyde (D7) 62.78  0.40
58 1-methyl-8,9-dihydro-7H-naphtho [5,6-g] benzofuran-6,10,11-trione (D8) 3472 037
59 1,2,5,6-tetrahydrotanshinone (D9) 38.75 036
60  (2)-3-[2-[(E)-2-(3,4-dihydroxyphenyl) vinyl]-3,4-dihydroxy-phenyl] acrylic acid (D10) 88.54  0.26
61 (E)-3-[2-(3,4-dihydroxyphenyl)-7-hydroxy-benzofuran-4-yl] acrylic acid (D11) 4824  0.31
62  (6S,7R)-6,7-dihydroxy-1,6-dimethyl-8,9-dihydro-7H-naphtho [8,7-g] benzofuran-10,11- dione (D12) 41.31 0.45
63 (65)-6-hydroxy-1-methyl-6-methylol-8,9-dihydro-7 H-naphtho [8,7-g] benzofuran-10,11-quinone (D13) 7539  0.46
64  (685)-6-(hydroxymethyl)-1,6-dimethyl-8,9-dihydro-7H-naphtho [8,7-g] benzofuran-10,11-dione (D14) 65.26  0.45
65  (2R)-3-(3,4-dihydroxyphenyl)-2-[(Z)-3-(3,4-dihydroxyphenyl) acryloyl] oxy-propionic acid (D15) 109.38  0.35
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Table 2 Information of candidate targets of S. miltiorrhiza

Eiked 48 % 48 G~ LR
1 GHI1 26 PDGFRA 51 CDK4
2 GHR 27 SREBF1 52 SST
3 CDK1 28 FASN 53 AGTRI1
4 FOXM1 29 GSTP1 54 ENG
5 HFE 30 CYP2E1 55 AFP
6 TFRC 31 ADAMI17 56 THBD
7 NRAS 32 JAGI1 57 VDR
8 RAF1 33 CD36 58 BGLAP
9 AHSG 34 SELP 59 IFNA1
10 APOH 35 IRF7 60 IFNA2
11 WNTI1 36 IRF3 61 PLAT
12 AXIN1 37 SERPINAL1 62 HP
13 GRB2 38 RPS6KBI1 63 CP
14 MET 39 FGFR1 64 TLRO
15 TGFBRI1 40 IRF5 65 FAS
16 TGFBR2 41 CYP3A4 66 CASP9
17 CXCL10 42 HAMP 67 ELN
18 CCR5 43 ELANE 68 IGFBP1
19 CXCL1 44 MMP7 69 G6PC
20 CDKN3 45 SCARB2 70 SPIB
21 SERPINC1 46 IGFBP3 71 RETN
22 FGA 47 CTSG 72 IL1A
23 CTGF 48 B2M 73 CTLA4
24 YAP1 49 PRKCB 74 FCGR2A
25 PDGFB 50 IL12RB1 75 VMP1
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Fig.1 Component-target network of S. miltiorrhiza



L)

Chinese Traditional and Herbal Drugs 2% 51 % %5 153§ 202048 A

AXIN1

JAG1
ENG

AGTR1

ELN

FGA G6PC

* 3973 -
TGFBR1 @
CDK4
TGFBR2 CQiNe
VMPT e Bsak 1 L@
9
WNT1
YAP1 RAF1
FGFR1
FOXM1 GRB2
PDGFB NRAS MET
SREBF1

PRKCB

IGFBP1
BGLAP AFP) . IRF7 FASN
@= RETN FAS
CTLA4

SCARB2

SELP

CYP2E1 IGFBP3
HP
. ELANE
SPIB SERPING!
cey VR — PLAT
APOH
HFE
CYP3A4
cTsG
THED
GSTP1 TFRC

IRF5

PDGFRA
o HAMP (et
GHR
cone IFNA2
IRF3
CXCL10 IFNA1
CXCL1
IL12RB1 FCGR2A
IL1A

2 FSBERREEERMS

Fig. 2 Candidate targets interaction network of S. miltiorrhiza
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Fig. 4 GO pathway enrichment analysis for cellular components of candidate targets from active components of S. miltiorrhiza

regulatory region DNA binding wem top 20 of MF
transforming growth factor beta-activated receptor activity mm
transmembrane signaling receptor activity e
cytokine activity s
Ras guanly-nucleotide exchange factor activity s
hormone activity s
phosphatidylinositol-4,5-bisphosphate 3-kinase activity mem
transforming growth factor beta binding mem
protein serine/threonine kinase activity s
enzyme binding mes
serine-type endopeptidase activity s
growth factor activity e
protein kinase binding s
glycoprotein binding s
receptor binding s
protein kinase activity s
protein homodimerization activity s
heparin binding s
identical protein binding me—
protein binding

0 10 20 30 40 50 60
B[R

5 PSRN BRI GO BIEEENTH MF 7347

Fig. 5 GO pathway enrichment analysis for molecular function of candidate targets from active components of S. miltiorrhiza
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Fig. 6 GO pathway enrichment analysis for biological processes of candidate targets from active components of S. miltiorrhiza
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Fig. 7 KEGG pathway enrichment analysis of candidate targets from active components of S. miltiorrhiza
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