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Abstract: Objective To explore the potential molecular mechanism of Compound Danshen Dripping Pills in treatment of angina
pectoris based on network pharmacology and molecular docking technology. Methods The active ingredients of Compound
Danshen Dropping Pills were retrieved through the Traditional Chinese Medicine System Network Pharmacology Database and
Analysis Platform (TCMSP), and the angina pectoris-related targets were retrieved using GeneCards, Disgnet and TTD databases.
KEGG enrichment analysis and GO enrichment analysis were performed with the intersection targets of angina pectoris. The
important signaling pathways and biological processes involved in the anti-angina pectoris of Compound Danshen Dropping Pills

were predicted. The Surflex-Dock module of SYBYL2.1 software was used for molecular docking of the screened core components
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and core targets. Results Total 72 active compounds were screened from Compound Danshen Dropping Pills, involving 500
potential targets. The component targets of Compound Danshen Dropping Pills intersected with the targets of angina pectoris, and
457 intersected targets were obtained. The protein-protein interaction (PPI) network of the target of Compound Danshen Dropping
Pills in treatment of angina pectoris contains 158 nodes, of which the important targets are STAT3, TP53, AKT1, JUN, MAPKI,
HSP90AAL, etc. Compound Danshen Dropping Pills played a role in treatment of angina pectoris by regulating GO biological
processes such as inflammatory response, apoptosis signal pathway and actively regulating cell migration, and participating in fluid
shear stress and atherosclerosis, PI3K-Akt signal pathway, MAPK signal pathway, HIF-1 signal pathway, TNF signal pathway and
IL17 signal pathway. The results of molecular docking showed that the screened active components had strong binding with the
target. Conclusion The potential molecular mechanism and target of Compound Danshen Dropping Pills in treatment of angina
pectoris were speculated by using the method of network pharmacology. The molecular docking verified that the selected key active
ingredients had strong binding activity with important targets.

Key words: Compound Danshen Dropping Pill; angina pectoris; network pharmacology; molecular docking; PI3K-Akt signal

pathway; MAPK signal pathway; HIF-1 signal pathway; TNF signal pathway
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Table 1 72 active compounds in Compound Danshen Dropping Pills

%} MOLID wEw) OB/% DL
2 MOL001601 1,2,5,6-tetrahydrotanshinone 38.75 0.36
MOLO001659 poriferasterol 43.83 0.76
MOLO001771 poriferast-5-en-3beta-ol 36.91 0.75
MOLO001942 isoimperatorin 45.46 0.23
MOL002222 sugiol 36.11 0.28
MOLO002651 dehydrotanshinone 11, 43.76 0.40
MOLO002776 baicalin 40.12 0.75
MOL000569 digallate 61.85 0.26
MOL000006 luteolin 36.16 0.25
MOL006824 o-amyrin 39.51 0.76
MOLO007036 5,6-dihydroxy-7-isopropyl-1, 1-dimethyl-2 , 3-dihydrophenanthren-4-one 33.77 0.29
MOLO007041 2-isopropyl-8-methylphenanthrene-3,4-dione 40.86 0.23
MOLO007045 3a-hydroxytanshinone II, 4493 0.44
MOLO007048 (E)-3-[2-(3,4-dihydroxyphenyl)-7-hydroxy-benzofuran-4-ylJacrylic acid 48.24 0.31
MOL007049 4-methylenemiltirone 3435 0.23
MOLO007050 2-(4-hydroxy-3-methoxyphenyl)-5-(3-hydroxypropyl)-7-methoxy-3-benzofurancarboxaldehyde  62.78 0.40
MOLO007051 6-0-syringyl-8-O-acetyl shanzhiside methyl ester 46.69 0.71
MOLO007058 formyltanshinone 73.44 0.42
MOLO007059 3-beta-hydroxymethyllenetanshiquinone 32.16 0.41
MOLO007061 methylenetanshinquinone 37.07 0.36
MOL007063 przewalskin a 37.11 0.65
MOL007064 przewalskin b 110.32 0.44
MOLO007068 przewaquinone B 62.24 0.41
MOL007069 przewaquinone ¢ 55.74 0.40

MOL007070 (6S,7R)-6,7-dihydroxy-1,6-dimethyl-8 ,9-dihydro-7H-naphtho[ 8 ,7-g Jbenzofuran-10, 11-dione  41.31 0.45

MOLO007071 przewaquinone f 40.31 0.46
MOLO007077 sclareol 43.67 0.21
MOLO007079 tanshinaldehyde 52.47 0.45
MOL007081 danshenol B 57.95 0.56
MOL007082 danshenol A 56.97 0.52
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##  MOLID e OB/% DL
MOLO007085 salvilenone 30.38 0.38
MOLO007088 cryptotanshinone 52.34 0.40
MOL007093 dan-shexinkum d 38.88 0.55
MOLO007094 danshenspiroketallactone 50.43 0.31
MOLO007098 deoxyneocryptotanshinone 49.40 0.29
MOLO007100 dihydrotanshinlactone 38.68 0.32
MOLO007101 dihydrotanshinone I 45.04 0.36
MOLO007105 epidanshenspiroketallactone 68.27 0.31
MOL007107 C09092 36.07 0.25
MOLO007108 isocryptotanshi-none 54.98 0.39
MOLO007111 isotanshinone 11 49.92 0.40
MOLO007115 manool 45.04 0.20
MOLO007118 microstegiol 39.61 0.28
MOLO007119 miltionone I 49.68 0.32
MOL007120 miltionone 11 71.03 0.44
MOLO007121 miltipolone 36.56 0.37
MOL007122 miltirone 38.76 0.25
MOLO007123 miltirone 1T 44.95 0.24
MOLO007124 neocryptotanshinone II 39.46 0.23
MOLO007125 neocryptotanshinone 52.49 0.32
MOL007127 1-methyl-8 ,9-dihydro-7H-naphtho[ 5, 6-g Jbenzofuran-6, 10, 1 1-trione 34.72 0.37
MOLO007130 prolithospermic acid 64.37 0.31
MOL007132  (2R)-3-(3,4-dihydroxyphenyl)-2-[ (Z)-3-(3,4-dihydroxyphenyl)acryloyl Joxy-propionic acid 109.38 0.35
MOL007140 (2)-3-[2-[ (E)-2-(3,4-dihydroxyphenyl)vinyl]-3 , 4-dihydroxy-phenyl Jacrylic acid 88.54 0.26
MOL007141 salvianolic acid g 45.56 0.61
MOLO007142 salvianolic acid j 43.38 0.72
MOLO007143 salvilenone | 32.43 0.23
MOLO007145 salviolone 31.72 0.24
MOL007149 NSC 122421 34.49 0.28
MOLO007150 (6S)-6-hydroxy-1-methyl-6-methylol-8 ,9-dihydro-7H-naphtho[ 8 ,7-g Jbenzofuran-10, 11-quinone 75.39 0.46
MOLO007151 tanshindiol B 42.67 0.45
MOLO007152 przewaquinone E 42.85 0.45

=t MOL001494 mandenol 42.00 0.19
MOL001792 DFV 32.76 0.18
MOL002879 diop 43.59 0.39
MOLO000358 beta-sitosterol 36.91 0.75
MOL000449 stigmasterol 43.83 0.76
MOLO005344 ginsenoside rh2 36.32 0.56
MOLO007475 ginsenoside 2 36.43 0.25

VK MOL006861 asiatic acid 41.38 0.71
MOLO006862 bronyl acetate 59.30 0.51
MOLO006865 dipterocarpol 41.71 0.76
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Fig.1 PPI network of Compound Danshen Dripping Pills treating angina pectoris
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Table 2 Partial characters of network between Compound Danshen Dripping Pills and angina pectoris
Uniprot_ID HEIA A¥bootE BEdoE B | Uniprot ID FER Arbods BEBOME S EE
P40763 STAT3 0.347 257 0.434 903 38 P24385 CCND1 0.015 929 0.354 402 14
P04637 TP53 0.158 608 0.396 465 32 P01100 FOS 0.044 615 0.368 545 14
P31749 AKTI1 0.126 209 0.389 578 28 P05231 IL6 0.020 404 0.348 115 14
P05412 JUN 0.063 742 0.367 682 24 Q04206 RELA 0.021 202 0.314 629 13
P28482 MAPK1 0.068 912 0.378 313 21 Q06124 PTPNI11 0.038 439 0.360 092 13
P07900 HSP90AA1l  0.086 718 0.377 404 19 P42224 STAT1 0.049 730 0.359 268 13
Q16539 MAPK14 0.052 282 0.365 967 16 P38936 CDKNIA  0.042 460 0.365 967 13
P03372 ESR1 0.039 280 0.353 604 16 P01106 MYC 0.010 663 0.361 751 13
P15692 VEGFA 0.052 922 0.360 092 16 Q14790 CASP8 0.021 361 0.319 756 13
P00533 EGFR 0.029 275 0.362 587 15 P06400 RB1 0.009 039 0.312 749 12
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Fig.2 Drug-ingredient-target network of Compound Danshen Dripping Pills in treatment of angina pectoris
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Table 3 Compound network characteristics of Compound Danshen Dropping Pills ranking top 20 in degree value

Gi'T R RS i L RRVY 2 E oL AR X[ KR
iy v
SQ2 I (stigmasterol ) 0.497 034 0.530 839 259 =+t
BPI1 FHE LR (asiati cacid ) 0.102 817 0.409 197 115 UKF
SQ6 T \B%-9, 12- Z )& R Z I (mandenol ) 0.160 915 0.399 240 98 =
DS60 F}Z 1L, (tanshinone II,,) 0.052 613 0.392 670 83 fiz
DSI F1ZEiVI(tanshinoneVI) 0.029 107 0.392 084 82 fIz
SQl B-7+ & I ( B-sitosterol ) 0.074 715 0.385 180 74 =
DS13  (E)-3-[2-(3,4- R HIRI) -7- 52 F SR I W -4- 58 TR I R { (D -3- 0.020 572 0.386 313 72 I
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DS30 [& S+ Z [l (cryptotanshinone) 0.021 703 0.382932 66 =
DS32 JI 202455 i N 6 (danshenspiroketallactone) 0.017 816 0.382 932 66 JI&
DS18 MV 3 P+ 2 (methylenetanshinquinone) 0.011 504 0.382 374 65 Ft=
DS2 % {1 B¥ (poriferasterol) 0.020 154 0.381 818 64 JI=
SQ3 Hit JZ Z (quercetin) 0.037 365 0.373 134 62 =+t
DS22 L P2 N % (przewaquinonec) 0.011 817 0.380 159 61 FIz
SQ7 DFV 0.045 528 0.377 970 61 =
DS41 J1 2 By B (miltiononel) 0.010 177 0.379 061 59 Ffi=
DS14 NSC122421 0.013 172 0.378 515 58 HE
DS9 7K B 72 (luteolin) 0.042 585 0.376 884 55 1%
DS16 Jitt 3 £+ 2 i (formyltanshinone ) 0.011 641 0.375 805 53 1%
DS10  5,6-f2E-7-F %1, 1- ZHFE-2,3- = S Hy-4-1(5, 6-dihydroxy-7- 0.006 387 0.374 198 50 %
isopropyl-1, 1-dimethyl-2, 3-dihydrophenanthren-4-one)
DSI2 30-$2 3 S} ZE11, (3a-hydroxytanshinone II,) 0.005 262 0.372 605 47 F=
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Fig.3 GO enrichment analysis for intersection target of Compound Danshen Dripping Pills in treatment of angina pectoris
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Fig. 4 KEGG enrichment analysis for interaction target of Compound Danshen Dripping Pills in treatment of angina pectoris

3R B FR 9 44 5 R W PR 3R B e L (B

2L G AR LA S =K 3

2D, s ie T LU BN By . PUEE B0 S
e AR 2 B Oh o0 8 J s M P T B
BT IX o 8277 FF 2 A6 7 0 S0 I PR N2 8™

T2, PF 20 AR 22 24, B i A I8 4
AE R 7 e BR AT v I 9 VR A s =B R oS AR
L b E g A S ELHORE Lk IR R A 3% A i AN



< 1290 - $F455 FT7H 2022F78 ‘%*'#‘[ﬁt % Drug Evaluation Research

Vol. 45 No. 7 July 2022

MAPK1

HSP90AA1

MAPK14

ESR1

VEGFA

EGFR

stigmasterol asiatic acid mandenol tanshinone tanshinone B-sitosterol ~ DS13

1A

total score/
(kJ-mol ™)

8

N A

cryptotan- danshenspiro- methylene-
shinone  ketallactone tanshinqu inone

BUEERIR , AT ST B B 13 0 T, 45 6 S TR s DS13-(B)-3-[2-(3, 4- R B ) -7 43 - 28 I IR i -4- 36 TP A 1R
The color is bluer, the total docking score is higher, and the bond is stronger; DS13-(£)-3-[2-(3,4-dihydroxyphenyl)-7-hydroxy-benzofuran-4-yl ]

acrylicacid
E5 BOBEZOLAYS FIHERE

Fig.5 Heat map of molecular docking between hub targets and core ingredients

LS9 16 PHErzgaeLv-zsa
VAL VAL-164
7 1¥5-179
MET-227/> ASP-292 LEU-205 KS/ ASP-292
ALA177, = ’ MET-2T!% SER-7
THR-2 l\/\\ Jo JE TR LEu1ss N />
GLY-157 7 )\\{ERJ
ASP-274 ‘6;157 L3
~ ASN-279 2 B
LEURSE = THR211 § g ASN-279
MET-281 . MET-ZBI?\ & LYS-276
GLU-278 LY .
PHE-438 1234 GLU-234 e

P HHZ-JUN

TYR27 GLU-24 ASP-158  gepiias

VAL-3
“ )~ rs10s
LYS-45  foHE-150 /77
ASN-145
ETh A &/ ASP102

CYs-157 /(‘
)\L EU-147
EU-66
GLN-96
ILE7S

FHZWAVI-STAT3

E6

B2+ BE-AKT1

ILE-147  HIS-142
LEU-138 ASP-205
= " ARG-149
= \ | _SER-208
HIS-148 \v\\ VAL-209
EU-133° ¥ TYR-188
| MET-

ILE-134
ILE-146

ILE-141
BOG-36%

B0G-362
Gly-137 )
ASN-82 ILE-166
LEU-151

7T 1w
LYS-152
LEU-21

ILE-131
g ERIG7AGERCSe PRO-153
OLN-133 ASN-153£U-164
Leua3dEV 3

G EE-MAPK14

B FREIDERTEE

FHZE 11a- AKTL

1Ys-103
P\
THR-BS\\TYR-N
VAL-89 GLY 44
ALA-84 /
PHE-83 =7 5

VAL-104

GLN-38
L= GLY-42 LYS-43

P2 Z-VEGFA

Fig. 6 Representative 3-dimensional schematic diagram of molecular docking
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