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Abstract: Objective Based on the method of network pharmacology, the potential mechanism of Jiawei Danshen Decoction in the
treatment of myocardial infarction was analyzed. Methods Tcmsp, drugbank, PubChem, Swiss target prediction and other databases
and references were used to obtain the effective components and targets of Jiawei Danshen Decoction. The targets related to
myocardial infarction were searched by HPO and OMIM platforms, and the PPI was constructed with STRING database to obtain
the key targets. Using the software of Cytoscape 3.6.0, the network visualization of Jiawei Danshen Decoction - myocardial
infarction disease was carried out, and the network diagram of "Jiawei Danshen Decoction - chemical composition target", "disease -
target" and "Jiawei Danshen Decoction - related chemical components - disease - key target" was constructed. DAVID database
was used to analyze the GO biological process and KEGG metabolic pathway of key targets. Results A total of 94 active
components, and 148 targets related to myocardial infarction were screened out from Jiawei Danshen Decoction. Among them, there
were 21 targets corresponding to the disease, VEGFA, JAK2, TNF, etc. After enrichment analysis of GO and KEGG pathways, the
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target proteins mainly involved in G protein coupled receptor signaling pathway, cell proliferation regulation, RNA polymerase 11

transcription factor activity and other functional processes, it may play a role in treating myocardial infarction by regulating PI3K

Akt signaling pathway, microRNA cancer related pathway, AMPK signaling pathway, VEGF signaling pathway, and JAK-STAT

signaling pathway. Conclusion Through the establishment of target network map, we can clarify the mechanism of multi-

component and multi-target of Jiawei Danshen Decoction in treatment of myocardial infarction, and provide theoretical basis for

further research on the mechanism of Jiawei Danshen Decoction in treating myocardial infarction related diseases.

Key words: Jiawei Danshen Decoction; myocardial infarction; mechanism of action; network pharmacology
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Table 1 Summary of effective components of Jiawei Danshen Decoction
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Fig. 1 Jiawei Danshen Decoction-compound component-targets network
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Fig. 4 Go biological process of Jiawei Danshen Decoction in treatment of myocardial infarction



+ 1768 -

“assaa# Drug Evaluation Research 4355 98] 20209 8

.
mTOR signaling pathway .

Viral carc nogenesis 4 [ ]

VEGF signaling pathwa .

Type Il diabetés mellitus .

Toll-like receptor signaling pathway [ ]

Thyroid hormone signaling pathway

yroid cancer L]

TNF signaling pathway

Tcell recef)tor signaling pathway L ]

Spaingolipid signaling pathway L]

mallcell lung cancer: 3
Signaling pathways regulating pluripotency of stem cells [ ]
Renal cell carcinoma o

Regu\auﬁn olf actin cytoskeleton { [ ]
£l

pl signaling pathway
Proteoglycans in cancer
rostate cancer.
Prolactin signaling pathway .
mediated ouce/te i
Platelet activation °
Pathways in cancer

Pancreatic cancer L]
PI3K-Akt signaling pathway
Osteoclast differentiation { []
Non-small cell lung cancer ®
Neurotrophin signaling pathway
Neuroactiva ligand-receptor interaction
MicroRNAs in cancer:

]
°
Measles [
Leukocyte transendothelial migration 4
Leishmaniasis { L]

Jak-STAT signaling pathway [ ]
Insulin resistance o
_Influenza A L]
Herpes simplex infection H
Hepatitis C [ ]
Hepatitis B
HIF-1 signaling pathway [ ]
GnRH signaling pathway *

Glioma

Gap junction .
Fox0 s\gnahn? pathway [ ]
Focal adhesion
Fc 2psilon Rl signaling pathway ]
str%;en signaling pathway
B signaling pathway .
Epstein-Barr virus infection °
Endometrial cancer: [
Colorectal cancer: 3
Chronic myeloid leukemia
Cholinergic synapse [ ]
Choline metabolism in cancer
. Chemokine signaling pathwa:
Chagas disease (American tryp_amgom\as\s%'
Central carbon metabiglism in cancer:
Bladter cancer [ ]
Aldosterone-requlated sodium reabsorption .
AdlpacytoAkmte signaling pathway .
cute

ute myeloid leukemia [
AMPK signaling pathway ]

-LogP Value

20

Count
[YE0)

o
Category
+ KEGG

nan

20 30
Genes

E5 mwRASEGETF 0NN KEGG RIGEBERESE

Fig.5 Enrichment of KEGG metabolic pathway of Jiawei Danshen Decoction in treatment of myocardial infarction

R BB, AT DL SO 25 il PR AN 3 LA 4 9 0 )
BE Il T ROIE A A A2 2T DT R T 22 4 A
FEX IR S UGHEAT T VPO PEWE T, IEWT TNkt
SRR AT 25967 L UEESE , BE WS LU B {3 F 74 24
167 ROR AR 2 a5 e, A& 390 2590 1) 25
RIE RN R A SR B SR B, IR S SR Bk
B AT L LR A 23 SR AR R
iy, 12 52 07 3 B % P AR R L O JUL K BRI S v Y 98AE
PSSRV N P 9111 A N 1 e 11 B P T S
R By Jok 8 0 e AR 2 bk I I 5 8RR 4 ) 3 B 1 4
FEE

AT TE 3 1 W 44 24 B2 1 7 vk N7 RE
K JE IR R 2% B AR BN R ST SRS O WL AL
PR R A 5 > L. e MR T R ik
94 4> AT g5 0o DU SEAR SR IR (K AL 22 FE 7Y » K
BUPTEY IR PE S B R R R
Yy Y46 # BRI degree {8, I 7R IR T 2 06 9T 0
JULAE SE 1) 49 Jo 22 Atk mT R A2 2 > 20 3% AR
45

R SR B R B0 AIE 1 TR 45 A AT SE I, i
WRFFZ PP IR AP IR BT 2R S
ROBE TR AR HER A HEL R
P9 SRR ARE Hoo 0 LR R 7 4E I B, 3
i R 205 24 B A 45 18 SCRRECHE L FARALE 1wk T2

WG IT O WIURE B8 1) 4 5 ik ik 2 22 AN R0 oy R F
PEF 5 3

08 3o A AR PF SR - DR AN 2 Ay - - R
FREBR N 2% ], 15 B0 H RS 5 B A ORI O
AU 214N, W TNE L VEGFA L JAK2 . MMP 25 56 g 411
RUATBE A IR B0 9T M 2 WL 72 1 3
fith, [ B A e B 7 R 2 52 7“2 - 2 B A B D
YEF . TNF 5.0 JJUBEFE (1) 98 5 [ 825 DIAH 5%, Bk
T H & 51 K 985E )R BL LA, 38 B 5 5 IL-1. GM-
CSF.IL-8 &5 9 E K 1 1 73 i o W ST B, Ik P+ 2
R AT 38 3L P AR TNF-a. IL-2 CK-MB %5 % JiE [ 1~ 7K
PR B b O LA B B 45 . VEGF 1 R I & P AR
KT, me i b i 7 A L o v ie 38 , 798
I R I O U P 0 3 R R R o B B AE
M, B W FIE S VEGFE REWE A Ak S+ 2 0H
2 (1) — AR AR , 1% 07 B 0% (i 1k B B F) 70 5 4
Jiil VEGF [ 50 #62. R BB FTAIE S, £ 2 7K ¥ 1 ik
S WP R B, 5 BV R A P S A 2 66 s
O WA B 14 25 X VEGF B % ik, LLR 3 1 % 7
AR TAK2 S A 52 R 2 K SR AR O R R 1)
— o, 38 5 e S B E (STAT) #4 i JAK-STAT
Z WS FE I, S 5 HURGZERT, 4 g 5 | 1L
R DR RE T IR S kT IS JAK2-
STAT3 38 i X R B /Co VLR I P 98 3 452 0 72 3 DR 47 1



“assaati Drug Evaluation Research 84355 981 2020E9 8

+ 1769 -

FHI45 18 . MMP2.MMP-9 2585 55 714 4 () 3L J5i 2
1 & MIMP 55 [ B 3 B O, ] 0 ) 38 4% 40 i 3R
7 o ERKRFERZEAR. S 5908
AP TR BE A PRI AE K GE RS R TSRS B R I
e FC B AR . DUARHIE 58 B, o0 B R
MMP & & (I3 2, 1 150 WILET 45 BB IR () % A
SR YENE AR, B 2 T BT A 2 1 R O U ZE 1Y
H BRI -

GO ThHE/r T LA K KEGG AR U8 % 70 #r &6 SR 3%
B, ek PF 2 006 97 O U BE AT BE I 1 2] AMPK
mTOR . JAK-STAT.PI3K-Akt.VEGF %515 5@ &% , &
5 200 it 358 TR T AR U SOE O
LY FE . AMPK TE P 8 AR PR AR 5 A0 R &
i HEAE Y. AMPK 1] L 508 #1304 mTOR
AMEAEH o 24 AMPK B35 i, 38 o B 8L 1b 40 i
mTORC 1 ff [ MEHE 58, 1X /2 1 25 AW 4 (5 5@
% AMPK/mTOR 4#"°" . H W 57LK M, FLSE A 7]
DL it AMPK A5 14 Wt 38 2% o o6k 58 B 24 9 %t
O JULAH B A SR (454507 . JAK-STAT 15 538 % 5%
Z YN IH T a0 A 40 A R (L) -6 L ALE 3R &R (CT-
D FHEER ANF) & G-8 A5 5CS2 44 1) e A 1 5
Tk R IAE B EAHG, 2 55 2 B O 45 1 ) S
WOy WIURE BE Bl af FAG R o0 LB K250 A1 S A
FLAR B, IR P 2 0 nT i JAK2/STAT3 38 % %K
B /O FIL S5 I 8 3 450 1 b B AR 9 4 . Tl s Tk
JULEE -3 3 (PI3KO 22 — R AE P T ML e 5 =
BRI 4 B R T . PIBK IO J5 7T 51 & 1 Ui g ot
AR AL, WS N M B, T E S 5 A
KA 20 B R R ARG AR O 3 A L A L S R T
o B AR . PIBK/AKT/mTOR 216 /2 1 6 F
5% [ W P L S I, T AR I i S 2R R LAt 2R
HFES AR, & 2SR SEIIA X
LRI 2 IOk o R AL A A R B R 8CR , W Re L A2 d
it 1 # PIBK/Akt/mTOR 15 5 18 % {2 3k [ Wik 1 & 75
YEH .

g5 L RTIR DI 25 24 B A A P TN A T VR T
PN AE o FHLHI B — e R 5 (S .
T 0k P R0 E ROs s T RRER T LR E S
T P (1 B e G B DR 7 T RS 20 VE 9T 0 WLBE B 1 1R
H“RE-RAENEENEIERXREERN T
W25 52 5 5 5 2 18] ) AE AR AR R, T P 48 24 3
5 U] R 8% B8 52 WL BE AT 1) 252 B 25 W0 B A5
(AW R 245 52 07 -5 i A F LI (R 7 24
R FL A, o 25 B 5 TR IR NI TR

PR ELATH B BB A SR F B S AT ORI
W 255 24 B 22 BF ST IR ST Z 0060 LR ZE R AR T A
AR LTI TR S 006 97 0 WUEESE 9 4 FHL
i, M2 259 2 o 2 ¥E R 2 R K B AR U )
VERITT T REAT 1 W10 88, R RNk 2 0R
AN T3 (i — e BB S L Al

SE 0k

[1] Anderson J L, Morrow D A. Acute myocardial infarction
[J]. N Engl J Med, 2017, 376(21): 2053-2064.

2] 7% 8k, £ &, SKREUN . SO U BE B UAT 9 5 0F I
HER 0], b RS g5 A 0 NI R A &, 2012, 10(4):
467-4609.

[3] ZR, W . SO IURESE KR 5 8 0 8 56 &
FIERDE [J]. R AESEFH R, 2003, 5(24): 55-56.

[4]  SEBUE . IR FE 2 0T Ak X Gk i 0 AT AE AR AR 4
F A0 A% 5 e TR BT AL (D). Vb R b R B
2003.

[5] ZE8, s, 5600, 45 IR 2 100t 0 ULk if 7
VE TR A 00 T8 IE S I B SR SRR T o T 40 3 -2 (1
S (D). GBS A5 A o0 NI R % 3, 2011, 9(1):
53-55.

[6] Bk UE, AE 47, # 48, 55 Nk AH 2 HAL B KRR O
JUL BRI T 9 45347 ) DR AP R (D). TR R 2 R
i, 2016, 36(6): 11-15.

(71 ® ¥, mBUE, br ®, &5 RS S 00E 25 1 X
hVEGF165 % 4% BMSCs i IRT K il /0 JUL IfiL 5 37 4= 1) 5%
e [J]. AR B 24, 2016, 47(6): 40-42.

[8] Gfeller D, Grosdidier A, Wirth M, et al
SwissTargetPrediction: a web server for target prediction
of bioactive small molecules [J]. Nucleic Acids Res,
2014, 42(Web Server issue): W32-W38.

[9] Hamosh A, Scott A F, Amberger J S, et al. Online

(OMIM), a
knowledgebase of human genes and genetic disorders [J].
Nucleic Acids Res, 2002, 33(1): 52-55.

[10] Hannon P, Markiel A, Ozier O, et al. Cytoscape: a

Mendelian  Inheritance in  Man

software environment for integrated models of
biomolecular interaction networks [J]. Genome Res,
2003, 13(11): 2498-2504.

[11] [ 25 #4 [S]. —. 2015: 76.

[12] Brise, = 52 XSG EE R 06T OSB3
[7]. DR PGEEES 4448, 2003, 12(14): 1473-1474.

[13] EL, 5 A, 3] 95, & [E &R EL % Bz ia 97 O
L9 27 AR AR AN G600 ¥R 9T R IR IR [J]. Hh T B A
A0 0 LB 2% &5, 2016, 14(10): 1167-1170.

[14] ATERZR . Ik P 2 0BG & 70 24 6] e /095 O 05 /O LIS
BELIE B35 R 7 RO AS RSS2 8% (0], 0] 7 5 22 BT 9T



- 1770 -

“assaa# Drug Evaluation Research 4355 98] 20209 8

[15]

[16]

[17]

[20]

[21]

[22]

[23]

[24]

[25]

2017, 26(8): 1466-1467.
JEME AR, BEUE, 10 ST, 55 IR SRS T AR T
ﬁ@%ﬁ@é&%ummﬁﬂﬂ 68 1917 RO 52 [7]. R 2%
&, 2015, 56(5): 395-397.

BRI . IR S IR IDA VG 251897 T DR 0 &
9 o I 978 BEL 284 1) 97 2800 4% [3]. R EE I R F 98, 2019, 11
(4): 100-102.

BRI, BN . DRSPS A BTG 2536 7 O R
Dy SR G PR B 22 & 1 ) Meta 43T [7]. R PE R 45 &
DRI 24 3, 2019, 17(11): 1619-1622.

R OVE, 35 IBUHE . SR 080 R PF IR T A B 6 i of 7
FEVE B K R AB R C N B A RS2 A [J]. 95 R R B A
&, 2014, 30(10): 145-147.

T, pRJE, R . P2 R B A RE A TS
Jo - 4 72 1) O AILAH 24 3 T O LR BE Hh 1) 40F 5 8
J& 7). R E AP BE A A 4k &, 2010, 30(12): 1334-1337.
Li L, RenJ X, Lin Z R, et al. Effect of salvianolic acid A

on anesthetized

?

N

canine  experimental

China J Chin Mater Med, 2016, 41(5):

myocardial
infarction [J].
910-916.
VHERR . B2 5P SR S ORIV E R SOt
eNOS/GRK2 {JEHHE [D]. HMI: AR, 2019,

FhT s, R, & W0, 4 . W TR O URESE )
JUVET 446 AE H e AL (D], o B S 56 12 i 2, 2020, 24
(5): 846-850.

E R S F MO LN IR 7 IR TE L VR BE Y
7 FHLEIFETT [D]. 75 & 7 5K, 2019.

Tk, X E 2. A2 BT cAMP-PKA {5 5 38 B 5 0
JUUBEZE K B R4 4 A S 3t 9 (0], v L kO I
Birtge ik, 2018, 10(4): 479-483.

Wang E S, Wang Z H, Liu S H, et al. Polymorphisms of
VEGF, TGFB1, TGFBR2 and conotruncal heart defects in
a Chinese population [J]. Mol Biol Rep, 2014, 41(3):
1763-1770.

(26]

[27]

(28]

[29]

[30]

[31]

[32]

[34]

[35]

RN IR 2 24 I3 X R i 8] 78 0 4 i
5H J% 4y W bFGF. VEGF [ 52 W [1]. S K A% 4t 1< 245,
2019, 15(8): 41-43.

JPE, EOR, &R, AL PHER R B O R B R I O WL I
AR IR HEAE (3], P2, 2018, 49(21): 5166-
5169.

FEIRAS, OB, R, & FESTIA X0 L RS
I R L (K 7 FE ke [0]. b B 244K ER 4, 2014, 21
(14): 183-185.

WA SR IR S O AL B i 1 % JAK2/STAT3 il i
%o R Bl JUL B I - v 453 0 OR3P 4 FH BTE 42 [D]. 7 T
IR R 25K, 2016.

Alers S, Loffler A S, Wesselborg S, et al. Role of AMPK-
mTOR-Ulk1/2 in the regulation of autophagy: cross talk,
shortcuts, and feedbacks [J]. Mol Cell Biol, 2012, 32(1):
2-11.

Zhang C S, Jiang B, Li M Q, et al. The lysosomal v-
ATPase-Ragulator complex is a common activator for
AMPK and mTORCI,
catabolism and anabolism [J]. Cell Metab, 2014, 20(3):
526-540.

FRE, 1% B, HEI, % IS EIA @ AMPK /1 3
140 Wk ok 2 ] 25 2% T 55 HO 2 Lo LA M 45 4% [T, 7 [
ARG E, 2019, 35(3): 406-410.

X . JAK/STAT {5 5 38 B% £ AMI K R 9% H 9 7F
Je Ho X NF-xB+ TNF-a %5520 [D]. 284 28 (5
i, 2011.

LoPiccolo J, Blumenthal G M, Bernstein W B, et al.
PLK/Akt/mTOR  pathway:
combinations and clinical considerations [J]. Drug Resist
Updat, 2008, 11(1/2): 32-50.

O, R A, 5K B, . FESETILA 8 i PI3BK/AkY
mTOR {5 5 I B V8 22 H Wt A 52 40 0 80P S 8453 1 At
FC 9] AL B 25 K52 244, 2017, 40(11): 933-939.

acting as a switch between

Targeting the effective



