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Abstract: Objective: To explore the potential targets and mechanism of Renshen Decoction in improving myocardial ischemia-
reperfusion injury (MIRI) using network pharmacology and molecular docking technology. Methods: Firstly, the active
components and targets of Renshen Decoction were screened using the Traditional Chinese Medicine Systems Pharmacology
Database and Analysis Platform (TCMSP). The UniProt database was used to annotate the target genes. MIRI-related
targets were obtained from the GeneCards and Online Mendelian Inheritance in Man (OMIM) databases. Common target
genes between Renshen Decoction and MIRI were identified using Venn online software and displayed in a Venn diagram.
A “drug-active component-target” visualization network was constructed using Cytoscape 3.9.1. Gene Ontology (GO) and
Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment analyses of the intersecting targets were performed
using the Database for Annotation, Visualization and Integrated Discovery (DAVID). Protein-protein interaction (PPI)
analysis of the intersecting targets was conducted via the STRING database, and key targets were identified by analyzing
the PPI network with the Cytohubba plugin in Cytoscape 3.9.1. Molecular docking validation between three selected
key target protein receptors and drug active component ligands was performed using AutoDock Tools 1.5.7 and PyMol
2.5.0. Results: A total of 45 active components and 709 target genes of Renshen Decoction, 1503 MIRI-related target
genes, and 210 common drug-disease targets were identified. Key core targets included signal transducer and activator of
transcription 3 (STAT3), nuclear factor kappa B subunit 1 (NFKB1), and serine/threonine-protein kinase AKT1 (AKT1),
which are mainly involved in the biosynthesis of inflammatory factors, anti-apoptotic, and proliferation-related proteins.
They mediate the expression of genes related to inflammation, cell survival, oxidative stress response, and myocardial
protection via the JAK-STAT, NF-kB, and PI3K-AKT signaling pathways, and are involved in biological processes such
as inflammatory response, apoptosis, proliferation, tissue repair, and myocardial ischemia-reperfusion injury. KEGG
pathway enrichment analysis indicated that the main mechanisms may be related to the EGFR tyrosine kinase inhibitor resistance
signaling pathway, vascular endothelial growth factor (VEGF) signaling pathway, advanced glycation end products (AGE)-
receptor for advanced glycation end products (RAGE) signaling pathway in diabetic complications, hypoxia-inducible factor-1
(HIF-1) signaling pathway, and tumor necrosis factor (TNF) signaling pathway. Conclusion: Renshen Decoction has a multi-
component, multi-target, multi-pathway, and multi-link regulatory characteristic in its intervention against MIRI. Its regulatory
targets may mainly include STAT3, NFKB1, and AKT1. The pathways involved may include oxidative stress and inflammatory
response-related signaling pathways, as well as apoptosis, angiogenesis, and hypoxia adaptation signaling pathways. This lays
a foundation for further in-depth exploration of the potential molecular mechanism of Renshen Decoction in improving MIRI.
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(plasma membrane) . MIFIVEK (cytosol) Lk
& (mitochondrion) . 4HMIZRIH (cell surface) . 4
JMuAZ JE Bl X 3k (perinuclear region of cytoplasm)
FHREAY) (protein-containing
REEY) (receptor  complex) - JEfE (membrane
raft)  GO-MF& & s H /T I fk 24
Fi: BEHBREE S (nucleotide  binding) « MH[FIZRH
%54 (identical protein binding) 3 FEEEIGTE
(transferase activity) &G =R ATPS T HE
71 (ATP binding) - ¥#lEgiEME (kinase activity) -
FE WA (protein kinase activity) . F& [l £
IR/ AR IS EEE 4 (protein serine/threonine kinase

complex) . %

.10 .

activity) « 454 (enzyme binding) « & R
PRI 1 (protein tyrosine kinase activity)
W KBS PE (endopeptidase activity) o ILE7.
KEGGIH % & £ (WLE8) EoxH nf figid
2. EGFREZRMBEFM G FIIIE (EGFR
tyrosine kinase inhibitor resistance) . L& P 7 A K
FVEGF{E 5 (VEGF signaling pathway) -
B e (Bladder cancer) - #T2-Z Fi¥)Fh
(Apoptosis-multiple species)  JRfiE (Pancreatic
cancer) « AGE-RAGE(S 5 il % 75 B¥ JR 9 I &
JEH E A (AGE-RAGE signaling pathway in
diabetic ~ complications) i [l {18 7% 1% 40y 2 W A
7y
BEFRIB (Type I diabetes mellitus) « JdiE oA 10
AR (Central carbon metabolism in cancer) . &t
E#E R A% (Acute myeloid leukemia) , HFL &
{55185 (Prolactin signaling pathway) , CHUEHERZ

(Aldosterone-regulated sodium reabsorption)

A5 5% (C-type lectin receptor signaling pathway) ,
i I PD-L1£ X 5PD- 14 & AUE % (PD-L1
expression and PD-1 checkpoint pathway in cancer) ,
ErbBfE 5% (ErbB  signaling pathway) , PN 4) i
##1 (Endocrine resistance) , #575F K -1
(HIF-1) {5518 (HIF-1 signaling pathway) ,
HIBE (Prostate cancer) , JEHYP (Toxoplasmosis)
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B EB (Melanoma) , EIRFERHF (TNF)
{55 1@ (TNF signaling pathway) N3 Ei#E/E
Hi&it.

2.6 $Bin-EREMEE

FTKEGGHE S E MR, db— DX -
TP AR O% RIEAT AT /0T, R -3 B D)
% (B9 . H A DegreefH i = K & MAPK 3.
MAPKI1. PIK3CB. PIK3R1. PIK3CA. AKTI.
MAP2KI1. RAF1. NFKB1. MAPKS8. MAPKI10.
EGRF. MTOR. MAPK14. STAT3. CHUK.
RPS6KB1. VEGFA. PRKCA. PRKCB%:3£90,
F W R EGFRES 2 IR Wl 4 ) U kb tE . AGE-
RAGE(E 5 18 B 72 W5 JR W3 FE ACREFH /E L L 8 26
FEHT (TNF) {5518, SR A, CRBER

ZRETIES. WHE. SUEE ST (HIF-D
F5IEEE. WaWipt. s HPD-L1KIE 5PD-1
K g . B . ErbBAS Sk . s i
O BRARE U P A K 7 VEGFS 5 i i . i
FLRETEE. A ROME. BEORBEE201
(ERepiil®

27 HFIHEEIESR AR

—MIME, BARST52WE AN S /N
WFRR ZF AR R, siMth@fe. Ao
FUKGPPIAZ o 0 265 HE 44 11 157 (10 1 2 5 0 557 -3 %
2 TR HA 16 o308 4% ) 2% P P 44 T 1557 PO B 15
ACEE, IRTGSL AR RT3 AT A B, RE R X
STAT3. NFKBI1. AKT15 K HAN 1k &40 47
TR, VEILRY,

B9, feir—d sk K %
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KA A p Ketie e s TriEgR

A HAS% S ARG S WEDIFIRS TR 454568 (keal/mol)

21599928 Ginsenoside-Rh4 gt -6.7
442847 Celabenzine -7.1
STAT3 P40763 6NJS 275134171 malkangunin -6.2
5281698 Sexangularetin -7.1
76336194 Alisol a 24-acetate -1.4
21599928 Ginsenoside-Rh4 qt -6.1

NFKB1 P19838 8TQD -
442847 Celabenzine -6.7
21599928 Ginsenoside-Rh4_qt -7.2

AKTI1 P31749 1UNQ .

442847 Celabenzine -6.1

2.7.1 FEMRR S SSTATIEE(ER S

Ginsenoside-Rh4 _qt. Celabenzine. malkangunin.
Sexangularetin. Alisol a 24-acetate 5 STAT3 X 245
R, SPREYER > RISTATI A7 FE R I 45 & 1E
Hl, 25488 71N Alisol a 24-acetate > Celabenzine
=Sexangularetin > Ginsenoside-Rh4 qt>malkangunin.
IEM S AL A EATHR-526. TRP-501. ASP-566.
TRP-510. GLN-247. ASN-257. ASP-369. LEU-438.
ARG-379. ASN-491., HH'malkangunin. Alisol
a 24-acetate. Ginsenoside-Rh4 qt'5STAT3SZ AR &
SHMENEZ, RNz SEASgESHRES
FHXSER . T W10,

2.7.2 EMR S SNFKBIHRE{ER SR

Ginsenoside-Rh4 qt. Celabenzine 5NFKB1Xf
e R, 2FIEPE A FINFKB 13547 7E 5058 1)
5 1EH, 456681 N Celabenzine > Ginsenoside-
Rh4 qt. FETERISE G LM 24 GLN-83. LYS-79.
GLU-232F1LEU-44, HHH, Ginsenoside-Rh4 qtn] 5
AWML N A8, eSS EONREERET)
FERTEAE . FEILAELL,

2.7.3 EMR S SAKTIHHEEB SR

Ginsenoside-Rh4 qt. Celabenzine 5 AKT 1%}z
SRR, 2M NS B85 FIAKT 1A AE AL 1)
Zia PR WHERZ A R EEAARG-15. LYS-2,
SER-2. ASP-3FIGLN-113. Ginsenoside-Rh4 qt#ll
Celabenzine ) 71| 5 AKT1 5244 (175 PR T 34 A
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BRI, VELE2.
3 itig

NS R—M-t o BB LR, A
UET %, AH 2T BRI R O I ACREMT B,
et DS & HRIE . ORI, 013
W, MO E[22]. AT AT RO O
J1EEE . OYRMEAR 0 B ERE YR YT [23,24]. 1
ZEAE b, NSz EAT R 5 9 2 20 a4 4 »
W —E B/ R (NO/ET) A7, fisafh, Fmkl
i I i SR AR B S A (25,261 75 T NS BE AN o
2y, BAdukos, SEWMIOIERES. O%F, M
PR PR R RS, RE NI N RE 1[27,28]. 1
O KRG, NSHREA IEMENL. RS
K EMAESIEH29]. HAT, RiEAZSZHXMIRI
BIRITIERPE K2R 53 B D

KRG ZHBERR, ILETAZHR
BRRS B  MIRTH SRR o AT 7R
T210M A\ B 5SMIRBLH#L S . EGOSHTH,
LR SR S W R RRER T BT EA.
FHOGHR 1 R I A B I A A R, B PI3K-
AKT. MAPK/ERK. JAK-STAT. NF-kB & HIF-1
BEENS, WEMBAAE. RERPL, BEE
MR ASUE SRR RIEL, S 5RO
YN PIGTEIE RS . (5 BT SN B R AR )
St fECCRIMF T, IXECHE 7R . i
JoR B 4 L s 55 5 T DA U e O 1 5 A T R 4 A R
D177 R A% OB R B R . XL TR,
ANZ g feilid 25 Lk A Y 2 /S 5 08 %
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STAT3+ malkangunin (-6.2)

B 10. & s 5 5STAT3 S Ak o F 34242 X B

NFKB1+ Celabenzin (-6.7) NFKB1+ Ginsenoside-Rh4_qt(-6.1)

B 11. &M & 5NFKB1 2 Ak o F 34548 X B
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AKTI1+ Celabenzin (-6.1)

AKT1+ Ginsenoside-Rh4_qt(-7.2)

B 12. & Mo 5 AKTT ARk F 448 X B

KEEMIRT. KEGG/ TR 7200 A fE B £ NE S
W, RAZ O SERKERARRT R —F
SR . B, STAT3H KIS 5 H s SRR N E
HAWIBE . VEGFILE N EAKKE 71553
% HIF-15E 75 T H - 115 5@ % . AGE-RAGE(E
SIEBAE M OCEIERE, XRE T ASHE A
AT B AR FMIRL, 128 2 AME 5@ %
(A EAE TR AR A5 5 I 2%, T SEBIAE 5 (1)
PRIKTBOR R o

T IR IS KEGG & S ik 45 5243 LA
TRHRIE: 1) AP 2E N5 5@ %, A
AGE-RAGEMTNF41E 5@ #% . AGE-RAGEM L
5 R AL N O 2R, HL 5 MIRT R 73 AL i) %
PIFHE[30]. TNF/E 5 i 8 o 1 55 20 [ v 4l
JLOR T R0 SR AL N B AE MIR T R 2 O AE 317
HAEWIRRKIM, NZHiEMEK S+ G-Rhan] i
MIRI, H AL 0] G5 #0642 2 40 fe K F TNF- « ;=
B, %VEHZ HINF- x BRISTAT3 S 5 i i 52
B, PAMRIESTRAEFI[32]. LB AT R R A R 2%
ZyFR AR 4y F XA ORI — 8. 2) A A7 AN
THTCAISS S S0, WHIF- 15 5%, st
K #EMIRI E: Fa g HIF-1o 0] A O ALE TS, 38
IIVEGFE#1X[33]. #PHI TNFIE R o]y b LA
o, MO TRE[34]. 3) MU AN /MRAH 615 5 i
%, FEAFEVEGFAHIF-1{5 5@ % . VEGFEE
HEAN R AR BRI T AT, AR I AR K [35] .
BRI SR (HIF-1) 7 FRIE A4 i A HE M
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RERAH RS 7y, WM. AR, I
MR GE A 12[36,37]. 4) ARUEHFNfE & i 5k %
I, WType 11 diabetes mellitusf & = HKPTIZ
O IE I TR FEHCHT R I8 3 0 AT BRI 3 58
JiE SR, FEFZIA O ULAH I B R I A2 1 5 EUMIR T
KA AN SRR R N[38]. 5) HAtm AR, ncC
T EE R 2R (C-type lectin receptor) 155 1@
RN A A OC 4y PR (DAMPs) B0 R i
RIEE T, 2 5MIRIE I JORE I B [39]. A
I, AWK S HHMIRUE W & 2 %G5
W, WA, . MKAEF ST
BRAEGE N A A RS, Bon THAERME &Y
Z Yt

NN Z 5 iE Mo 5 X S i B A B
Mg GiEME, JF BAEMXKE @ B R R
&5, ABEREA 2 IR R . K 3R15
210/ 23 AN I A #8550, F1H Cytohubbafdift:
WE S, 8 PPN AT 73 13 (1 15 g
A 5 B - % ) ) - I IO 46 ]
ZATISALI L AR, AR B3 R HEAZ L FE
M UE N AZ B HIMIRI AL B3 bR . 1X3
TEAE AR 5 2> 5 /= STAT3. NFKB1. AKT1. 7EL»
W2,

STAT32 —H5 5 7 F A T, fEOEd
EHE B REENRTEN, @2 ME 2 45
TR T IR AL L IR Bk B 705 (YT705) SR
5[40]. STAT3HIVFZ XN K B4 GDNAKIH
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B DR () B S B, SpS3AHEAR, sm A K
BEL i A0 40 PR O 115 S 1, B e B I BLPEDNASE &
W] DUE I S MU TR TR, SR B
FEE (VR )5 LA #[41]. NFKB1/E RN
L PSR A M2 1 B S I e e = E el S R R = Y (2
JIMIRI 98 JiE A G 38 J B 1) G 8 B s A7, R
WL T o B A53 19 w2 S R I S S R 1 B e M [42]
A ST 5T K B ANX A4/EMI/R G T8 R0 LA B
R, PE R RN, o ERIAES P IENF « B
P304 & I M HRAGE# 3¢, ZMMI/RFMOGD/R
SRl B 5431, AKT LA S #0040
F 3 M AT Th RE 0 AR A . @ T
2, AKTIAMN S5 M8 58 . 8 TR0 W 45 0% gt
R, M HAEREMIRTH B A E AR [44,45]. 5
—J71H, AKTUEE I MFRVEGFER T, AT
M AR, 7851 LR N Ca 8 i B S 48
XAFMIRI 1 Ca? R IR A B 3F 9842 [46,47].

KT TR, NS Hnl e HiESTATS,
NFKBI1. AKTIHEEMIRI, 7E3/ S E A% OB bR A JE
fih b, X AZS@HPMIRI A Bk 5 i3 — 20 347 o
TXHEIRUE o 50T X e R RIS A RS M o 5
STAT3. NFKBI1. AKTIX#:454 fg#l<—6.1kJ/mol,
TR A — B B E A B AR AL, X
B SAN B 250 4 5 DA B AR G R A B
AT ETEE, HEW A S8 8085 1T fg il il ix
BEBE R IEAE R o RN —TTR R, M4 253
LG TR MW, W] BeAE R 2 L e SE
A H AN SRR RBAE —EHIAE, EE
RIAEAS T : B, AT AR DGR SR E
TCMSP. GeneCards%##i FE . T 5424 FE 1
M SR A A, BAREZ MBATE—E M ESR.
DRI, 22 AN B8 P2 2 ) R BB B 20 BT AN HE R 7T REAFAE
— B . JLR, ARBFFUERE T 0 T
ARBEATIRAIE, 31X} P4 2% 25 F 03 By 435 SR 1) m S PR R 4t
T —ERENRYE, (AP RIE,
B SR IR TE R, XK T DA T R

4 INEE
AR LI T W 4 253 % 5 oy T xR R, 48

16

™ T NS B AEFIMIRIE A& o0 2 5E K 5~ Fi 1
LA R E AR YA 8, JAK-STAT. NF-
kB. PI3K-AKT{H 538 ¥ /i T M 4% 400 . 4 A7
s AU SO WUR P SR R R IK, RAE
KON AR T WAE . HLVE R Ko ULk L
VI A R R E R . FHTOR I, A
27 AI g I 5 R S A REBONT S E L 4T A A A
oo A AR R BRI N SRR 5 T % 2 S MIRTIA
7, BB ARIE S SRS X8E 5
% 5 S e R TR AR EL AR D T e St R BEMIRLERI Bl v
HOR. STAT3. NFKBI. AKTLX3/JCHEHN i) fEAL
MAZZHIMIRWEH 0. Ginsenoside-Rh4_qt.
Celabenzine. malkangunin. Sexangularetin. Alisol
a 24-acetate5¢ %70 1l AEE N 2 HIMIRIE ZHE 1Y)
i, Rt BRSO
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