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[Abstract] Objective To explore the mechanism of Shenyu Yangxin Capsule in the treatment of cardiac fibrosis. Methods TC-
MSP, Genecards, String, UniProt, DAVID databases were used for network pharmacology analysis. Topological analysis was carried out
with Cytoscape3.72. AutoDock was used for molecular docking. Results 102 ingredients and 161 targets of Shenyu Yangxin capsule
were screened out. 3 116 targets of myocardial fibrosis and 43 intersection targets were screened out. 174 and 74 entries were obtained
by GO and KEGG enrichment analysis. The important components of Shenyu Yangxin capsules for the treatment of cardiac fibrosis are
luteolin, kaempferol B— Sitosterol, tanshinone I1A, ginsenoside Rh2. The important targets were TNF, IL6, IL1B, VEGFA, STAT3. The
important biological processes and pathways were TNF signaling pathway, HIF-1 signaling pathway, MAPK signaling pathway, positive
regulation of RNA polymerase I promoter transcription, positive regulation of gene expression. The molecular docking results of the key
components and key targets showed strong binding ability. Conclusion This study predicted the possible mechanism of Shenyu Yangx-
in Capsule in the treatment of myocardial fibrosis and provided a theoretical basis for its clinical application.
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Figure 1 Wayne diagram of intersection target of Shenyu Yangxin

capsule and myocardial fibrosis
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Table 4 Key drug components — key target molecular docking parameters

SRSy SRS PDB-ID  ligand—ID 45465 (kcal/mol)

KEEZR IL6 3571 LU2 -10
KEEZE TNF 1X7R GEN -8.7
KEEZE IL1B 5T1T 76P 9.1
RN IL6 3571 LU2 -9.5
N TNF 4EH3 NAR -8
ST IL1B 5WYZ 7VF —-8.6
B-&{iEE  1L6 1sC7 M38 -84
B-AfSfE  TNF 6MOT J19G -8.1

B-—AiEY ILIB 6WBM  CLR 7.4

3 iTig

AT O 1 HH 2 0 5% 0 I AL 102 Bl sy, Horp
FRPE SN AR FR (N B4 5SS
A AZ B Rh2 AR B R P20 F 2RI  iEF
YAk 20t e B 2 B 43 A R O LT 2 Ak A o B B R
P, WANG T 2578 K BB ZT 4 20 i S2 56 e 52, AR BR
R DATE B IS B 3 TR 2T 28 A4 4 7 e
JRA R, I B E TR A Y, B A S ST
53 DU Y SIS BGE S 1L 4% By AT LA 3 s 0 4 K
R LT/ OO I ) SAE A AR LL RSO sl O LT 4
TR D RE AT o B-2 HS B 11 2 B0 A1 N 2 1) EH 2
53, WONG HS 45" % B B4 55 Wil 1o 20 b (AP 1 = A
TG P B o 200 A I Y O ST R B R 47 HO 2
21 i A0 K RO U 2 AR L B A 455, IR 3 T 0
YIRE . FHZ 0 A 2 FHZ M EE NS, ZHANG Y S5
/1N ST 2 200 B S 56 AR IR S P TS LA 3 3 300 Bk
R AT DL 44k . A S B Rh2 /&2 NS

FE Ay, LO SHAE TR0 K T AU PRGBS TR K 5
b E NS BAT Rh2 i 0% PPARSH | STAT3 {5
S A R LF AR P SR o BT T DL Ok
B2 B 0 i 0 T B A R T O ILET 2 A AT o A
o

B SR TG YT O LT YRR i S AR 55 434,
TR 5 224>, 5 4 S BEHE 25 R TNF L IL6 . IL1B . VEG-
FA (STAT3,IL6 . TNF iy Z R 0 40 L A F- , 5 ROAE 5%
VIR L FANG L& & 30 5 25 (vt BRZH AR L, JIE
JEEMEC LI ) BB 3 TNF L IL6 /K F 35 TH e, 1L-6 5 X
LT A AR 26 o LA B 2R T O IE O ULER 2 AR AL
JULIE K 8 22 B B0 R 22 . DUERRSCHMID C 2558 441 ifd
Je/INFR N SE B IESE TNF Z 4K 15 545 SR & K5k
RO MELFHEAb 10 S HE PR R 1L~ 1 82 U e H
B B R SE 5 7], BRONNUM H 25941 ity 512 36 &% P1
IL-1B 3 Ml T TGF-B1 A5 1.0 L £F 4 240 i
Al BEEE IS T D WLEF 4L R O VEGFA J&—
U O ol = e A o NS = W S i
I F57 30 3 M I 4 A7 R o A i A PN R A S
% KA RS TE AR, TAO H 251" 5256 UF 5 Mi-
croRNA-29a i 1 # [i] VEGFA / MAPK {5 51 8% 411 1
SO AT A A IG5, Dl O WLET 4 4b . STAT3 255
T S SO T B VR — 51, T LA [l 4
i R - 2 (AR B O B 1, A AR 98 6 BH STAT3 1316
A LA 3 A PR IR] NF-kB A ™, 3458 Notch—1 {5545
ZRIEAEXT O A= A T E R i EiHenT L,
5 1B 114 25 B0 770 J 208 T L B D LT e b L
PR

7 REMS-RERA S FREEXE
Figure 7 Diagram of molecular docking mode of key components key targets

E:AB.CHOMNREAARREE T LABH B -6 8;1.2.3 08 RATNFIL6.ILIB; % &8 S AR AL G4, FRFHAMFRALSHRL



PRERR SR 20224F SB45% i3l
Journal of Southwest Medical University Vol.45 No.3 2022

261

O3 F XA R R S B RO R P 3 AR LAY
AREEFE R (L B-4 6 BE 5 3/ G B A1 TNF
L6 IL1B 2545 fEHI/NF—T7.0 keal-mol ', HHIEATE
AR FU LS A NI FEFE FIGUE T 2 8 R0 8
PerREIE T AR AR S BT O AT ZE AL

GO & 4 Hr s 2 B 50 IR YT O WLET 44k
FEAE RNA A 1S 2h 776 sk iy IE % R Rk
TEAFE AT AR Y B R A Oy TR VR AR S KEGG
B HETHT 20 25 A AR I HGE < TNF 8 B% v &
RAE ] S 5 T B0 WUET 2 Ak 00 B G S 0 ™5
HIF-1of5 530 T3 i 45 B 0K 2 115 3 O IEEF 4k
PR ™5 38 2k 384 58 MAPK 3 #5300 LA 4k AL 2 18 IR L
20 RS B SR O TTREME T LA 2l ks
BT MEF 41k

4 5t

i e 2 B 30 A T 5 ) T S B4 R
AN R TR R R LA B4
FITNF 116 ILI1B A H HAT SR FU 45 & 71, IS B %0
WEHEIRYT DB RAFROR, v RER T AR R (15
By B-4 (Sl JFS A A S B Rh2 AR £
4%, LA TNF . IL6 . IL1B .VEGFA . STAT3 %5} 4t £ iy 4%
OB 5, DL TNF  HIF-1o, MAPK i 5% 25 R A0 R 10 £ 58
P&, 207 1A 2 B RO I AL B VE D AT ST
SEMIG IR LR MG 2808 T —E RIS SLal, HoA &
ERR T E

(FIZZmzR. )

& % X

[1]  WHO CVD Risk Chart Working Group. World Health Organi—
zation cardiovascular disease risk charts: revised models to estimate
risk in 21 global regions[J]. Lancet Glob Health, 2019, 7 (10):
e1332—e1345.

(2] BT R DRI B IO R RE ). IR S
fRTEZYE, 2022,42(1): 220—225.

[3] CENTURION OA, ALDERETE JF, TORALES JM, et al.
Myocardial fibrosis as a pathway of prediction of ventricular ar—
rhythmias and sudden cardiac death in patients with nonischemic
dilated cardiomyopathy[J]. Crit Pathw Cardiol, 2019, 18 (2):
89—97.

(4] PAULUS WJ, ZILE MR. From systemic inflammation to myo—
cardial fibrosis: the heart failure with preserved ejection fraction
paradigm revisited[J]. Circ Res,2021,128(10): 1451-1467.

5]  FW,KEF LE S ORI 25 =B 5
SR ENENE O B O BRI )], PRREEERL RS
#%,2020,43(6): 571-575.

(6]  XUEL XA, AL, & R 2BE DAL T ot 2R )/
OL|. ™ 7§ 25 M 5 I K. 1-23. DOL  10.13412/j.cnki.
zyyl.20220222.002.

[7] ISOMI M, SADAHIRO T, IEDA M. Progress and challenge of
cardiac regeneration to treat heart failure[J]. J Cardiol, 2019, 73
(2): 97-101.

[8]  HSIN KY,GHOSH S,KITANO H. Combining machine learn—

ing systems and multiple docking simulation packages to improve

9]

[10]

[16]

(17]

(18]

(21]

[22]

[23]

docking prediction reliability for network pharmacology|J]. PLoS
One,2013,8(12): €83922.

WANG TT, PAN DF, ZHANG YY, et al. Luteolin antagonizes
angiotensin II—dependent proliferation and collagen synthesis of
cultured rat cardiac fibroblasts[J]. Curr Pharm Biotechnol, 2015,
16(5): 430-439.

DU Y, HAN JB, ZHANG HX, et al. Kaempferol prevents
against Ang II—induced cardiac remodeling through attenuating
Ang II—induced inflammation and oxidative stress[J]. ] Cardiovasc
Pharmacol,2019,74(4): 326-335.

WONG HS, CHEN N, LEONG PK, et al. B —sitosterol en—
hances cellular glutathione redox cycling by reactive oxygen spe—
cies generated from mitochondrial respiration: protection against
oxidant injury in H9¢2 cells and rat hearts[J]. Phytother Res,
2014,28(7): 999—1006.

ZHANG Y, ZHANG S, CHEN X. Tanshinone IIA protects
against cardiac fibrosis through inhibition of B —tubulin expres—
sion[J]. J Biol Regul Homeost Agents,2018,32(6): 1451—1455.
LO SH, HSU CT, NIU HS, et al. Ginsenoside Rh2 improves
cardiac fibrosis via PPAR 8 —STATS3 signaling in type 1-like dia—
betic rats[J]. Int ] Mol Sci, 2017,18(7): 1364.

FANG L, ELLIMS AH,BEALE AL, et al. Systemic inflammation
is associated with myocardial fibrosis, diastolic dysfunction, and
cardiac hypertrophy in patients with hypertrophic cardiomyopathy
[JI. Am J Transl Res,2017,9(11): 5063—5073.
DUERRSCHMID C, CRAWFORD JR, REINEKE E, et al.
TNEF receptor 1 signaling is critically involved in mediating an—
giotensin—II—induced cardiac fibrosis[J]. J Mol Cell Cardiol,
2013,57: 59—67.

BRONNUM H, ESKILDSEN T, ANDERSEN DC, et al.
IL—1B suppresses TGF— 3 —mediated myofibroblast differentia—
tion in cardiac fibroblasts[J]. Growth Factors,2013,31 (3): 81—89.
TAO H, CHEN ZW, YANG ]JJ, et al. MicroRNA—29a sup—
presses cardiac fibroblasts proliferation via targeting VEGF—A/
MAPK  signal pathway[J]. Int J Biol Macromol, 2016, 88:
414-423.

LI H,GONG ZJ,HE Y, et al. YQWY decoction improves myo—
cardial remodeling via activating the IL—10/Stat3 signaling path—
way[]]. Evid Based Complement Alternat Med, 2020, 2020:
7532892.

CHEN X, SU J,FENG JY, et al. TRIM72 contributes to cardiac
fibrosis via regulating STAT3/Notch—1 signaling[]]. J Cell Physi—
01,2019,234(10): 17749-17756.

BANSAL SS, ISMAHIL MA, GOEL M, et al. Dysfunctional and
proinflammatory regulatory T—lymphocytes are essential for ad—
verse cardiac remodeling in ischemic cardiomyopathy[]]. Circula—
tion,2019,139(2): 206—221.

LEE HC, SHIOU YL, JHUO §J, et al. The sodium—glucose
co—transporter 2 inhibitor empagliflozin attenuates cardiac fibrosis
and improves ventricular hemodynamics in hypertensive heart
failure rats[J]. Cardiovasc Diabetol,2019, 18(1): 45.

MANILALL A, MOKOTEDI L, GUNTER S, et al. Inflamma—
tion—induced left ventricular fibrosis is partially mediated by tu—
mor necrosis factor— a [J]. Physiol Rep,2021,9(21): e15062.
ICHIHARA S, LI P, MISE N, et al. Ablation of aryl hydrocar—
bon receptor promotes angiotensin II—induced cardiac fibrosis
through enhanced c—Jun/HIF—1 o signaling[J]. Arch Toxicol,
2019,93(6): 15431553,

TIAN XQ,SUN CY,WANG XW et al. ANO1 regulates cardi—
ac fibrosis via ATI—mediated MAPK pathway[J]. Cell Calcium,
2020,92: 102306.

LIU WY, SUN HH, SUN PF. MicroRNA—378 attenuates myo—
cardial fibrosis by inhibiting MAPK/ERK pathway[J]. Eur Rev
Med Pharmacol Sci, 2019,23(10): 4398—4405.

DONG B, CHEN DF, BU XH, et al. Effect of imatinib on
DOCA-induced myocardial fibrosis in rats through P38 MAPK
signaling pathway/[J]. Eur Rev Med Pharmacol Sci, 2020, 24 (4):
2028-2036.

(2021-02-20 thg, 2022—-03—11 {&[A])



