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Mechanism of Radix Astragali on Dilated Cardiomyopathy Based on Network Pharmacology GUO
Zong-yao' and WANG Zhen-tao® 1 Second Clinical Medical College, Henan University of Chinese Medi-
cine, Zhengzhou (450046) ; 2 Department of Cardiology, Henan Province Hospital of Chinese Medicine,
Zhengzhou (450002)

ABSTRACT Objective To observe the mechanism of Radix Astragali in the treatment of dilated car-
diomyopathy (DCM) by means of network pharmacology. Methods The main active components and
corresponding targets of Radix Astragali were obtained through the network pharmacology database, and
the disease targets of DCM were obtained from the disease gene database. The component-target-path-
way-disease network was constructed by Cytoscape 3. 6. 0 software, the protein-protein interaction net-
work was constructed by String database, and the related targets were analyzed by DAVID and Metascape
database. Results The results showed that 24 active components and 49 related targets of Radix Astra-
gali were selected, and 49 targets were involved in flavonoids and saponins, and 5 targets were involved
in other categories. The biological processes mainly include blood circulation, lipopolysaccharide-media-
ted pathway, nitric oxide biosynthetic process, small molecule metabolic process, reactive oxygen spe-
cies metabolic process and other biological processes. DCM can be treated by regulating the pathways of
HIF-1, cGMP-PKG, cAMP, Apelin, Adrenergic signaling in cardiomyocytes, MAPK, IL-17, calcium signal
and other signal pathways. Conclusion The active components of flavonoids and saponins in Radix As-
tragali may be the material basis for treatment of DCM, and the mechanism has the characteristics of
multi-component-multi-target-multi-pathway, including improving energy metabolism, anti-apoptosis, an-
ti-myocardial fibrosis.
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o [ P E 2 A 2k 2020 4F 12 H AR 40 3545 12 1) CJITWM, December 2020, Vol. 40, No. 12 - 1467 -

4 T EAT SO I Y 0 25 A o (1
3) &M Cytoscape # - #y il ¥ H—mi sy —HL mi—
LK ) P AR RS A 78 AT L (LA 14
JoY 49 AL AE 15 SR ) A1 233 Zkil, HPE
IETTEA AR KR AR &Y R GRIE T RC
e PR R S LY SR D A R AW N LB
e AR EAR AR

U B OB AR, O LR S 5 5 m
3 HEARUNIIAYT DCM ETEME I A K
T 2 1] B AH ELAE 1 2%

5 WEAMEAEHMKHES P (E 4) #H
A EAE R W 45 #9 # iz F String %4 7% & Cyto-
scape F A AR A BRI ML, M4 R 3L v 1
49 M1 4,302 4kl EIHIAT S FEARE A, LR R
B AR AR LI, A 45 H JR 4 A5 B R/ N ey
SR RERGIE L, B 5 ET S R E R 22 A B
R, AR, T 5 R I B P
A5 TF) ) AR A G 2R 59 , AR P A 56 2Rl | i

T T VP A, 0 SR /N R L KN 3 149 9
RN AR IRS O _.
B4 EEIAJT DCM e RTHL R Z 18] A AH A R0 4%

e, Hor OCHREEBOR BYHE fA RAC-o 222 R/ 2
1% 75 1 184§ ( RAC-alpha serine/threonine-protein ki-
nase,AKT1) 22 Z4J580E 1 8 1 4 3 ( mitogen-ac-
tivated protein kinase 3, MAPK3) . 4 Jitd fif J&3 $7¢ Jit
p53 (cellular tumor antigen p53,TP53) | Ifil 4 N i 4=
K+ A (vascular endothelial growth factor A,
VEGFA) . i 83 2 %€ [N 7 (tumor necrosis factor,
TNF) ATP %5 & & ¥ iz 1 G2 (broad substrate
specificity ATP-binding cassette transporter, AB-
CG2) 4%,

6 AWt W RGE S E T (B 5~
7) it Metascape Bl AT A HER N 20 25,15
£ 697 FhE Yt 72,901 S5 AH G i, @ 2 DAVID Xf
HRYARYT DCM 1Y 49 8 s 4T GO & &4 K
13 25 KEGG LW e i 88 o 4 25 15 1h 27 Fhor 1
IR ( molecular function) ,57 4 ¥ 14 # (biologi-
cal process) Fl1 14 # 40 Jif 2 i ( cellular compo-
nent) . ZrEG M A ZE Hh A A Wi R b B I G B
ARG SN0l — AL B Y B B RS
HA AR R AR NS AR R G Y AR | I A A
AT TE AR A RS A R B R O R
KB A B RS TS HEE RIS, WL 5,

= R H
== -log P

5 10 15

5 #HEIRYT DCM YA Wil 7 & 4 o i

W Il HIF-1 {5 5 38 #% . cGMP-PKG {5 5 il
% .CAMP 5= i % | Apelin {5 = i i .0 JUL 20 L 1
EIRR RS T B MAPK {5538 % | IL-17 {5 5l
B 515 5 08 I TNF {553 % | VEGF 5 5 38 i |
FoxO {5538 [ 4 i 7 -5 538 % | PIBK-Akt 55
i ErbB {5 4738 | Toll M 32 15 538 % 4, L
.6, '

PRI & SRS A5 R R e AR SR A A
OUVEFE o0 Z AL SEEAR Bk | 1 He 0 W 3 0
S0 PR OB B S B, WK 7,



- 1468- o [ th P EE A 2k 2020 4F 12 H 45 40 3555 12 5] CJITWM, December 2020, Vol. 40, No. 12

- B HH

TOllFESZ 4445 5 il it
== -log P

ErbBfF ‘5 il i

PI3K-Aktfs 5 jif
AT

FoxOfi 5 il it

IREd oo P R ERE LT

CAMP/5 ' il %
CGMP-PKG{ 5 il %
HIF-115 5 i %

0 4 8 12

6 HIRYT DCM Ay % 5 4R 704

VS G
= -log P

oL JIREE

s AR B kR
LELR

T JIE R BT
1 5 ik

LU AE

F6E Lo B ML

L L

s AR B kR

TR R RAE
Lo JUEAE

ARULRAE

RN

0 5 10 15

7 HEEIRYT DCM BIEIR B 8T

o

DCM = B AL S 0 UM IR T O WLEF 4 AL
B R ELO S B, R0 T 58, DCM A A R i
FEICH VIR 4, MR I AROREAR 55 PR 1B 5 0 i
RN SR A BA MY G Z AL e, < m]R
B4 150 OLERARE A 2 I 2 IS 0RO 7 S0 s PR TIE g
RS0 O JULAR B E AT 5 2 11 R AR 43 A
MVRR A LA Bl 7 2F R AE O WLEORLAAR Rl 12 A 25 5L
5 g < A M ] A A JULEE A £
JUHT R AR R O T R E LS
WPk BB i i e ALIHAYT DCM, X 5 o
B g TR Y 2Ok R D RE R A — Bk, . B
S IV AT B O LRE AR R R O s Eky AT
1T U TN 2 o AN B U )
PTEN/PI3K/Akt {5 5 i %% TBK1/PIBK/AKT i
2T O LR T SR SN, DRI SRR 1 AR,
A, A S AL G Y S NF-<B Al
MAPK {5538 % AT G A5 AP AR 2 Wik ie %
Al LU A CD38 , i A P NAD® B, Bl s fig
AW i A €Y [ L A

i AT ) Y S R A B (K 5)
BIRYT DCM ¥ iy A= ik 7 22 5 Re AR O LT

AiAb 02 FEA ARG, BE 2 WA T 038 [ R X 4ok
TREGTIRE LA B ANA A U8 T B A 2 242 g H ]
LU DML A2 — S R/ S AR 4 v] 8
LR ARG S EE T 50 2E OFEEWLRE
11287300 LRk 7 A G P SR O T T e R P e]
A SO WA A0 A A 5 2R F I S R s it
MEAAR R PR R LR E A
AR SR RS R AR ) S DCM i B AR
TEBYIMSE, S350, WE BB, B A T e
R TEE oI5 O WIURE BT, o0 o7 30 vy 85 2o I 595 05 B
Wb R GRS A 25 2 FE RO, 3 5 I R
H 25 is R R —B (B 7).

AT AT R B ARVE I 45 (&1 4) B 46
5 (E 6) , AHIF 5% & B B iR YT DCM R 29 K {5
I AKTA 2 {5538 B 0 o0 3815, PIBK-AKT
T R AR R 2 Ak TSR SR AR AR
T2 MAPK {5538 i HIF-1 {5538 1% ol
AN EAR R RE(E S Y Apelin {55 g %)
TNF-a &% TGF-B,/ERK1/2 i@ #%%% ¥ 5.0 JLEF 4
fb D E FHA AR AL, cGMP-PKG 15 il i 5
DCM KR H YO IL17 {5538 i R i 2 5.0 HLEF
YAl O LR T Bt LR TS B9 B2, SORT 3 i ST
MAPK i i 2 5 0 %= F ' SIRTA A7 3@ o 37 )
FoxO1 il Pgc-1a ) ZBEAL /KSF-, 1458 Bt 81k 2 4 e
YRR A N I R R T
VEGF 1] 335 145 A= i K0 ULt 2R K80 ErbB {5
ST Toll RESZ M ) Sl I AR
BARTIRE S FE0 ) vl o0 = HA B R L,
25 b IET M 252E i B, i T I 2 S — £ 4
M—ZERIRYT DCM, H4y i Stk vl e J2 B i JE L 2
FRTEPER Sy, H e VR FH AL AT B8 2 el 3% 0 AN B
e A B0 WL 4R AL | e AR S AR 15, I
WM, %S N B IR DCM AR T 3
WELA 4248 1 2 M AEIRYT R S, h il — 28 iE Ay
TR T FEE LRl 5 05 1],

P 58 JOA AR
5 % X

[1] Schultheiss HP, Delisa P, Caforio A LP, et al. Di-
lated cardiomyopathy {:J ]. Nat Rev Dis Primers,
2019, 5(1) . 32.

[2] Liu XY, Yu HY <Pei JH, et al. Clinical characteristics
and long-term prognosis in patients “with chronic
heart failure and reduced ejection fraction in China



o [ Hh Y 2 25 A 2k 2020 4E 12 J1 45 40 %45 12 1 CJITWM, December 2020, Vol. 40, No. 12

-1469-

(3]

(10]

[15]

(16]

[J]. Heart Lung Circ, 2014, 23(9) . 818-826.

GBD 2015 Disease and Injury Incidence and Preva-
lence Collaborators, Global, regional, and nation-
al incidence, prevalence, and years lived with dis-
ability for 310 diseases and injuries, 1990-2015. a
systematic analysis for the Global Burden of Dis-
ease Study 2015[J ]. Lancet, 2016, 388 (10053) .
1545-1602.

WaE S, EARE. RN JOT B2 FEEIRTT IR AL
WURAIE[J]. WP EE, 2011, 31(5) ; 470-471.
RN, RKEE, Wy, S B PN ST Y K
AL URIGIRIT RN RGN [J]. e BE 227
2019, 37(4) . 934-939.

VRENGR, MELEmS, FiiE, 55, B0 R UE Y K A
O IV 8 B T VR R OB IR s [ J ] rh
[ S2H0 5 M 2F 4R, 2017, 23(18) . 157-162.

Zhao P, Su G, Xiao X, et al. Chinese medicinal
herb Radix Astragali suppresses cardiac contrac-
tile dysfunction and inflammation in a rat model of
autoimmune myocarditis [ J ]. Toxicol Lett, 2008,
182(1-3). 29-35.

XIS, ERRIE, skoth, 5. 25T REUAN Z i
WP B R TR T T [ J ] 28I IEE, 2018, 44
(2). 216-222.

AR, BET, 2, % MR D 25 25 e
WFFE b B I BEIR [ J ], v 0 v B Al B o 2R A
2019, 25(1) ;. 127-130.

Hopkins AL. Network pharmacology: The next
paradigm in drug discovery [ J]. Nat Chem Biol,
2008, 4(11); 682-690.

Zhao J, Yang J, Tian S, et al. A survey of web re-
sources and tools for the study of TCM network
pharmacology[ J ]. Quant Biol, 2019, 7 (1). 17-29.
FE, EW. BB I SRR R DGR
AR ], PaEE 2544, 2017, 32(5) ; 2084-2086.
AR, PRI, RIEE, A RO R RE A A A
CMERFFE[ ], dbah 2y, 2013, 32(9) : 659-662.
Carpentier AC. Abnormal myocardial dietary fatty
acid metabolism and diabetic cardiomyopathy[J].
Can J Cardiol, 2018, 34(5) . 605-614.

van Bilsen M, Smects PJ, Gilde A, et al. Metabol-
ic remodelling of the failing heart. the cardiac
burn-out syndrome? [J]. Cardiovasc Res, 2004,
61(2) . 218-226.

Brown DA, Perry JB, Allen ME, et al. Expert con-
sensus document. Mitochondrial function as a
therapeutic target in heart failure[ J ]. Nat Rev Car:
diol, 2017, 14(4) . 238-250.

[(17]

[39]

(30}

FENR, SRAE, WP, S PR XS M AR
B 28 H A B SR AL W B A K B0 2 A a Rk i)
[ J]. P EESAE, 2017, 32(2) . 183-187.
ZEmNE, XK, ROKEE, . MEPEXHRREZ R ILAE
050 LR B DV R EHL R BT 5E [ 0 . b G R
ZhHAEJRR, 2019, (17) . 1868-1871.

AR, ORISR, B8, A, BRI R R ILEF 4Rtk
B2 [ J]. RS2 LSRR, 2016, 32(5) ; 42-45.
Yousefi M, Mamipour M, Sokullu SE, et al. Toll-
like receptors in the functional orientation of cardi-
ac progenitor cells[J]. J Cell Physiol, 2019, 234
(11): 19451-19463.

Liu ZH, Liu HB, Wang J. Astragaloside IV protects
against the pathological cardiac hypertrophy in
mice[ J ]. Biomed Pharmacother, 2018, 97 (1):
1468-1478.

LiJ, Xu L, Sang R, et al. Immunomodulatory and
anti-inflammatory effects of total flavonoids of As-
tragalus by regulating NF-Kappa B and MAPK sig-
nalling pathways in RAW 264.7 macrophages[J ].
Pharmazie, 2018, 73(10) . 589-593.

Escande C, Nin V, Price NL, et al. Flavonoid api-
genin is an inhibitor of the NAD" ase CD38 implica-
tions for cellular NAD" metabolism, protein acety-
lation, and treatment of metabolic syndrome[J].
Diabetes, 2013, 62(4): 1084-1093.

KB, LI, I, 5. SRR TENR s S
PRI P VE I JIOL ). PR EE R K 22254 1-7.
https .//doi. org/10. 13406/j. cnki. cyxb. 002190.

ZRLIMg, PRAEDR. JRZ VRS AR R R 3 LA i Zok:
KRG - 53 248 1 R AR A [ J ], B R
( ARPBIESEE M) , 2019, 40(2) . 101-108.

548, AR, W, % AR X IE 2 S KR
LA AL 0 R4 1 AL R sE [ ], T E 25 55,
2019, 30(4) . 464-469.

M, SR, Ak, F AN LRIRG S
AIEAT[J]. st g, 2010, 31(10) : 105-107.
KB, KA, 28 AR —A LA A AR O T
MWFTE L J ], I RO 45 44 5, 2017, 33 (3) .
207-210.

RLY, FFUK, PN, 55 N —A AL A G AR
LA S E DKM AR IR AR SCHE Y ZE A3 HT [ J ] IR
LM AE, 2018, 34 (5) . 83-86.

Chirinos JA, Akers SR, Trieu L, et al. Heart fail-
ure, left ventricularremodeling, and circulating ni-
tric oxide metabolites [ J ]. J Am Heart.‘Assoc,
2016, 5(10):; €004133.

Goh KY,“Qu J, Hong H, et al. Impaired mitochon-



-1470-

[38]

[41]

rp [ Y R4 A 2k 2020 4F 12 A4 40 3545 12 15 CJITWM, December 2020, Vol. 40, No. 12

drial network excitability in failing guinea-pig car-
diomyocytes[ J]. Cardiovasc Res, 2016, 109(1) .
79-89.

Lake D, Correa SA, Miller J. Negative feedback
regulation of the ERK1/2 MAPK pathway[ J]. Cell
Mol Life Sci, 2016, 73 (23) . 4397-4413.

Naga PS, Esposito G, Mao L, et al. Gbetagamma-
dependent phosphoinositide 3-kinase activation in
hearts with in vivo pressure overload hypertrophy
[J].J Biol Chem, 2000, 275(7) . 4693-4698.
Frangogiannis NG. Cardiac fibrosis; Cell biological
mechanisms, molecular pathways and therapeutic
opportunities[ J ]. Mol Aspects Med, 2019, 65(2) .
70-99.

Warbrick I, Rabkin SW. Hypoxia-inducible factor 1-
alpha (HIF-1alpha) as a factor mediating the rela-
tionship between obesity and heart failure with
preserved ejection fraction[ J]. Obes Rev, 2019,
20(5); 701-712.

AN, 2RI, £, 4. B3 F L IRER AR SZAANT I8 L
FIER R R0 ILEF 4E AL R 2 ma [ J 7. I PR O 18 995 2%
&, 2015, 31(4) . 446-450.

ik Bk, T, Apelin-APJ 2 G 78 O WUAR R % 7 %
JE R E Pt [ J ] P IR, 2015,
30(4) . 398-400.

MRIEZE, Bk, XK. Apelin-13 X 2 UM R 5 K B
O AEALBTR VR FIBHLHI[ I . P E 3 Ik Ak ek,
2014, 22(10) ; 1009-1014.

Vermeulen Z, Segers VFM, De Keulenaer GW.
ErbB2 signaling at the crossing between heart fail-
ure and cancer[ J |. Basic Res Cardiol, 2016, 111
(6): 60.

Persoon S, Paulus M, Hirt S, et al. Cardiac unloa-
ding by LVAD support differentially influences
components of the cGMP-PKG signaling pathway
in ischemic and dilated cardiomyopathy[J]. Heart
Vessels, 2018, 33(8) . 948-957.

Wang DD, Shan YG, Huang Y, et al. Vasostatin-1
stops structural remodeling and improves calcium

[50]

handling via the eNOS-NO-PKG pathway in rat
hearts subjected to chronic B-adrenergic receptor
activation[ J ]. Cardiovasc Drugs Ther, 2016, 30
(5) . 455-464.
BREE, SRETE. AN E-17 (A) FE O ZEE P AE
AL R IMEw 22, 2017, 33(5) : 487-489.
Cheng S, Zhang X, Feng Q, et al. Astragaloside
IV exerts angiogenesis and cardioprotection after
myocardial infarction via regulating PTEN/PI3K/Akt
signaling pathway|[ J]. Life Sci, 2019, 227. 82-93.
Hsu CP, Zhai P, Yamamoto T, et al. Silent infor-
mation regulator 1 protects the heart from ische-
mia/reperfusion[ J ]. Circulation, 2010, 122 (21).
2170-2182.
Kulkarni SR, Donepudi AC, Xu J, et al. Fasting in-
duces nuclear factor E2-related factor 2 and ATP-
binding cassette transporters via protein kinase A
and Sirtuin-1 in mouse and human [ J]. Antioxid
Redox Signal, 2014, 20 (1) . 15-30.
Kiveld R, Hemanthakumar KA, Vaparanta K, et al.
Endothelial cells regulate physiological cardiomyo-
cyte growth via VEGFR2-mediated paracrine signa-
ling[J]. Circulation, 2019, 139(22) . 2570-2584.
Vermeulen Z, Segers VFM, De KGW. ErbB2 signa-
ling at the crossing between heart failure and
cancer[ J|. Basic Res Cardiol, 2016, 111(6) : 60.
Yousefi M, Mamipour M, Sokullu SE, et al. Toll-
like receptors in the functional orientation of cardi-
ac progenitor cells[J]. J Cell Physiol, 2019, 234
(11): 19451-19463.
Bertero E, Maack C. Calcium signaling and reac-
tive oxygen species in mitochondria[ J]. Circ Res,
2018, 122(10) . 1460-1478.
De La Fuente S, Sheu SS. SR-mitochondria com-
munication in adult cardiomyocytes: A close rela-
tionship where the Ca®* has a lot to say[J]. Arch
Biochem Biophys, 2019, 663(3) ;. 259-268.
(WeHi: 2019-09-15  7E£k. 2020-07-01)
soAESE: H &



