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[ Abstract] Objective To investigate the potential material basis, targets and molecular mechanisms
of the Astragali Radix-Anemarrhenae Rhizoma herb pair in the treatment of chronic heart failure (CHEF).
Methods Formulas containing the Astragali Radix-Anemarrhenae Rhizoma herb pair were screened from
the Encyclopedia of Traditional Chinese Medicine Prescriptions, and their compatibility rules were analyzed
using the Apriori algorithm. Network pharmacology was used to screen active components, core targets, and
key pathways of Astragali Radix-Anemarrhenae Rhizoma for CHE, and molecular docking was performed
to assess the binding affinity between core components and key targets. Results A total of 232 formulas
containing Astragali Radix and Anemarrhenae Rhizoma were collected, of which 61 were consistent with
the core pathogenesis of CHF. These formulas were mainly characterized by tonifying deficiency and
clearing heat, and mostly distributed to the lung, spleen and kidney meridians. The core compatible herbs
were Glycyrrhizae Radix et Rhizoma, Ginseng Radix et Rhizoma, Poria Cocos and Angelicae Sinensis
Radix, which were consistent with the pathogenesis of qi, blood, yin and yang deficiency in CHF. Network
pharmacology identified 28 active components of the herb pair and 214 overlapping targets between
drugs and CHE. These targets mainly included AKT1, TNE, IL-6, etc., regulating pathways such as lipid
and atherosclerosis, AGE-RAGE, IL-17 and TNF signaling pathways. GO and KEGG enrichment analyses
indicated the above signaling pathways were involved in inflammatory response, negative regulation of
apoptosis, response to hypoxia and other biological processes. Molecular docking further confirmed that
core components including quercetin, kaempferol and diosgenin showed strong binding stability with key
targets. Conclusion The Astragali Radix-Anemarrhenae Rhizoma herb pair exerts therapeutic effects on
CHF through anti-inflammatory, anti-apoptotic, vascular endothelial protective activities and improvement
of cardiac function, which provides a theoretical basis for revealing its modern scientific connotation in
treating CHE

[Keywords ] Chronic heart failure; Astragali Radix-Anemarrhenae Rhizoma; Herb pair; Apriori algorithm;
Network pharmacology; Molecular docking
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Table 1. Dynasty distribution of formulas containing the
Astragali Radix-Anemarrhenae Rhizoma herb pair
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Table 2. Dosage form distribution of formulas containing
the Astragali Radix-Anemarrhenae Rhizoma herb pair
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Table 6. Analysis of TCM meridian of formulas containing the Astragali Radix-Anemarrhenae Rhizoma herb pair
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Figure 2. Analysis of four properties, flavors and properties, and meridian tropism
in formulas containing the Astragali Radix-Anemarrhenae Rhizoma herb pair
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Table 7. Analysis of compatibility dosage in formulas containing the Astragali Radix-Anemarrhenae Rhizoma herb pair
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KF INF &
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JibE 167 (71.98) 40 (17.24) 25 (10.78)
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Table 8. Core drug combinations of formulas containing
the Astragali Radix-Anemarrhenae Rhizoma herb pair

JEI I SHFE (%) B (%)
HIbk B 100.00 100.0
B HE 61.21 100.0
HIB) HHE 61.21 100.0
B A& 57.32 100.0
ARk AZ 57.32 100.0
B R 49.73 100.0
HIbk % 49.73 100.0
B E]S 43.96 100.0
HIB) Bl 43.96 100.0
B HEE R 61.21 100.0
ARk ANS-HE 57.32 100.0
B TR 44.39 100.0
Ik E1ER i 43.96 100.0
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Table 9. Mol ID of active components in Astragali Radix-

Anemarrhenae Rhizoma

Mol ID li%=2 Mol ID (%52
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MOL000380 HQ9 MOLO000449 ZM6
MOL000387 HQ10 MOLO004528 M7
MOL000392 HQ11 MOLO004540 ZM8
MOL000417 HQ12 MOLO000483 ZM9
MOL000433 HOQ13 MOL000546 ZM10
MOL000439 HQ14 MOL000631 ZM11
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Figure 6. Venn diagram of Astragali Radix-Anemarrhenae
Rhizoma herb pair and CHF disease targets
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Table 11. Network node parameters

R HFRARE degreeft. P RN et
HitHe % ( quercetin ) HQ16 153 0.676 745 68 0.581 775 70
IIZB (kaempferol ) Al 64 0.147 045 65 0.419 191 92
T-O-H HF M ST P5E ( 7-O-methylisomucronulatol ) HQ7 46 0.085 506 08 0.390 282 13
HHAHAEZR (formononetin ) HOQI11 40 0.084 544 55 0.381 901 84
WKEEFFER (anhydroicaritin ) ZM2 38 0.051 016 51 0.384 259 26
SFRZEZE (isorhamnetin ) HOQ5 37 0.054 443 75 0.378 419 45
B (stigmasterol ) ZM6 32 0.076 029 66 037727273
BT EM (calycosin ) HQ12 30 0.010 083 18 0.364 035 09
BIFIIRER P A & T2 (PTGS2) PTGS2 18 0.049 905 46 0.498 000 00
HEHEAIT (diosgenin ) ZM10 17 0.048 693 20 0.360 869 57
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Table 12. Binding energies of protein—-ligand interactions T / Amj;wi%

between core active ingredients of Astragalus Radix- -

Anemarrhena Rhizoma and key targets (kcal/mol) J7 / N#
TR AKTI  TNF L6 g \5@ R \(3 )
s % -69 68 6.6 v T NS REE
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WA 66 75 69 Figure 11. Molecular docking results of core active

ingredients with key target proteins

https://yxqy.whuznhmedj.com



ZHEHEE 2026 £ 4 BE 30 55 4 HA

SIBURS A L I N N REE 9 sk
SO T IR 0 FIRfE R . L2 5 AKTL 1Y
LEUS2 5% I8 iy Sl (#EK 23A) 5 Ml &Y
AKT1 ) LEUS2 3R IEIE il e (4 2.3A) 5 &
T IL-6 1Y THR137 R ILIE A 8 (HK
3.1A) ; M E 5 1L-6 i ARG179, ASP34 k&
SRR AR (B 31A. 2.1A) ; EHEET
5 TNF 9 LYS140 58I pl 08 (# 2.24)
S22 5 TNF 9 ARG62. TYRS9 %5 5% B i
AHE CEER 30A %) o IR B E A SR A
SEEK, B RIE T -SSR
PE SRR

3 g

CHF 2—Fh 5 2400 MAF LB 1F, Hik &
F R

ik iE SRR RZ B, AU B PR R, Hp R
FIPIHE” A SCBE HL. B BN B 25 X 1A Al £ X
HRHLRIEIRITE R B 2RO/, O L
Wi 7, s IR T RE , S = ) RUEE R
RE”REAR Y HEETE R Z A BEREAZ P, &
SRR RO B O E Y, B gEE ]
T AR TE, RN B K HR-
TRIE” MIRIREAT, TR T R CHF “SBAPRE |
FEARN A" TR R AR, R T AR
AW BERIASER” BT AIARS B
3.1 FRIEEZIE S ANES T

ARFFELL (P BE IR ) BRI, Jt
PN - TR 232 B, Hop R
“HESFT  SURT &5 CHF B PURAT I 7
#elw (5EH263%) , WHEHEST 56 1. E
5T, AARBIRAE T IR

XTI 232 8 5 R E— 204 BT gl Jr e
SRR R L, EAEANE SEPALE A
w2yl L, DI, i3k, CHiR e
BB AT RBLAY 25 FRFT . WK R, K
WEET X CHF “SBAMHE . AN X —CHIE
fE AL, FEVHZE b, FESfm T, M. B A
ZRSVRHESL RS T CH IS, £ AIRH
FH A RIRE ", IRZE R T2 E TR
FAPE 7R CHE B B IETR TR

FIEATHT R, 7F 232 & & W S-S LE 2 %t
F R, R R e AR, H AR

https://yxqy.whuznhmedj.com

551

R EBE S (P E 2 (2025 4FM0) ) e
PN S 2| B T T S N 9 SR SIS D QN |
Pz, L. 8O ERFIA, 45 CHF R .
e KA B BETE IS 1A I R 5 2K 5 7l i 22
Sl Re S B 2y & T2 Rk SRR A
kX, (EEEPSFERE) b “BETHHNR
ST, FIRRE BRI 2 R E5
EMSIE HAE 5 7 e (s e b B Bl

I Apriori 3% H 2 FUE gl S
DI, RO dl G, EEEMAY N
HHE. AS., K2, BT 4kdzy, EREE
LT R, PHEMGRC AR, X
Befh A as SFRMT . FKBIR AR, A (B
SRPSPSE) FLMEREE S FHHAAHERE”
25 WAL I P, IR BAR 25 B w2 AL P
(v 3 ML P AR A IR 7 o
3.2 MEHEFESHFITEENFIERE

I 2% 2 2 A5 R W], BRI BE 2 XHRYT
CHF MV AETEPE Ly B2 G 2 . LA
T-O-HEE SN S 5EE . R R . OB
H5REAERE, O A4S AKTL, TNF, 1L-6 5%,
o, iz 28T 3 eV R T A ) NF-«B 38
B, W A N S R AE R, BEAIR TNF-a,
1L-6 7K F P20 1 A3 B m 3800 9 1 e LI 3 3
fitf/ %5 % B ( phosphatidylinositol 3-kinase,
PI3K ) /AKT {5 538 %, #0000 LA g 7=
TEVE PR S 218, AKTI AER PI3K/AKT 18 B 4%
DM, HiE T @R A bra ToRe S, ek
HDINRE, R OHE, AKTL {55 09 8 1l i g
WOE AT ek AR BRI O R AR T AKTL RS 1K
Wi, FRed B (N, FeE SRR g
RSO Y SRR L AKTL ), &5 IR
Bl LA L 85 155 B S R BRPEIE K, X Rh 5
AR O WIS FIZEAL . A BT 4R AL A5 O E Y
SRR E A, AT RO T T B
WESEZ, TNF-a F1 1L-6 /8 CHF i J&& v ity &4 4
FEA T, AMUEES S0 5 0= E, H
KT S g ™ AR R S PIA G, A TNF
5 1L-6 K] Bt o g PO s e -kE
25f ] BEE A1 3R B E R T AKTT A 0940
JHIAFH I B 5 TNF . IL-6 AHCHSAE 2%, 152
AT LR R T CHE MR . 43 Xt i e
TR 5 AR S A EAE . &l Sk



552

RS AR, PR BRI
5 AKT1 45 G REHAR, =in] 351 AKT1 {55
W RS TNF 454 fen bz m
Hil s, HAF AKTL, TNF 54 RAF25 406 1
W RS IL-6 INMEAESS S RE ST, $dm 4l gl
W2 ES RIS

GO 5 KEGG HHEMMER LR, Bt}
ZIRNBIT CHF BIBLHT K 2 2 i e ad e S
5P, GO TR, AN LS
FENFORRYIE A | (2 eI s ST .
PRSCE . RINA S5 g L0 o 3 42 LA 07 i) 8]
AT AR, Son Hon] R R A
Besk . RSRANMIAFIRREST . I T R e A2
&5 A UE OTIRE. KEGG i i T8 7R
HAE AL 5 A8 55 sh DKk RERE AL . SR Ak
LR ) S FLAZ IR A5 538 1 (advanced glycation
end—products and their receptor for advanced glycation
end-products signaling pathway, AGE-RAGE
signaling pathway ) . IL-17 {55 & TNF {5 %5
T SRR DR G, 3K ST % 73 1) G Bl K o A A
IR JRESONE I TR ZR AT S LA 9 B
T RE RS 220 ) v R A R SR A% Lo BRER
AL Ho, AGE-RAGE {5 %5 i 2 CHF i B
PR SCHEIR Sl 2 — . AGE-RAGE Hii2x51%
AN AL DN R AR T RERR A, E T 5% 1
AR, NITTE BOGPETERR, 2SS4 MisE
Too MK BER G0 255 | A F5 L 48, I
WU WEFIIRAE . A3 n] IO LA E Sy e 21
AEfL . T R R S R AR TR, R
0] g 2 40 ) AGE-RAGE 3 ¢ 1) 5 %% U805 i
ONUER; W, BeBurCs . shbko e e oe
MPEAESE, WS CHF WA EEEL . mAs
D358 f by PR R A BEE 3 IAR DG

O TR R R, A5G E R
PR EGR S S RETT, P B2 R 5 AKT1 945
AR, Fon LR REXS IS AKTI {55 18 i H
A WELW . FHUE IO AKT1 R TNF P38
AR ES ST TE, XRIIERUS oo B X
GNP “HUR-BUM T A S MEE T R
Yy IERT . Mt 35 1L-6 JR /R H— 2 IS A e
71, $on R 2R A S 5PRE R K
41 8 B~ B2 A3 VA% AKT. TNF
IL-6 %2/ 5 CHF AHCHY SCHERE i, XA 220

Frontiers in Pharmaceutical Sciences, Apr. 2026, Vol. 30, No.4

WL ARSI RS, R R IR L Bt
JAT SO MER R, X HAE CHE G Y
N AL T 3 F 2w AR B ksl R4 R B
FE-HIBEZG 5 AT G838 o P ) A A L A S A T
PV 9 O LA R U i A5 e AR A 2 T AL, AE
CHF 3697 th LA Y O SR IR VR
3.3 MREEER/RMHE

Zr b, ARBFREG Apriori Bk LR 23
0 FREEOR, RGBT B R
7 CHF M4 B 550l 5 40 F HLAI 1S53 25 X0 ]
WM R LA R USROS T L
gy, LA AKT1. TNF. TL-6 %5 SC Rl 80 5, 4%
I8 5 sh koK RErE L . AGE-RAGE, TNF, IL-17
GZFG T, WRAESIR . PuT . R
M N R Sl DI Re e, RBLT —Fh “£
WoT- 248 -2l g M PFEVERIRK, 5 CHE
SRR A O 3

ARFFEAFAE— B SR BRE - BRI
BRI | B —, MELLSE 2 BIG R 5
APHELYE; HAFE LT A2 m A L F0m)
AR TP RN INEIR ISR, ekl FF R sh ) S
I RAFZE, BUEIZ 2% B SEPRy r RS TEFIPLEL, A
L R Ak S A v PR AL T 5 A3 A S S Al 4
N EE 2 IG CHF SR8 Y -5 710

Sk

L JEBL, KA AR AR L AR IURK TR T AR UK
AR T S S AR Y P ALBIESE (D], b v I il
2FZkik L 2025, 31(11): 2038-2042. [Zhuang R, Zhang L], Fan ZJ
et al. Clinical research on the efficacy of YiqiHuoxue Lishui
prescription in the treatment of chronic heart failure patients
with qi deficiency, blood stasis and water retentionsyndromel[J].
Chinese Journal of Basic Medicine in Traditional Chinese
Medicine, 2025, 31(11): 2038-2042.] DOI: 10.19945/j.cnki.
issn.1006-3250.20250814.001.

2 RFTL U R A L THRR IR TIE MO ) SR IR R T Y
Meta Z3H7 [J]. IR [ £ €25 , 2020, 31(4): 1016-1019. [Zhang L,
Qiu Y, BAI Q, et al. Meta—analysis of the clinical efficacy of
Shengxian decoction in the treatment of chronic heart failure|J].
Journal of Li—shizhen Traditional Chinese Medicine, 2020, 31(4):
1016-1019.] DOI: 10.3969/j.issn.1674-7860.2025.26.011.

30 JewERE, TREE BRI , A L SH BBUR P 1
PRI ) vy SR BT TR D RE SO S A2 (1], ISR
[E2Y , 2025, 36(17): 3311-3315. [Niku WK, Zhang N, Zhao YL,
et al. The effect of Zhigancao Tang granule on diastolic function

and exercise tolerance in patients with chronic heart failure with

https://yxqy.whuznhmedj.com


https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDMwNjE2NTI1NxIRemd6eWpjeXgyMDI1MTEwMzIaCDVzdGIyemR1
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDMwNjE2NTI1NxIRemd6eWpjeXgyMDI1MTEwMzIaCDVzdGIyemR1
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDMwNjE2NTI1NxIPc3pneWd5MjAyMDA0MDc4GghzNXpjNDNmcA%3D%3D

2y

sy

FRIG

2026 £ 4 A 3055F 4 15

10

11

13

14

preserved ejection fraction[J]. Lishizhen Medicine and Materia
Medica Research, 2025, 36(17): 3311-3315. DOI: 10.70976/
j.1008-0805.SZGYGY-2025-1717.

XA, B, sl . AR U LS 7 I VY B LT
AT RO SR LIRS 87 1 R OLER )] 22 [
[ [# 24, 2024, 35(5): 1171-1174. [Liu GH, Gong LH, Zhang Y.
Treatment for 87 cases of chronic heart failure with qi deficiency
and blood stasis syndrome using Yiqi Huoxue compound combined
with routine therapy[J]. Journal of Li-shizhen Traditional
Chinese Medicine, 2024, 35(5): 1171-1174.] DOI: 10.3969/
j.1ssn.1008-0805.2024.05.33.

THIRDG , T . MACORTT AT (M. Jbat s AR AR
2013: 261, 378.

R L S, A TR O T s RO
il B0 WUZR A i e FRIBSE I (D). op [ v PG PR 25 5 A
2025, 45(5): 593-602. [Gao H, Yang ZQ, Gao F, et al. Effects
of Shengxian decoction on cardiac function and myocardial
mitochondrial energy metabolismin chronic heart failure rats[J].
Chinese Journal of Integrated Traditional and Western Medicine,
2025, 45(5): 593-602.] DOI: 10.7661/j.¢jim.20250328.130.
Zannad F, Macari S. Drug treatment with empagliflozin was
beneficial in people with heart failure with preserved ejection
fraction: plain language summary of the EMPEROR—preserved
study[J]. Future Cardiol, 2023, 19(14): 671-677. DOI: 10.2217/
fca—-2023-0091.

Dai Q, Zhao S, Li W, et al. Pharmacodynamics and mechanism of
Astragali Radix and Anemarrhenae Rhizoma in treating chronic
heart failure by inhibiting complement activation[J]. Rejuv Res,
2024, 27(2): 61-74. DOL: 10.1089/rj.2023.0068.

Alyavi A, Tulyaganova D, Nazarova G, et al. Study of the effect of
TNF-a on the course and progression of chronic heart failure[J]. J
Clin Lipidol, 2021, 15(5): €9. DOI: 10.1016/j.jacl.2021.08.022.
WEike , g, . CPEBEIFRIRRL ) sF 1 iR
PRS2 ReF 4R | 2003, (5): 370-371. [Guo RH, Li Y, Tang X.
Utilization of the Comprehensive Dictionary of Traditional
Chinese Medicine Formulas[J]. Journal of Shandong University
of Traditional Chinese Medicine, 2003, (5): 370-371.] DOI:
10.16294/j.¢nki.1007-659x.2003.05.023.

FPE 24 8 2025 4R . —36 [S]. 2025: 229, 323

R EAE IR AR R 2o, 4 PR R B 4
M. 3 EARREEOR R | 1999: 341.

Wang XW, Madeddu L, Spirohn K, et al. Assessment of community
efforts to advance network—based prediction of protein—protein
interactions[J]. Nat Commun, 2023, 14(1): 1582. DOI: 10.1038/
s41467-023-37079-7.

B, Eh . RSP M. A A E Tk R
2018: 148.

R MR, A | 5 TR & A S- K2
XI5 R R D5 R ST (D). H 2y 2021, 52(4): 1083-1091.
[Zhao X, Chen YH, Zheng MY, et al. Analysis on composition

rules of Ginseng Radix et Rhizoma-Aconiti Lateralis Radix

https://yxqy.whuznhmedj.com

17

18

19

20

21

22

23

24

W
W
w

Praeparata pairs based on data mining method[J]. Chinese
Traditional and Herbal Drugs, 2021, 52(4): 1083-1091.] DOI:
10.7501/}.issn.0253-2670.2021.04.022.

MEESE, BRARAN IR, A SR T ILE 2 I N SR M e AR
WS TSR 1 s PR (0] TPaEs | 2024,
46(5): 1693-1699. [Ye JH, Zhong SJ, Wang F, et al. Exploring
the mechanism of Shenmai injection in the treatment of chronic
heart failure based on network pharmacology and experimental
verification[J]. Chinese Traditional Patent Medicine, 2024, 46(5):
1693-1699.] DOI: 10.3969/j.issn.1001-1528.2024.05.047.

Yang QY, Lu S, Sun HR. Clinical effect of Astragalus granule
of different dosages on quality of life in patients with chronic
heart failure[J]. Chin J Integr Med, 2011, 17(2): 146-149. DOI:
10.1007/s11655-011-0647-9.

SKTIR, A, WOTT, AL RIS LGRS R ()],
rhr A v 2 2 2 ) | 2023, 41(10): 98-101. [Zhang ZD, Bai HD,
Zeng YN, et al. Research progress of Zhimu (Anemarrhenae
Rhizoma) and its couplet medicines[J]. Chinese Archives of
Traditional Chinese Medicine, 2023, 41(10): 98-101.] DOI:
10.13193/j.issn.1673-7717.2023.10.020.

BN ORBCE ., T SR BRI ). P E
S BTl B 24 AR R, 2024, 30(3): 361-364. [Gong M, Yu QH,
Yu Z, et al. Theoretical exploration of Gan Ku He Hua method[J].
Chinese Journal of Basic Medicine in Traditional Chinese
Medicine, 2024, 30(3): 361-364.] DOI: 10.19945/j.cnki.issn.1006—
3250.2024.03.002.

BRI, SR SETRARZ IR T (R R 2P3) 1R
PO B 2GR [0, 178 op BE 25 %2440, 2025, 26(10):
1063-1068. [Zhao G, Zhang W. Analysis of medication rules
in treating palpitations in Yixue Zhongzhong Canxi Lu based
ondata mining techniques[J]. Journal of Shanxi University of
Chinese Medicine, 2025, 26(10): 1063-1068.] DOI: 10.19763/
j.cnki.2096-7403.2025.10.02.

Lu XL, Zhao CH, Yao XL, et al. Quercetin attenuates high fructose
feeding—induced atherosclerosis by suppressing inflammation and
apoptosis via ROS-regulated PI3K/AKT signaling pathway[J].
Biomed Pharmacother, 2017, 85: 658-671. DOI: 10.1016/
j-biopha.2016.11.077.

Granado—Serrano AB, Martin MA, Bravo L, et al. Quercetin
attenuates TNF-induced inflammation in hepatic cells by
inhibiting the NF—«xB pathway[J]. Nutr Cancer, 2012, 64(4): 588—
598. DOI: 10.1080/01635581.2012.661513.

Feng Z, Wang C, Jin Y, et al. Kaempferol-induced GPER
upregulation attenuates atherosclerosis via the PI3K/AKT/
Nrf2 pathway[J]. Pharm Biol, 2021, 59(1): 1104-1114. DOI:
10.1080/13880209.2021.1961823.

Schiekofer S, Shiojima I, Sato K, et al. Microarray analysis of
Aktl activation in transgenic mouse hearts reveals transcript
expression profiles associated with compensatory hypertrophy and
failure[J]. Physiol Genomics, 2006, 27(2): 156-170. DOL: 10.1152/
physiolgenomics.00234.2005.


https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDMwNjE2NTI1NxIPc3pneWd5MjAyNTE3MDE3GghhajIyZmhvNg%3D%3D
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDMwNjE2NTI1NxIPc3pneWd5MjAyNTE3MDE3GghhajIyZmhvNg%3D%3D
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDMwNjE2NTI1NxIPc3pneWd5MjAyNDA1MDM0Ggh6eWo2cHkycg%3D%3D
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDMwNjE2NTI1NxIPc3pneWd5MjAyNDA1MDM0Ggh6eWo2cHkycg%3D%3D
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDMwNjE2NTI1NxIOenh5amgyMDI1MDUwMTMaCG5ueW5mNGhv
https://pubmed.ncbi.nlm.nih.gov/37942723/
https://pubmed.ncbi.nlm.nih.gov/37942723/
https://pubmed.ncbi.nlm.nih.gov/38386515/
https://www.semanticscholar.org/paper/Study-of-the-effect-of-TNF%E2%80%94%CE%B1-on-the-course-and-of-Alyavi-Tulyaganova/1df4ed84fbd8bf0ea6f754f618723b1fd8647325
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDMwNjE2NTI1NxISc2R6eXlkeHhiMjAwMzA1MDIzGggxYzhuYjNkaA%3D%3D
https://pubmed.ncbi.nlm.nih.gov/36949045/
https://pubmed.ncbi.nlm.nih.gov/36949045/
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDMwNjE2NTI1NxIMemN5MjAyMTA0MDIyGghnOW11bXJibQ%3D%3D
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDMwNjE2NTI1NxIQemhvbmdjeTIwMjQwNTA0NxoIbXZyb3hhMjI%3D
https://pubmed.ncbi.nlm.nih.gov/21390582/
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDMwNjE2NTI1NxIOenl5eGsyMDIzMTAwMjEaCGtkdGIydmt3
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDMwNjE2NTI1NxIRemd6eWpjeXgyMDI0MDMwMDEaCDRhMWR2a2sy
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDMwNjE2NTI1NxIRemd6eWpjeXgyMDI0MDMwMDEaCDRhMWR2a2sy
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDMwNjE2NTI1NxITc2h4enl5ZHh4YjIwMjUxMDAwMRoIdmh1eDN3NGE%3D
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDMwNjE2NTI1NxITc2h4enl5ZHh4YjIwMjUxMDAwMRoIdmh1eDN3NGE%3D
https://pubmed.ncbi.nlm.nih.gov/27919735/
https://pubmed.ncbi.nlm.nih.gov/27919735/
https://pubmed.ncbi.nlm.nih.gov/22452660/
https://pubmed.ncbi.nlm.nih.gov/34403325/
https://pubmed.ncbi.nlm.nih.gov/16882883/
https://pubmed.ncbi.nlm.nih.gov/16882883/

25

26

27

W
)
=

Shiojima I, Sato K, Izumiya Y, et al. Disruption of coordinated
cardiac hypertrophy and angiogenesis contributes to the transition
to heart failure[J]. J Clin Investn, 2005, 115(8): 2108-2118. DOI:
10.1172/JC124682.

TRA, A I R E X R RO S IR A 1L-6. TNF-a
(AR (1), BB RS B el (BR2ERR) L 2019, 28(3): 40-42.
[Xu Y, Shi R. Effect of ivabradine on IL—6 and TNF-a in patients
with chronic heart failure[J]. Journal of Logistics University of PAP
(Medical Sciences), 2019, 28(3): 40-42.] DOI: 10.16548/].2095—
3720.2019.03.009.

TAkfE , ke BRARE A FET MR LGB L RS
RIIER D LIRS PRV 1 RS ROV EHIPLRI)]. 252y
HIGRZGHE | 2025, 36(3): 392-404. [Wang JR, Yang H, Yin CX,
et al. Study on the mechanism of Wushen decoction in the treatment
of chronic heart failure based on network pharmacology,molecular
docking and experimental verification[J]. Traditional Chinese Drug

Research and Clinical Pharmacology, 2025, 36(3): 392-404.] DOI:

Frontiers in Pharmaceutical Sciences, Apr. 2026, Vol. 30, No.4

28

29

10.19378/j.issn.1003-9783.2025.03.009.

Wang B, Jiang T, Q1 Y, et al. AGE-RAGE axis and cardiovascular
diseases: pathophysiologic mechanisms and prospects for clinical
applications[]J]. Cardiovase Drugs Ther, 2025, 39(6): 1489-1506.
DOI: 10.1007/s10557-024-07639-0.

Nikolov A, Tzekova M, Kostov K, et al. Atherogenic indices,
angiotensin imbalance and the development of left ventricular
hypertrophy in chronic heart failure[J]. Atherosclerosis, 2021, 331:
€286. DOI: 10.1016/j.atherosclerosis.2021.06.879.

Huang H, Xu J, Zhang S, et al. A network pharmacology—
based approach to explore the active ingredients and molecular
mechanism of Shen—Kui-Tong—Mai granules on a rat model with
chronic heart failure[J]. ] Pharm Pharmacol, 2023, 75(6): 764—
783. DOI: 10.1093/jpp/rgad009.

Yk H: 20254E 12 A 18 H  &RIH: 2026 4E 03 A 29 H
AR IR 4= M

https://yxqy.whuznhmedj.com


https://pubmed.ncbi.nlm.nih.gov/16075055/
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDMwNjE2NTI1NxIQd2p5eHl4YjIwMTkwMzAwORoIdGsxYmFoeGI%3D
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDMwNjE2NTI1NxIQd2p5eHl4YjIwMTkwMzAwORoIdGsxYmFoeGI%3D
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDMwNjE2NTI1NxISenl4eXlsY3lsMjAyNTAzMDA5GghpYXA2M3psNQ%3D%3D
https://pubmed.ncbi.nlm.nih.gov/39499399/
https://www.atherosclerosis-journal.com/article/S0021-9150(21)01151-5/abstract
https://pubmed.ncbi.nlm.nih.gov/36847133/

