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[Abstract] Diabetic cardiomyopathy (DCM) is a common chronic complication of diabetes, categorized as consumptive
thirst in traditional Chinese medicine (TCM) , and it subsequently gives rise to chest impediment. DCM is characterized by a
complex pathogenesis and exhibits long-term progression with poor prognosis in clinical practice. Astragali Radix, as a medicinal
material with edible value, possesses diverse active components including saponins, polysaccharides, and flavonoids. It has the
effects of tonifying Qi, elevating Yang, promoting fluid production, nourishing blood, expressing toxin, and expelling pus.

Modern pharmacological studies have confirmed that Astragali Radix and its active components exert therapeutic effects in various
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aspects such as inhibition of inflammation, alleviation of stress injury, regulation of programmed cell death, modulation of glucose
and lipid metabolism, inhibition of myocardial fibrosis, and regulation of gut microbiota and metabolites, treating DCM in a multi-
component, multi-target, and multi-pathway manner. The compatibility of Astragali Radix exerts both synergistic and antagonistic
effects. The compound preparations and extracts of Astragali Radix are widely used in clinical practice, and the development of
novel nano and gel materials and extracellular vesicles helps to improve the oral bioavailability, providing more possibilities for the
clinical application of Astragali Radix in DCM, though its potential for clinical translation requires ongoing exploration. This
review summarizes the TCM theoretical basis of Astragali Radix in the treatment of DCM, and integrates modern pharmacological
research results to delve into the effects and mechanisms of the herb combinations, compound preparations, extracts, and new
composite materials of Astragali Radix in the treatment of DCM, aiming to provide a reference for in-depth research and new drug

development of Astragali Radix for DCM.
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FRBE AT BE AL R ORIAYY DCM I E B ik 45 . MR K # £
o e 2 Y EL AT R B A A R A B AR e A
oL R H T BE 8% B R W OB BE K I B L Blautia TR
Holdemania J& F & , B AW E BRRZFAWBERF
TR TS A AT LA i 1 A0 T R VR S5 i Ak
PR CI 7 W) SCFAs . 18 T B8 M N R 1 /K F-, 24 1F 7 36 TR

168 rRNA £ [R5 # 16X T2DM /N B 38 B RS 98 45 18
LR ER B E LR 1 g kg W05 TR R S 200 8 B
A o Z2REPE AR, 5 502 38 I SCFA s 7= A T 3L IR KT B8 WL
A5 AT R TV 3 B R A AL o R R AR Sy AR R A
PRI 2L, AR S 32 I 1 TR R A R 4R T
W -0 R R 2 53 DCM O WUE Y HEFE U ZHAL
A0S B LA T AT 20,4080 mg- ke ME ] TR IR KB 5
S0 A /N B, AT 30060 1 38 12 )8 B X A2 A (FXR) 3 iR
Eh K fff g (BSH) 4T 4 40 it 4= K A 7 15(FGF15) , 4%
TE T A B A o 0 T e I R 0 Ak o T LBE AR K -1
(GLP-1) /& —Fl it Vi L 21 ff 53 06 119 i A1 1 &2 3%, e A A
WA O T 05 3R 40 WA AR a0 AR 5 0 ot A R VR T R A
FUH, T2DM 35 W 3 77 46 GLP-1 43 W 8 i , H AL 5 g 18
RLRE AR 4 25 L % DDA G, 38 B8 AT DAGE ok 5% ) 22 A Jig T8
TEHEF B, 2 GLP-1 K-, 3 0 ot A A 35 322 22 0 Bk s i

e AR = M G I W B 3 A A AT LIETOR A JUT IR YT DCM A AR ML L IE 1,
LEES RS AHCiEEE: CD36 GLUT4 p38MAPK. A B«
TRAF6 / NF-xB/ PPARa M-CPT-1 ACO| & NGRII;IIE;E}?ZS
PR GEZp mme w0 Ny
ICLX:L;O] @ e LTS iy AMPK/mTOR
i L BT microRNA-34a |
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XS, sgme B .
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8
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i
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1 HE&T DCMEXIEAHH
Fig. 1 Mechanism of Astragali Radix in treatment of DCM
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4.1 Xt R FEIAYT DCM 5 i ELA B 14 I AT 8k, HE
rh 20 BCATLAE Dy rh 24 (9 R £, 2 PR I AR I PR 28 56
PRIBRERITTE . MESEMR Y H FHS AR RAL, &
R 20 B — v 2 D) A0 AY TR B S, TR e A BE P
7] SCAE BT, IR B A 0 = 38 0 I E T, T W S
HoAthy v 2 A B EC AT Y T 2

X AT gy ke BB T AR BRI R

EGRI1-PPARa-SCAD

AH2%iEE: GLP-11 FXR BSH FGF15]
FUERAT B BB B 1 BT AR S R |

BT T

B — 2, AR b R IR K R T AMPK
GLUT-4 .PPARy mRNA J Jl§ Bt Z (4 7K S, DA 42 1F i &5 2%
TR R T A R, R AR R AR VE A o (R B -
R A A B AIK TL-12  TL-15 B2 Al #F IR B¢ 2 3% /K (AdipoR) 1,
AdipoR2 ,PPARa mRNA 3 ik I Z1ik F 20— FH 25 9 500, 2
7R BT - AR IE AT R 0 DO R 2 v 2 ) A T B AS
{3 S RPN A AE A o B SR AR 025 B W 4% 28 T2 A By
WK NS, R A Y A2 1 g-mL ! AR K 3% DCM K
BRI 5 ZAHRHT L 80 LW AR A3 R 5, 0 1 4 M A L 3
B 47 4 45 4 L 200 A I AR BNP K 7, B3 0 = I 3 2
Ag, HHLHI AT B8 55 8 5 TNF,NF-«B . IL-6. il & 5 A p53
(TP53) B4 T F-1 (HIF-1) BRI 15 R (cAMP) 25 #
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Ko Ak, M B IEY 150~600 mg- kg 12 7 1 A 56
P BH I CFs i B8 189 5, 3 il ECM HE AL, ok 2> i B 1l R0 e
B 5P DCM 0 LA HEARTY o M SE R 550 52, 3 6 -h 2 i
L] Fi# SOD .GSH-Px 2 Bel-2 /KF-, T i 25 I8 4% (FPG) |
BRI 2T 2 1 (HbA L) (TN - & Bax ik /KT, DL T o8
25 1 R R B R PO T AR 1R IR T DCM . X1 i
2SR ) 4% 2 B2 R0 oy T 6 2, & B 1S - R 2 X
15 DCM (1 S 5 4 5 AT fiE 2 Aktl & MAPK1 8,14, 37—
S AR AN ST B UE ST, TR - R 5% . 10% L 15% £ 24 1L i 2 5
FEREOCPE I Aktl MAPK & 1 B2t e 55, M4 HOc2 41 it
R T R A B 51 AR 4 JUL AT 0 ) £

4.2 EJ5HIR EERE LA IR YT DCM /B
¢ BHAS —  HF A H RTIG PR 1 2 DA O R 2 s
HZMhammlrh G Z A £, PR LT
SRR RIE(R E ) A PRI PE RN, AS K
H R R KA AR Z AR AR A IR AR 2 H IR 5 i
T 3697 T VRS AT B IE Y X A A T B o
B EDCM K AR b 359 21 g-kg' B E TS
PPARy %1k, A TR B 45 & f 133k, e DCM H
BAR I 2L , HE T 08 O 5 AL ALO IE T RE AR o bR IR A
D T EMREE ) R g 07, iR SR R S IH R R AT e
S B L AR R . o T AT 5 R R B R T
18.56 g- kg T 7l = g IR Bk & STZ 175 5 19 W5 o /N BUG &
B, 11 7K SV S 3 A O UE 405 A 5 0 7L IR 1 &0 (LDH)) |
JUL T 9% 1 17) T8 (CK-MB) 2 IL-2 , TNF-a T [, .0 JILZH 21
SOD {ifi ¥ Fh = P 1 BTG, TR) IsF o0 JUL A0k 3] 25 L | [l it
B K e o I £ A ARG B k3, AL T R L o 2ok A Al
A A 2(MFN2), T2 ) A 6& A 1 (DRP1) 5 28 ki Ak 53
LR - (MFF) , U8 15 Rk gl Jy 2 P A G . 8l A0 g 02
ik 1% B SR I PR b AT X DCM A A 1 T 284 00 ot 5% BEL i 25
DL RS R 25 BT Ly, AL ORI R SR B 30 gL 3 5 T
Z CYIH B R IRE A 128 KR T 6 g,
Wi PR YT R0 B, 5 5 BB S b0 ) 2 08 245 ) L 3 B G

®1 BERBRMAERTFIET DCMEXERNE

F & EARO A RETE S B B DCM A E DI RE F R 2=
53153 B0 (LVEF) (E/A {H M BSR4 7 300y, 9F R
P8 BNP ., C J )i %K 1 (CRP) \HbAlc,FFA /K -1 5 i i
LI 5y T TR 2 T R ORI B 38 A% v A T S R fi
AR S H AT AT 8K AR DCM R 3 I3 T MMP-9, 42 &
H T4 B R IR -1 (TIMP-1) 4 5, WS4 A 30%
ik 92.68% , W b i T % REZH 119 78.05% .
UeAh, R E AR A SR 7 45 A5 B i
26951000 W g 5% L MG 404 22 58 5 I R TR JY DCM
BIH B A I7 850, ARAURT LU R0 20 98 9 BN, W AR S Ak
WK, B O WUBE R AR5 3L, 3 BEA .0 JLET 4t 4k B
FEEM, NITEIRYT DCM J5 1 % 4% 3 5 A 1 H
43 RIY ERESTRAEN R HEE
BAT A R AR Y , 7 DCM IR YT R b R R B A A
T AR T 5T e TR 86 S TR 4 W T 3 13 T2DM 0 L K
BRI V8 o GLP-1 7K °F , $2 /& LVEF . 72 .0 % 81 4 4 51 %
(LVFS) , 15 0 WU 4 [ A e A0 2 10 5%, DT 348 58 0
1 fiE , Pearson A 3¢ P K 56 IF 52 1f 3 GLP-1 7K °F 5 LVEF,
LVFS & i 3 E A7, #2725 GLP-1 3075 v fiE & 8% 6 T 5 0
L E R O E T RE I SCHEA kR . I WF5E & L, T2DM
KK Ay /)y BC IUAH BT O, 358 53 40 B A7 L3R 7 il FIR BE
H TUNEL FHPE 4 i 40 H B & 1 2 1 8 €0 9w
3.0 mL-kg' AR ZE 1 ik /N RO WU A3 55 O, FE AL vl e 5 3%
TE T ST W BH i Caspase 7 T2 3 %, Jf T 4 ERS f5 & 9
GRP78 ,CHOP J% p53 88 -8 % IH F (PUMA) Ay & 3k K
- 3 ERS B S B0 LA YA T4 N piAh TR
W8 g-kg' - d i g I MR AR CT-1 (9 3k, 1l 22 1 IR o K IR
AU WU T 4 2 45 4 B 53403, 2 A0 40 T LA D R o 0 A,
AR A2 38 2 5 e, UL J5E 2T 0 ke o A A D 24 2, JUIL
D4 5K 18] 5% = 40 I A5 P9 R 240 I ik ke 2 1] 457 B, 0 40 JRLRE i
B 40 I A R JEC S 8 JE S B A AR T RS L L K T MR TY
DCM A1 A DL B 45 2% 1.

Table 1 Mechanisms of Astragalus membranaceus combinations and herbal formulas in DCM

T K D5 TEFHALH 22 Sk
B M ¥ AMPK .GLUT-4 .PPARy mRNA J IR 1K 3 /KT 42 #E [ 5 3% GO L 0t iR 4 AL [78-79]
-2 JH 4% TNF NF-«B . IL-6 . TP53 HIF-1 .cAMP %54 5 [80]
WS _F i SOD .GSH-Px . Bcl-2 /K-, il FPG \HbA lc . ¥ \Bax %Ak F [82]
- BN 94 Aktl MAPK 2K B e 1k % 15 [83]
w2 Tt PPARy K 1 %3k, FIHRG IR 45 & & 11 %Kik [84]
AL 3 MFN2, T i DRP1 MFF, %5 2 B4R 3 1 2 - i [85]
Eig I N3 BNP .CRP .HbA lc .FFA 7K - [86]
2 1 B i BURE K&k MMP-9, i 5 TIMP-1 5 [87]
R TR [ 38 GLP-1 K- [92]
Eigsebac iRl FHL#F Caspase # % , T 14 GRP78 .CHOP X p53, I ¥ PUMA 3k /K - [93]
BT IR REAR CT-1 %35 , W 22 0 JJUB Rl 2 8L 45 4 1 450405 [94]
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4.4  HRFTIE A MR

4.4.1 GOKEIF R WA H A A R R
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G S0 LR A3 05 1T B R A K A T 2R 5 0 A O il 7 2
B P BT T R A 1 25 A% 88 T 2R A I DR R R R g .
W 4 I8, 38 2 9 K D08 H R G B0 B 488 1 9 poly
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ROS/NF-«B il #9328 B 300 , 15 5 42 48 T ML TR I s 4 A%
1kl M2 B AN, DA I 2% A D 0 M R RE SN, I A2
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WF5¢ & 3, HB(PEG-PBA )/HA-SH/ASTNP/GNR ¥ 5 7K 5t [
AT K B IUEBE R Y A2 0 2 5 8RO L) RE R A
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P VADURF B 1) LG 5], 8 o I 3 B i B2 D A O 5 L B AT I 5 440
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Wy, ZOU 2 45 U5 PN S ML M B B T AN A, AT
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5 HEESRE

AR B X v 16 B HLE R 4 A T DCM Y AE F ALY
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WA, W RIR YT DCM G M sy BB i 2 b Tl
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