Hans Journal of Medicinal Chemistry Zj#)4k2£, 2023, 11(2), 70-80 Hans X
Published Online May 2023 in Hans. https://www.hanspub.org/journal/hjmce
https://doi.org/10.12677/hjmce.2023.112010

BENUWERST RGEERTRER

NFH, TR, RIE, BER, wxdt, £ L5, KBEE, T

SRR 2R AR, S SRR

2HOM B 2R T 2 RO 2 IR SR, SR SRR
P BE 2 K5 IR B B, S SR

Sk O BB AL WL skx b

PN AP ER 2 KRR R 2 B, BN SRR

Woks . 202342160 FHER: 20234F3H3H: & HM: 20234F518H

R

B Z K, BRAMITTHINEZR, BEAERILA. FKER. ERFRMEDIH. REAKERS R
#, BERKEHE. HREFR. HRHEIXR. EERAIMETREHMRT . RENABEERATZ, &
TR AWK, JURERIIMESE. R0E8S TIEERA RERIL RS KGR, R
SRR BT IS E B R

X 5in
WK, W2, HEER

Progress of Research on Chemical
Composition and Pharmacological Effects of
Astragalus membranaceus

Guizhen Liu?, Jun Li2, Zhiliang Fan!, Chunsong Gu3, Xingzhong Tian4, Wen Li5,
Yunzhi Chen3, Yihui Chai5*

'School of Pharmacy, Guizhou University of Traditional Chinese Medicine, Guiyang Guizhou

%School of Traditional Chinese Medicine Resources, Guizhou University of Traditional Chinese Medicine,
Guiyang Guizhou

*The Second Clinical Medical School, Guizhou University of Traditional Chinese Medicine, Guiyang Guizhou
4Department of Traditional Chinese Medicine, Zhangjiakou Fifth Hospital, Zhangjiakou Hebei

>School of Basic Medical Sciences, Guizhou University of Traditional Chinese Medicine, Guiyang Guizhou

DERER

XESIH: XRE, FE, JWER, WEHER, BHMXH, 23, Bad, SEI0. FHENERr K25 EAE AT TR D).
Z94k,2%, 2023, 11(2): 70-80. DOI: 10.12677/hjmce.2023.112010


https://www.hanspub.org/journal/hjmce
https://doi.org/10.12677/hjmce.2023.112010
https://doi.org/10.12677/hjmce.2023.112010
https://www.hanspub.org/

5P &%

Received: Feb. 16”’, 2023; accepted: Mar. 3rd, 2023; published: May 18”’, 2023

Abstract

Astragalus membranaceus is the longest of the tonic herbs and is an important medicine for toni-
fying qi and raising yang, with the efficacy of fixing the surface to stop sweating, preventing water
retention and swelling, and generating fluid to nourish blood. The chemical composition of Astra-
galusmembranaceus is complex, including Astragalus polysaccharides, Astragalus saponins, As-
tragalus flavonoids, amino acids and other components such as trace elements. Astragalus has a
wide range of pharmacological effects, including effects on bone metabolism, antiviral and anti-
tumor. This paper summarizes the chemical composition and pharmacological effects of Astraga-
Ius membranaceus in recent years, and lays the theoretical foundation for further research on As-
tragalus membranaceus.
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1. 3]

TR ERHEYI S T K Astragalus membranaceus (Fisch.) Bge.var.mongholicus (Bge.) Hsiao B 3%
LIS Astragalus membranaceus (Fisch.) Bge TR, FEAMTHNZE G TE . BRIGAIL A&, R
PEGIOR, VAR 4, HAANVSRA . BRI R AR TR ML DR 1] [2]. B NZ T L&A,
IR (MRAEZ) , B EXRIRLEEA H TRT AWRRIE. AMRRRIEAE SO LERHRAE, B 2
ANIE) £ B 5 BT R A LI BEAT IR AR 58 e R GE IR, 38Ry IARHRIE . THVEAE . JRE SOTESS
PRAR B — PR, SRR U R . HR RS b i S D Rt — 2D B3] IR RIS SR
WHTRTREZ ). B REBTRAEBRILER2]. TRARWHKSEHREHEE, 2H
R TG F AN LR sy 256 DURZI B0 70 R I3 B A soma B AU 3 % 70 B AL R
SEZMANETE3]. ARG, T RA KRB RA S B S 2 B AR T AT S ARE, NS R TR
WHR ST RIS .

2. HERLERS
2.1. REZHE

HICZH(APS) & MW AR M =2 —[3]. APS G544, HuTEZ Lt APS M TE. H
WEAE RS ] o WA (0032242 0 e % 2 1) G5 W S 2 A R AE SR T ik APS 4 #4[4]. APS 4> 804 1z,
TRLLIR 515 N R R EEUTERE I APS 7> T804, S5 RE7R APS (70 78 7041 4 1000~4500 kDa.
420~720 kDa. 90~200 kDa. 46~68 kDa. 10~20 kDa /% 6~8 kDa. 41/ APS ¥ SpEFIZSHE 5, HMEIZH AL
TR R EE Bl o RIS T e AR BRI AR 22 5, WIEZE (6] 58 NAEXT SR I B A5 21 3 Tl APS HEAT BB

][l
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A RS A 3 BT IS B0, APS-1 H 2 U0 3 T 08 L BT AF BB 2E e, L2 ity 1.0:24.8:2.5; APS-2 5 APS-3
O BRARE . EILPERERR . WARE . CRIUME . PURLERE AR, A LA . SRR APS
ROBEE B SRR AE 22 e, WX L[ 758 A0 SR B e R B A B HH R 2 b APS BEATZLAM iRl 45
PR APS-1 UL o- UL HE BN 5 APS-2 NI [FI I 40 & - BUREFE AN p- RN . APS [RFE SIS BT
B R L RE, WK A K814 N AE X SR H H 35 1 2 MAPS-5 347 H AL 7M. R ILZREAR b LA 14,
1—4, 6 EBEENE; XSRS APS- I fil APS- T J#H47 AL 0 #r, S5 R IR 2 g 2 b
JE UL 13 SN RIS, DR 14, 16 SRR EINE L 14 FERBTRATHE R ACHE DL 30
HAFE. APS IEAFAE RN LE N, HATrDEE A 7 B . NIRRT 7t W24k [S 15 A
KA T RS TR IR 1) 6 P2 HEI LA ERFIE, 25 REIR 6 i APS MR THRHIER 2 7

2.2, BERHHK
W EHFRMAYAHRRTRESEMK, EMEEE, HEBHFINEYET =B HF LATEY, K
G FER N EE ICAAREE. PSSR R[10]. @k, FREEIINS, WE 1.

Table 1. Saponins of Astragalus membranaceus

F 1. RREHEHS

P B 44 R SCHR 5 B 44 R SCHR
1 Cyclocanthoside A [11] 23 agroastragalosides IV [16]
2 Isoastragaloside IV [11] 24 Astramembranoside B [17]
3 Cyclocanthoside E [11] 25 Isoastragaloside V [17]
4 Astragaloside VI [11] 26 Isoastragaloside VI [17]
5 Astragaloside II [11] 27 Astraverrucin I [18]
6 Astragaloside VI [11] 28 Astragaloside VII [19]
7 Astragaloside IV [11] 29 Soyasaponin I [19]
8 Isoastragaloside I [12] 30 Neoastragaloside I [20]
9 Astragaloside I [12] 31 Cycloastragenol [21]
10 Astragaloside I [12] 32 Agroastragalosides [21]
11 Isoastragaloside I [12] 33 Soyasapogeno I B [21]
12 Brachyoside B [12] 34 Isocyclocanthosides E [22]
13 cycloaraloside A [12] 35 Agroastragaloside V [22]
14 Astragaloside I [13] 36 Mongholicoside A [23]
15 Astragaloside II [13] 37 Mongholicoside B [23]
16 Isoastragaloside I [13] 38 Huanggqiyenins II [24]
17 Isoastragaloside II [13] 39 Huanggiyenins B [24]
18 Astragaloside IV [14] 40 azukisaponin V [25]
19 Astragaloside V [14] 41 azukisaponin V methyl ester [25]
20 Astragaloside IV [14] 42 astragaloside VIII methyl ester [25]
21 Acetytastragaloside [15] 43 robinioside F [26]
22 agroastragalosides III [16] 44 robinioside B [26]

DOI: 10.12677/hjmce.2023.112010 72 2tk


https://doi.org/10.12677/hjmce.2023.112010

5P &%

2.3. REEIR%

PR R O R 2 —, BAESRG R T) . PUE S 2GR I [27] 33 25 1) STk

IR, WA 2.

Table 2. Flavonoids of Astragalus membranaceus

2. REREEIEMS

FFs a4 R SCHR
1 Formononetin [28]
2 calycosin [28]
3 Calycosin-7-O-f-D-glucopyranoside [28]
4 Odoratin-7-O-f-glucopyranoside [28]
5 8,3"-dihydroxy-7,4'-dimethoxyisoflavone [28]
6 7,3"-dihydroxy-8,4-dimethoxyisoflavone [28]
7 Genistin [29]
8 Pratensein-7-O-f-glucoside [29]
9 (6aR,11aR)-9,10-dimethoxypterocarpan-3-O-f4-D-glycoside [29]
10 Pratensein [30]
11 Afrormosin-7-O-f-D-glycoside [30]
12 Calycosin7-0-f-D-glycoside-6"-O-acetate [30]
13 2'-Hydroxy-7,3',4"-trimethoxyisoflavan [30]
14 Formononetin 7-O-f-D-glycoside-6"-O-acetate [30]
15 Afrormosin7-0-f-D-glycoside-6"-O-malonate [30]
16 Calycosin7-0O-f-D-glycoside-6"-O-malonate [30]
17 Formononetin 7-O-f-D-glycoside-6"-O-malonate [30]
18 9,10-Dimethoxypterocarpan-3-O-4-D-glycoside [30]
19 2'-Hydroxy-3',4'-dimethoxyisoflavan-7-O-f-D-glycoside [30]
20 (6aR,11aR)-3-Hydroxy-9,10-dimethoxypterocarpan [30]
21 (3R)-7,2'-Dihydroxy-3’,4-dimethoxyisoflavan [30]
22 Astrapterocarpanglucoside-6"-O-malonate [31]
23 Astraisoflavanglucoside-6"-O-malonate [31]
24 (3R) -isomucronulatol [32]
25 (3R) -7-O-p-glucoside-isomucronulatol [33]
26 Isomucronulatol 7,2'-di-O-glcoside [33]
27 5'-hydroxyisomucronulatol 2',5’-di-O-glcoside [33]
28 7-O-methylisomucronulatol [33]
29 3,9-di-O-methylnissolin [33]
30 Isomucronulatol 7-O-glucoside [33]
31 (3R) -8,2"-di-OH-7,4"-dimethoxyisoflavane [34]
32 (3R)-7,2",3"-trihydroxy-4'-methoxyisoflavan [34]
33 (6aR, 11aR)-3,9-dimethoxy-10-hydroxypterocarpan [35]
34 (6aR,11aR)-3,9,10-tri-methoxypterocarpan [35]
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Continued
35 (3R)-2"-hydroxy-7,3",4'-trimethoxy-isoflavan [35]
36 Daucosterol [36]
37 Afrormosin [36]
38 Formononetin-7-O-f4-D-glucoside [36]
39 (3R)8,2’-dihydroxy-7,4'-dimethoxyisoflavan [36]
40 6-Hydroxy-7-methoxy-3',4"-methylenedioxyisoflavone [37]
41 5',7-di-OH-3"-methoxyisoflavone [38]
42 (3R)-2"-hydroxy-3’,4'-dimethoxyisoflavan-7-O-f-D-glucoside [38]
43 5'-hydroxy-3'-methoxyisoflavone-7-O-4-D-glucoside [38]
44 (3R)-7,2'-Dihydroxy-3',4'-dimethoxyisoflavan [38]
45 5,7,4'-trihydroxyisoflavones [39]
46 4,2'4'-trihydroxychalcone [39]
47 (3R)-8,2"-dyhydroxy-7,4-dimethoxy-isoflavane [39]
48 7,2'-dyhydroxy-3',4'-dimethoxy-isoflavane-3-O-$-D-glucoside [39]
49 6"-O-acetyl-formononetin [40]
50 6"-0-acetyl-(3R)-7,2"-dyhydroxy-3’,4'-dimethoxy-isoflavane-7-O-4-D-glucoside [40]
51 6"-O-acetyl-(6aR,11aR)-3-hydroxy-9,10-dimethoxy-rosealtane-3-O-4-D-glucoside [40]
52 5,7-dyhydroxy-4’-methoxyisoflavones-7-O-f-D-glucoside [40]
53 5,7,4'-trihydroxyl-3’-methoxyisoflavones [40]
54 (-)-methylnissolin 3-O--D-(6'-acetyl)-glucoside [41]
55 (-)-methylnissolin 3-O--D-{6'-[(E)-but-2-enoyl] }-glucoside [41]
56 (-)-methylnissolin 3-O-4-D-glucoside [41]
57 3'-methoxy-5'-hydroxy-isoflavone-7-O-f-D-glucoside [42]
58 4,4'-Dimethyl-6'-hydroxychalcone [43]
59 4-methoxy-4',6'-dihydroxychalcone [43]
60 7,4'-dihydroxydihydroflavone [43]
61 4,4',6'-trihydroxychalcone [43]
62 4'-hydroxydihydroflavone-7-O-f-D-glucoside [43]
63 3,2'-dihydroxy-3',4'-dimethoxyisoflavane-7-O-f-D-glucoside [43]
64 (3R)7,2'-dyhydroxy-5',6'-dimethoxyisoflavane-7-O-£-D-glucoside [44]
65 liquiritigenin [12]
66 pendulone [12]
67 Licoricchalcone [12]
68 Licorice chalcone [12]
69 2'-methoxyisoliquiritigenin [12]
70 4'7-dihydroxyflavone [12]
71 3'.4",7-trihydroxyflavone [12]
72 3',7,8-trihydroxy-4'-methoxyisoflavone [12]
73 Lupenone [15]
74 9,10-dimethoxy-3-hydroxypterocarpa [15]
75 (6aR,11aR)-3,9-dimethoxy-10-hydroxy-pterocarpan [15]
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2.4. HiBpk5

B T LA =3 A, SIS A E MR TTER, AT WU R R-1ICP-OES il & #1613
MR ITER, P KL Py Sy Cav Mg HI&EEGE, XATRES AN TR ZhACH — AR [45]. R
TS B IEIR BRI 14 B, b ERLUMER . REER MR N E, 1T EHAE B J7 200 5
R RS EAA R, b AR BRI & R, OOV, K, miouER
K[46]. UBA, HEREZHSRIEAR. PR, WSS %o [47].

3. HIER
3.1. FERIBEFID

B [A) 70 5 40 B (BMISCs) ) il i A Ff 734 2 4E 35 B AR R GBI 3R, BMISCs B2 & R B 1
PR R A EE R R —, MESISIE AR D-E 3B 238 BMSCs 0] ¢ E 405010 5F
WL BMSCs ()33, MG & BB R AE R FE (48]0 S3A BFFUIE ] 38 & 25 I35 7T $2 iy D-F3LRE S
FMEEZ BMSCs 442 D 3244 J¢ Klotho JEH . B HERA /K, N FGF23 R IEH /K, 1824
BMSCs FZMMER, BEMRFERT A B BURAL 25304910 A 223 RINTE B RS o 0 46 22 5 1 o A
IR IR BT — BT 2, 3516 AL IR Y FoxO3a/Wnt2/f-catenin 38 %%, HHIEALHI05, (EkpE 40
Ji P 18 B 5 A ke 3 25 O SR BRI B AR B R M7 [50]. APS RECCE B s Mo, i 4% & &, %3
P SR BRI B g A A BRI T /ER . HALHI ] R 5 0% BMP-2/Smads 15 5 18 55 A K[51].

3.2. ¥hURIE R GRS

PP IE L T AR AR M B AR RS, BRIl , AAE RS UN[52]. BETLR
IR T PR R A 4 A PR R K BRI e T, BHUE R T R, (et rh AR R GE N PR AR
5, HALH] 5 0] RhoA/ROCK M BEHE AT 5K[53 ] B T ] 9 i I 713 K SRR ZEAAR AR, 9k
DTG [ Caspase-3 [IRIL, PHASHEAMMTE T, I RIEME R IER[54]. F4b, BERE
i 5 R T R AR R M SR D I BE RS, VRYT O MBI [52]. APS AT PRIk ERAE /N BRI R AL A T
FEELA 2R -14 K, J > OV T, B8 /N SO DI BE AT 55]. 3 1 FH X R 2/ 52 S0 0 ) 5L B R
ARG RIER, LS E R 203 EALBE-ImRNA K& EARCE, TR RAER 5 KTH K[56].
JEAR[5T158 NI APS BEFIHI 2 /N AR I TR /8 B p53 3Rk, 400 i 4 L ) i 1

3.3. MRBERGHIER

JI6G JER R BRI 3 ) A WA (0] AR S O e e 28, SRR 5 S s B R T v PRI G T B e % SR A
R 11 ) AR 50, 990 AV T A P 5 ML O, BRI A If CD3 + T 4l i, #2755 CD19 + T 4l Al CD314
+ T M 3E, SEm G f s R AT [58]. A e B8 FHE AT A0 B R+ 4t i 252 Al e — R4k
1A R NG S e 8 S 1 R T W& 7 v I D = B R A R O P s e I e 1P i B2 N A A TS &k
PR /N B S DIRE[59]. S AR I APS B id i i 5 240 i DR 7K1 SR A2 2 B g k) /) Bt i i % J
(R G DI REVK S [60]. APS R T8 W 4 I g O BB ZRY P bty SROIR A S B R 360, RIS AL S e T e
fiir, e KR ThRERIMK A [61]. SLURBI 78 A I B8 A B R BE 8 0 B VA A E % RAW264.7 4HIffLff] NF-«B
G R AR, AU R T RE, AR HIHIR 2 BRI RAW264.7 41 NF-«B 55
T PR R I O B A R R I EERRTR,  akD SORE OB, AR ELR AR i RAW264.7 KT 5 G XL 1)
PWTER[62].
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3.4. fubyE{ER

JEVEH BN T 4 H(T fh 40 M) 7EBUIPIR G b R A B EE A, SEI0UR A SR S E e (2 4 Tth 20 i )
IR IERS, B T CD8 + T 4HMadicE, SRR B 4 e /) SRR I AR K [63 ] B R TE SRR N R
NER AT LA 20 M A% R A 2 A PR B B 1 D1 kK, FEVE AR 4R Bl GO/G1 JIHEN S 31, 40
A1 R 4 L ) B B, [ B BRI T 54l Caspase-3 [IRIE, /D TI T Bel-2 (IEIE, ¥5- S84
WA TS[64]. 2 S256 5 7 35 B R B v 001 PISK/AKt/mTOR 15 538 % SR 1l 44 1 1 57 1 N 3L e 4
M A KI5 S I TI[65]. BhAh, W70 R B3 e Rk B RN 915 S 4% T RS BOE I 7 1 R4
WEERAL, R 755 M 4 1) B MR ) ML B SR A A R AR AL, AT S B W A R A S e
I8 G L EF[66] APS REE T /D 5 e % £ 4% DDA 5% 1) G 6k 02 4 J8 B 1 ig-2 DR T 4 )8 B 1 -9
(R 22 K TSR N &5 B e HCT116 40 fI4Z 28 AR [67] .

3.5. mmEER

FIEE A B3 W ER(CVB3) &G ] & B A A 2 40080 T, W F0 R I S 2 nl 4] CVB3 BEH & i),
Pk CVB3 ik, MR CVB3 X UL AR 0, s 25 Mo UL 28 KRR 0 LA B B A DR 4P 1
[68]. APS Xf NFFURIE & M BE(RSV)E MG HIHIER, vTiHT RSV 51 %)% &AM, % RSV
YL/ ROREPURRRE R, HALH 5308 TLR4/MAPK/NF-«B BB H 5<[69]. H4b, RAMLZ
PP 2279 R I R BG5S RS 35 M 28 (COVID-19) #5281 44 AMETEALS YR 20 MR E B
[70]. B JUBR R I % H B v COVID-19 /EF Bk 1) 8 MEAWIhE 2 M & )E T3, it gy
25 - B - R - R NS AT IR 2 MU ST e BA DU IE R B 71 B A H A B BTEPE( 71

3.6. AN

Nrf2-ARE Fl MAPKs ;&1 AN E Z 15 518 B, Nrf2-ARE 55 8 B 0TS NI LRt
LA A A -1 SR F A [ 72] . SEI0T 70 R B0 R SR B M O LR K R O A
PR, T B NS0 R (B AL Y S AL BE(SOD) Sk R 45 ot BBk & B, el it AR R i Ak 2%
FEYYA R AR, TR R BRC LA L P S8 A B2 %, AL ST Nef2/HO-1 3@ B8 5[ 73]
MAPKSs {5 518 B = Z A5 INK A& p38MAPK 5 5@ B[ 72]. #l R EERR 8/ & N4 TH, mEH
H RIS INK J Nef2 (5 5088, S8R R RE /1 74] 0 356 A EF AT ARG [ i P i S5 - 1) A i
I Beas-2B 475 12K T, $2 5 SOD /KF, #iif] INK A p38MAPK {5 5 il i, il A NS N[ 75]

3.7. HitkfER

IR HABZG BN, R T IE. R IESE . FTET 4R 002 40 M0 A1 3 5 B i 15 A PR I 4
R, R EEEAE-1 (MMP-1) LA E )R & A BEH-1 (TIMP-1)5 400 /M3 5T 1 B OS,  3REm]
i AT AR 4EL R R ) MMP-1 8% R TIMP-1 235 7KF, S 40 AhJk BT Ak, AT FH K BRF£F
YEAL IR R FE[76] 0 31 BB PRI B 90 K BRI R /N ER AT — & OR3P A, LA P 2 e 1o B W K B
IR PAY i A 385 s 2 Y7 K 7 S 77 B B T BARAER TR P P /IR 98 K B 2 B8098 11 J% PR 75 3K 7 2R AT N
J3E 38006 I T T 2B AR X R, SR i K U B B e AR OGAR, AT 5 B 4 03[ 781 A sk 6
TIF T I B B R A ) i S5 3 O AL X RBS50T A IL A OB, 0 W P AL X BB A2 [ 791 o

4. RGEERE
wWElENE AT A2 —, SHEFEFERNTFRS, HREZE., REEH. "X EMETERS
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J8 7Y JLAERBEE AL AR 7 B PRI G 550 S (il 3 M S5 07 TR FE BRI T J B 45 i B3R
IR, BEFEN DN SREC 2 HE . 3 B R B DI D55 5 ey (XA 2 3 A Bt JR TR N U 9, T X
TR S ERARAI R REE LM B b, HIL SR NS e B0 2 25 i b & b, A
UL RT BLAE B BRI FE 2 At N KO 3 B P AL AR O TR W FE 018 AN TR 8T AL 50,
WA RITT AR L. BT I SNt A, SR MGEE M) 52 %0E, wbiad
JREFA . HUMIE . PLRPUR LB . BAR H AT ST SO 3B i 25 B4 F R LML 7 i 1 K
WAL SEIRT T, (BAFAEA AL, QBB i AU AR NI TR B 0 246 26 B 220t 0 R B B XK
TEIT TR SRR B 8 RETR I H R B S RS RIE EAL S 70], (B IR LS VEAL S 2 1 A OB R R A
M B — bRk, M AAERWGMME, BRI RS, A5 i EX AT IR K 252
2t Te, et it — 2 IR AR .

EHEWH
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