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[ Abstract] Huangqi ( Astragali Radix) is the dry root of Mongol Milkvetch ( Astragalus membranaceus
(Fisch. ) Bge. var. mongholicus (Bge. ) Hsiao) and Membranous Milkvetch (Asiragalus membranaceus ( Fisch. )
Bge. ), which is a major medicinal material in Gansu Province. It mainly contains Astragali Radix polysaccharides,
flavonoids, saponins, alkaloids, amino acids, trace elements, organic acids and other chemical components. The
pharmacological effects of Huangqi mainly focus on improving immunity, anti-oxidation, anti-tumor, protecting
cardiovascular, promoting body metabolism, lowering blood sugar, diuresis and decreasing swelling. Based on literature
retrieval , the distribution of resources, chemical components and pharmacological effects of Astragalus are reviewed
and summarized. The quality markers ( Q-Marker) of Astragali Radix are predicted based on traditional medicinal
properties, efficacy, chemical components and different compatibility. The chemical components of Astragali Radix
polysaccharide, ononin, calycosin, formononetin, astragaloside [ , astragaloside Il , and astragaloside IV were
predicted by the analysis, providing a scientific basis for the quality control of Astragali Radix.
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R1 HKPHEEELSY

75 (A BN Q- SCHk
1 5 B 252 (isorhamnetin) R, =R, =OH, R; =H, R, =0CH; [2]
2 111 2% iy ( kaempferol ) R, =R, =R, =H, R; =0OH [2,11]
3 S (isoquercitrin) R, =OH +Glu, R, =R, =OH, R, =H [7.10]
4 REZEE-3-0-F K I 1T (isorhamnetin-3-O-neohespeidoside ) R, = OH + neohesperidoside, R, = OH, [7]

R, =H, R, = OCH,

5 4 728 (hyperoside ) R, =OH +Glu, R, =R, =0H, R, =H [7,10]
6 111 2% & (kaempferide ) R, =0H, R, =R, =H, R; =0CH, [8]
7 A5 1 (baicalin) R, =OH +GluA, R, =R; =OH, R, =H [8]
8 Mt Kz 2 ( quercetin) R, =R, =R, =H, R, =OH [9,11]
9 AW 4 2% (formononetin ) R, =0OH, R, =R; =H [9,10]
10 TR 46T (ononin) R, =OH +Glu, R, =Ry =H [10,11]
11 L& (calycosin) R, =R, =0H, R, =H [7]
12 BB 5 219 4 45 B 1T (calycosin-7-glucoside) R, =OH +Glu,R, =H, R; =0H [7,10]
13 67-0-Z Bk T & 5+ 5 1 4 % B 11 ( calycosin-7-0-glucose-6"-0-acetate ) R, =OH +Glu + Ace, R, =H, R, = OH (7]
14 6"-0- 2. Bt 375 Wi 46 H (formononetin-7-0-glucose-6"-0-acetate ) R, =OH + Glu + Ace, R, =H, R; =H [8]
15 7-¥3-6,4"- 7 H1 48 3 5 #5 (7-hydroxy-6 ,4 ' -dimethoxyisoflavone ) R, =0H, R, =0CH;, Ry =H [8,11]
16 LLZE4h % 7-0-D- &M 1T (pratensein-7-0-glucose ) R, =OH +Glu, R, =OH, R, = OCH, [11]
17 5,7,4-= 33 -F A5 (5,7, 4 -trihydroxy-3’-methoxyisoflavone ) R, =OH, R, = OCH,, R, = OH (1]
18 YL Bl A (genistin) R, =OH + Glu, R, =H, R; =0H [10]
19 dihydroxy-trimethoxy , DHIF R, =OH, R, = OCH, 17
20 dihydroxy-dimethoxy, DHIF-Hex R, =OH + Hex, R, = H [11]
21 dihydroxy-trimethoxy , DHIF-Pen R, = OH + Pen, R, = OCH, [11]
22 72-T 3 AT R R R (7,2 -dihydroxy-3” 4 -dimethoxyisoflavan) R, =H, R, =OH, R; = OCH, [8]
23 7,20-TRIE3 AT B H R A A BEFE (7,2 -dihydroxy-37,4 -dimethox- R, =H, R, = OH + Glu, R; = OCH, (8]
yisoflavan-glucoside )
24 8,22 A7 47— W & FL R W b (8,2 -dihydroxy-7 ,4’-dimethoxyisoflavan ) R, =OH, R, =0CH;, Ry =H [11]
25 3-F8 39,10~ F 4 3k 28 48 52 (3-hydroxy-9 ,10-dimethoxypterocarpan ) R, =0OH, R, =0CH, [8]
26 9,10-= W 4 LSRR -3-0- A & BT (9, 10-dimethoxypterocarpan-3-O-glucopy- R, = OH + Glu, R, = OCH, [9]
ranoside )
27 10-3 33,9~ H 4 Fk 22 48 ¢ (10-hydroxy-3 ,9-dimethoxypterocarpan ) R, =0CH,;, R, =OH [9]
Glu %8 s GluA S 4 A B S R 5 Ace I ; Hex S IE CL At s Pen i 2% —HI R & — B R
2.2 BEX SRR (0,38 55 X T0% £ 1 41 MR 52 7l B AT 43

B RM R R EE R, B 20 A
70 FEAR LAk S I DA v B R 24 F A W b 4 B i 40
RTETRAEGY EERTAEGYE T =Hi8
TR, A4 DU R =l Ao A B = gy,
A # R B (astragaloside ) | S5 8% (€ 2 (isoastra-
galoside) | Z Bk #% € 52 4F (acetylastragaloside ) | ¥ #%
T (cyclosieversioside ) | gagroastragaloside 1K & H
A,

% Fr AR A R AL B R S L K 2
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CigeRa R SRl RN A XY/ PO e = s ik /R /BT B
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SRR [T Lee ST A HE EEAR S 43
5 B A FT B B (€ (agroastragaloside) I M1 1l | 7
WEHI (1soastraga1051de ) Fn¥E 4 IV (astraga-
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P & 4 Fr WA 3Lk
28 astragaloside [ R, =3",4"-0-Ac,Xyl, R, =0-Xyl, Ry =H, R, =H [9,13]
29 astragaloside [l R, =H, R, =0-Gle, R; =H, R, =Glc [13]
30 astragaloside [l R, =2',3",4"-0-Ac,Xyl, R, =0-Xyl, R; =H, R, =H [13]
31 astragaloside [V R, =2',3"-0-A¢,Xyl, R, =0-Xyl, R; =H, R, =H [13]
32 isoastragaloside | R, =Xyl, R, =0-Rha, R; =H, R, =H [10]
33 isoastragaloside [I R, =2'-0-AcXyl, R, =0-Rha, R; =H, R, =H [10,15]
34 isoastragaloside [V R, = Ara-(1-52)-Xyl, R, =OH, Ry =H, R, =H [14]
35 isoastragaloside V R, = Ara-(152)-Xyl, R, =0-Xyl, Ry, =H, R, =H [14]
36 isoastragaloside VI R, =2',3'-0-A¢,Xyl, R, =OH, R; =H, R, =H [14]
37 isoastragaloside VI R, =H, R, =0H, R; =H, R, =H [15]
38 acetylastragaloside [ R, =3',4'-0-Ac¢,Xyl, R, =0-Gle, R; =H, R, =H [7]
39 astraverrucin [ R, =Rha-(1—2)-Gle, R, =OH, R; =H, R, =H (7]
40 brachyoside B R, =Xyl, R, =0-Gle, R; =Ac, R, =H [7]
41 cycloastragenol R, =Rha-(1-2)-(6'-0-AcXyl), R, =OH, R; =H, R, =H [9]
4 mongholicoside A R, =OH, R, =Xyl, R, =-OH, R, =H (117
43 mongholicoside B R, =0OH, R, =Gle, R; =0, R, =0H [11]
44 agroastragaloside R, =H, R, =2'-0-AcXyl, Ry =0-Glc, R, =0H [15]
45 agroastragalosidel R, =H, R, =2",3"-0-Ac¢,Xyl, R; =0-Gle, R, =0OH [15]
46 huangqiyenin 11 R, =H, R, =H, R; =0, R, =0H [15]
47 isocyclocanthoside E R, =Xyl, R, =Gle [13]
48 astragaloside VI R, = Rha-(1-52)-Xyl-(1—52)-Gle [13]
49 soyasaponin | R, =Rha-(1-52)-Gal-(1—-2)-Glc [16]
50 huangqiyenin E R, =Ac, R, =B-Ac, R; =B-OH, R, =Glc [16]
51 huangqivenin F R, =Ac, R, =H, R; =8-OH, R, =Glc [16]
52 huanggiyenin G R, =Ac, R, =0, R, =B-OH, R, =Glc [16]
53 huangqiyenin H R, =Ac, R, =0, Ry =0, R, =Gle¢ [16]
54 huanggiyenin 1 R =Gle [16]

Ac O Z WAk, Xyl AKE, Gle 9 A % H , Gal 21 L, Rha Sy U, Arva Sy BT 441 B
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2.3 ZHEX

i S £ B# (astragalus polysaccharides, APS) =%
1,5 B B ((dextran) F1Z% £ ## ( heteropolysaccha-
ride ) , G A A SROBE 33 Ry ARV PR SR BE AN (AG-1) 01
KA PER RBE (AG2) , 200l a(1—4) (1-6)
HIRBEF o (14 ) HRME . A2 205 322 0y K 1 R
PEARZHE (AH-1) , b A 2 08 | B2 B 43 47 1 A 2
FUBELL A, [R5 A /0 B WERE IR , /D B2 22 BE A th 7
PR BT R AR

X T % A 3 4 B A AL 52 o 615 5] APS-
1A APS-2, iz F v R B ok 08 i B 1 i 20 4h
5 R R IR R 73 B FL2H 45 48, 75 ) APS-1
T By 2 FUWE AR 4 2H R APS-2 B LR
b L R A 0 2 R, Jiang 2510 A B B K R o
PEHCH] 4 Fh ik (205 APS-1 ~ APS-4 il i K [R] A 43
R CRETUE S BN [ 4 7 APS 15 1 APS-
12 ph 2l 2 W 4L, APS-2 2 by 208 B A1 8 2 A
APS-3 J& iy FRLZE 0 A9 0 BT R A R R FLBEIR &
AL, APS-4 2 Hy BT i AFORE R 2 FLOBE P A .
Kiyohara 45 *" 7£ 5% 1 # 1 1 43 85 15 3 7 4 G 8 1
PER Z 0, S PETE 1 5 2 A A A OC, IF 98 R W B-
D-1,3 2L RME B-D-1,6 - FL 5 T 0 4 % fit g
R AR 22 M Y A B TR 1P

2.4 =ERME

B E A R IR, UF 58 Rk B 5 B o
A 25 b AL R AW G R &R AR R R
Be AR y- BT BR%E" . K3 NP AR
&Y 2R

x3 WEPHEERELEY
Fs (R EA S SCHR

55 AR/ R (glutamic acid) [9]

56 H % 24 8 ( DL-methionine) [9]

57 S5 5 % (1-isoleucine ) [9]

58 22 %3 i ( B-hydroxyalanine ) [9]

59 H R (valine) [9]

60 [ifi % 2 ( proline) [9]

61 I % ( L-threonine ) [9]

62 % (alanine) [16]

63 {0, % fiZ (tryptophan) [16]

64 KA B ( L-asparagine ) [16]

65 1% & B2 (arginine) [16]

2.5 HhL=EmM5

B LR A& Mo, B Pl A R AR W
Herk 3 A IR W AR G A e
K3 S rh A AL S W R 24, 3 4 D B G
Al 5 1 2 FK o

NH,"
O o) [0}
HO 0O
WOH d f KJ* > /
N
HO HO HO H
66 67 68 69
o]
N, H H o__0O
N
NN O« _N__O HN N
I P Y X N> F
NZN HN.__~ HN7SNTN
71 72 73 74
o]
o)
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ho' N\
78
o]
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R4 HKPRHAMELSY

75 (R EA S SCHik
66 WAk R ( caffeic acid ) [16]
67  4-FILHH R (p-hydroxybenzoic acid) [21]
68 7 B iR (vanillic acid) [9]
69 /MU 5 ( hypaphorine ) [9]
70 4 1 2% B2 (riboflavin) [9]
71 Ji 1214 (adenine ) [22]
72 FRUEE (uracil) [9]
73 19 I 1% ( guanine) [22]
74 6-FI 37 T % (6-methylcoumarin) [16]
75 35 S8 (lupeol) [11]
76 ¢ M 2 (linoleic acid) [11]
77 K # % (emodin) [11]

78 5-¥% F 3 2 -1k iR AR /iR (5 -hydroxymethyl-2-furan- [9]
carboxylic acid)

79 5 - 480 0 IR -2 - FF 7% [ 5- ( methoxymethyl) furan-  [21]
2-carbaldehyde ]

80 2 15§ B ( sitosterol ) [22]
81 3-[2-(2-hydroxy-acetyl ) -pyrrol-1-yl ] -dihydro-fu- [22]
ran-2-one
3 HEER

3.1 REREINEE

RS20 U, B AT LA m AL RE S vk e
Yt AL R R A e A KRR . BEgE
RBLBR T 0 2 W8 A5 G 08 1 A 22 81, B
F4) B R R P PR AT U Y S I T RL
3.1.1 Rkt EEZHHE T B e
JRLFR T 4k UL 40 D A 484 58 0 Ak L %2 R K AN A 3
AL FEVE T (Te) Z0M 5 2E 2 Fh S e I 145 52
M LR B S P B 2 R B ) O i
20 JH 184 5 AR LA AR S P A

W FAT 45 > S 3 3h W 92 06 I BB 2R S
P Ak Sublancin /g% e 5L FE VD T B /) B Y B 92 34
TIREMSE R, B B R 2 M T LAt 3 I 52
Ja /N UL 3 P A A % -10 (interleukin-10, IL-10) |
i SR 58 - ( tumor necrosis factor-o, TNF-ou ) I
B0 4% 41 it %4 4% 25 A -1 ( monocyte chemoattractant pro-
tein-1, MCP-1) & 4, I il 2 412 =y /) Bl L 200 JHd vho Jff Bl
PET 4L (CD, ) B0 sk T 40 (CDy ) , i
P W P 2 X R v T R/ B SR 4 O B DR
PEHT o BB 252 2 120 445 32 A 5 3 B 697 19
B R B 2 MR YT, WAL TS AR
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JEFRARAE AL, 25 A B R 20 0 B S AT AR
FC, L7 S 2 BR A H A (immunoglobulin A, TgA) F1 4
FEBRTE 4 G (immunoglobulin G, IgG ) 7K | 3% 20 g
SEHE CD, ZKSF | 40 Mk T 40 i ) 48 X5 (8 38 T B
(P<0.05) , &Mt g 2 0 n] DAek 35 1 0 A EOIR S

WF 5T A B &5 B BT ) IV R 1T S AR /) R
VAT L 00 ) 3 9, 9 P S R R T 8 R /N B
S RE A AR
3.1.2 ARfpSmpEAE BT LUK SR AR R S
£, FEERIAE 3 > TJ7 T - 52 i A W 20 Y A BE
J1 3 E B SR G A 41 B ( natural killer cell, NK) 1) {%
P 50 A SR A0

B 3 ok Y DR A W 200 0T L A ) A R D 4R
LR S e T o BT ST B BT R A T LA A2 40
P 00 L 20 B, 35 4R R B AN R Y R M IR T
(acid phosphatase , ACP) %f ¥4 . B 1 7% ig i ( alkaline
phosphatase , AKP) 7if P, #% /> i % 3 1 1i) 44 4b
B SR /0N B S W 200 I A ) o B2 B S R, R
SN iRy ) | S G L e OSSP I N T
(P<0.01), & 247 ¥ & 1E 400 wg- mL ™" i) E g
20 AR A A T BR, 2 B R R AT LMY 5 A
9 % 8 A5 T . Bamodu %51 3 1of 4 /1N 41 i i 5
(NSCLC) /)N BRUBE RS, T 30 BT B8 20 Ml 14 o il 88 A8 & 40
J2E I 28 B ML A U T W 2 ek AR 2 AR 2R 4
Ty Re G, R MR 2 T 48 /v 5 09 509 S 9% SO

BEC A F NK A0 00 38 5 43 Ak R0 o 48
HLAR s SR . 46 22 7 2450 % B4 /N BUTE B 3 1
FH AT LR v AL RN A0 ) i NKC 20 i 50, R i NK
AR TR 1 G2D Z AR R IA, B A A S e R
it

B P AT 5 S R SOIR 20 D A YT AN a3 A A RS
BEZ TR -a(interferon-o , TFN-o) , FE TS T 20
Hu s AL SR Th B . Bong S BT & B P Y
B TC F AN S AT i A% SOER 48 2 B 2 2
ffi# G R (CD11e) MH LU 2 M A K (MHC 1T) Y
Fik,HIL-6 FTL-12 573 st 2 25 T, fe o 1 4
GEMRA P AL o3 U AR T RE I RE
3.2 HmELER

S A AT 5 N B OIS R N T P R
R B R Al R S 1 S AR D O 58 4 g
T AET. . HEZHRA PR, AR K2
BEHT A AL T T HLH 5T © 22 A — 5 LR, A Y
HL#IAA NRF1,NRF2/ARE, P13K/Akt/eNOS, NF-kb,

415 Cyj
PEFMARG 2023 FHE32 554 H ‘



Chinese Journal of New Drugs 2023,32(4)

AMPK/PKC i ™o HSAEAE " S IROR ] 7 3 1Y
B ZHE BF ST O1 LB [) 77 M B B 22 8 1) Bt A1k
TGP 38 AR AT S A 52 96 IE 52 B B 22 AT LAY BR
I, 1= 3 2= i 2 W (1, 1-diphenyl-2-picryl-
hydrazyl, DPPH ) | % ] & 7 FI R B B B, Ma
A g L2 i R 2 AL T AT LG A 4 4
(reactive oxygen species, ROS) 1 2 il FK & /1N B AT
JIE v 5 R S A I Tk A A D T B A 4R Tl L DA TG D
/N BUE T RE R B A A SO B4 o 53 M I A BESE
KRB W T, B SR A — i 1B I
e g™,
3.3 R M E

B B PR il i A 1 DAY 2 2 v
PR 40 B R BT, B R R 2 IE R LA T Y
SRR AR A RO S A ) T R R - D g
ARG B R, RS B g
B S N R B B R RO LT 4E ALY 52
Mel , & 30 P O R 24 2 R G0 E T O 4R 4R
(the heart mass index, HMI) Fl1 25 0> 5 i 5 36 %5 (left
ventricular mass index , LVMI) & indj K+ ( Smad7)
TR RN T ALK R B o ik (P T CP) AT A
I B AZ MR AR B ARt IR ( 1 CTP) 55 5 R 47 R Bl
WUEF4EAk . BRI Z A, B B w] L3 g 490 1 O
WL Y 45 47 4H 21 4 K A F ( connective tissue growth
factor, CTGF ) i J& 3% 3k ok 410 1 K B AY O JIL 27 4
A7 R AR T AR A R A IR [ R
2 ] K F T e B 2 I K
10 3 ol 1 3 R S i B K O R EE AR 5
APXE 0 WU G, B S v R AT DA 2o e 2D 5
A B AH 26 1 3E g 15 7N 4 F #4E RNA (miR-NA378)
Rk ™ it L WL AR VY 55 150 7 38, 40 4 L 4
PR T B O I T R B AR R B
3.4 HiMEIER

BRC ] i 22 TE P MOR B 2 R A AL
S5 H9 0 R A S TR R BE (3 T A . AR A
BT Al R U B R A R SR e S
SEIHE T 1 (signal transducerand activator of tran-
scription 1,STAT1) B R4k, 5 S H m H 22 4 24 M1
R HE Ak, BRI R Bl Rt K . B R R AT
TN 5 88 40 P 00 ) 40 455 e G2/M0 BT, AT 37
AT BT R I SRR S AL
P98 24 M R T A SPL R A A e B AR 2% 4
B PR 1 ( Wit/ B-catenin) fif 53 i ' 5F 2 9

Cyj‘ 416
PEFBZY

5 2023 2532 55 4 81

2 U5 g A T BT A R I A DA X4 Lewis 17 U
/NER B BT VR T, K B v R S v A AT L) 5 TL-6/
STAT3 3 i 1 il e o
3.5 {REHMAEREER

B FEHREAE 0 3R I 2 — B X LR A (2 i AR
YT AK, v B AL LA T 48 N ) SRR IR I 1 (cAMP) |
IR 1Y (cGMP) {2 86 (1A SE BT 7 o AT/ FR
AT ST S B T o W T LA 4 A 0 41 41
miR-16 1) 235 , 3 1 5% 0 HLIR IR 3 . Huang %7 %
PR Ao B R T AL 2R B ( AMPKal /2)
B 1 B 2 OB 5% G5 R -3 (GLUT-3) By Rk,
A 34 2 W A B2 A R ol S i Bk I G 2H 2 RE
=AU .
3.6 {RAEFER

TR Y B RS TP R B R R R B 2R Y
A IFB 5 P4 0 VR L, SR AT 58 X5 L 22 A £8 47 B )
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