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Abstract: The effective treatment of malignant tumor has always been a dilemma faced by modern medicine. The research of traditional
Chinese medicine (TCM) has accumulated rich experience in the treatment of malignant tumors, and the antitumor mechanisms of
different TCM are not the same. Chinese medicine believes that tumor is “evil”. The main idea of TCM for antitumor is “tonifying ¢i
and strengthening the body resistance”. Huangqi (4stragali Radix), a TCM, is known as “the most important medicine for tonifying
qi”. It is a commonly used Chinese traditional medicinal material in tumor prescriptions. Clinical experience has proved that Astragali
Radix has strong antitumor effect, of which antitumor effective components mainly include polysaccharides, flavonoids and saponins.
In addition, the combined application of astragalus and chemotherapy drugs can increase the efficacy, reduce the toxicity, increase the
sensitivity and reverse the multidrug resistance. Astragali Radix plays an antitumor role by regulating immune function, affecting cell
cycle, promoting apoptosis and neovascularization, inhibiting inflammation response and reversing multi-drug resistance. Astragali
Radix polysaccharide, formononetin, calycosin, astragaloside IV and other major components have great research and development
value. This paper summarizes the relevant research results of Astragali Radix in antitumor in recent years, including the antitumor

effect and molecular mechanism of the active components in Astragali Radix, which provides a basis for promoting the development
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and utilization of Astragali Radix resources and their active components, and provides a reference for the research and development of

new antitumor drugs.

Key words: Astragali Radix; antitumor; molecular mechanism; Astragali Radix polysaccharides; formononetin; calycosin;

astragaloside
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Table 1 Antitumor effect and mechanism of Astragali Radix polysaccharides

JihyRg 4/ Bh A A HL SCik
ez H441. H1299 40fi/dE/ N AR 3o E AR ML #)db BESORATI I TIRE AR T AR S0Pt 8
N R ST R ALY FE N N IL-6 F1 IL-10 ik
A549. NCI-H358 41/iy i NF-«B {5 588 AR A p65+ ps0- i E#AZ D1 F1 Bel-xL (9% 13
Jiti i fil i deg T AT A B Ak AS49/) R TGF-B1 A1 1L-17 7K 24
F 20 PR A TR R R
4 e SW620 4 i S YN LA T, 0 4T B 12
AL 4T1 41 BELHr & ) 1, R s, ek 1 14
N7 TR SR e A R A Y %Ik TGF-p1 A1 IL-17 /K 16
o S HeLa 4l PN, AR IL-10 0 TGF-p 7KF 17
AW EE A beclinl, {3 LC31EL AN LC3, FIHEWRICE 27
M p62, H45E HeLa 200 H Wi iE 1
e 3 22 U IRAF VI B AR JE 37 FEWT SDF-1 8t H 32 ki@ ik CXCR4/CXCL12 A& AN Treg A 18
et 4 SR A bui 4
b S180 far & /I8 B ST IR A O B A, (R PR A 15 P ER SR AR 20
B GC 41y iR R A 3L ) SEMA3FE. P21WAFL/CIP1. FBXW7 HI#ik 25
AGS 4 IR AL B 1 BT B A MMP-9 IR, 5S40 E 28

R4k 4e il HL-60/A 21 i

i) 22 24Tt 24 26 11 MRP [R5 1AM RS 26

Bel-xL-B k24w xL  SEMA3F-EMRE [ 3F btk  CIP1-FAMIE A BAEAE A 1 WAFL-3E R 53 B RF 1| FBXW7-H41
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Bcl-xL-B cell lymphoma-xL SEMA3F-semaphorin 3F CIP1-cyclin-dependent kinase interacting protein 1 WAF1- Wide-type 53-activated factor 1
FBXW?7-recombinant F-Box and WD repeat domain containing protein 7 MMP-9-matrix metallopeptidase-9
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CYPIAI-AIE A3 PA501A1  PTOSOK-EERIL 7086 il POORSK-MER1L 9ORS A

HDACs-histone deacetylases ROS & JNK-reactive oxygen species & c-Jun N-teminal kinase HIF-1a-hypoxia-inducible factor-la.  VEGF-vascular
endothelial growth factor PI3K-phosphatidylinositol 3-kinase ~Akt-protein kinase B STAT-signal transducer and activator of transcription ERK1/2-
extracellular signal-regulated kinase1/2 MAPK-mitogen activated protein kinases JAK-Janus kinase ~p-ERK-p-extracellular regulated protein kinases
CDK4-cyclin-dependent-kinases 4  p-GS3Kf-phosphorylated glucose synthesis kinase 3f antibody CYP1Al-cytochrome P4501A1 P70S6K-
phosphorylated 70S6 kinase P90RSK-phosphorylated 90RS kinase

Bl 1 RIS MR RE K 5 FALH

Fig. 1 Tumor types and molecular mechanism inhibited by formononetin
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T BRI 2V AN RS, TP AL 3R 20 AR A
WA REF, JF HOAE A B IR ZHAH B iR
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Fig. 2 Tumor types and molecular mechanism inhibited by calycosin

type 53-activated factor 1, Wafl) /& & A KPR
A HAE 82 1 (cyclin-dependent kinase interacting
protein 1, Cipl) EEEIEIEAM R =, DAL S
Caspase MM T-IA 24 MIA PaCa-2 4134 5E
R, T B R ] F2 Ras RN EH
(Ras effector protein, Raf) /22 7y 4k & F (mitogen-
activated protein, MEK) /4 g 4b i 15 & H ¥
(extracellular signal- regulated kinase, ERK) M #[¥]
WS IR R IR BT M2 R A OC B R4 )
WAk, 3 e 1T 2 A5 G L 6 (1 3 e 4 P e 7% R A2 28
IV RE, X AXUEE A 5 B 7 3R _E I TGF-B1 1)
TR, BUNTEFRMRS 1R i 2 b TGF-B1 wJ LA
1’E?jﬂ¢ﬁffﬂﬁ?ﬂl%$ﬂﬂq‘ﬁ)ﬂ T RIEENEH

B8 e R A T R S O T TR A O R R ) 3R
%, RIEISHIANALIG ) AR T IR R RE 1
YEH . Tan W@ N & PIRREA KB SRie it 7t
R IEES S 3l v] LI i Caspase-3 FlHR & H
53 (tumor Protein p53, TP53) HIFRIA, TNIH X &8
JAT-HIH|E [ (X-linked inhibtor of apoptosis protein,

XIAP) [ 3 3 W T 400 1) B PR 980 1) R e R 7
Caspase-3 &L MMM T RN, — B2 20|
TG, FRAR IR IR, TPS3 &5
TYIA K. 775 DNA FasE MRG0 (9 ke <
WATFE, 110 XIAP FIZRIA RG22 Pl s
MR 2 —, BB S 5 R T DL d i 2 AN
SR HH DGR 1 RIS HIH 1 RLRE (P 3 B AN FS
13 BEREEHEARS

BEEE AR IVI64T) B R IR 11T A2 3 R 2 4
PR A H O UE S TR A R o) . B BT R
Bor REETUMIRAE H A B4 S S T s
WL JE B 3% MDR Rl s 2%,

TEVRAE AN M W], WL fnikik MDR J7TH
Zheng Z5EUSIEFE TR EE R IV S m AL A2
B AR T A FHRCR A 2 L, SEaG 4 Rk
B R H A IV Al LAE S MCF-7 A1 MDA-MB-231
Y1 LA A rRg FLAR - 40 &2 MCF-10A %4842
B R, A R T B A T AIBE AR Go/M 41 3
TER 358, [FB SR HFF TV n DOst n )N 5 8
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-1 (caveolin-1, CAV-1) fili & P9 j7 B — S AL &A1
(recombinant endothelial NOS, eNOS) /NO/iZ4F
THEEMIES 1 (ONOO ) 4%, T EUMs 4 i & Ak ™
HEA T, RIS HE W] DASE e 4 0 S8 A2 B 1)
U o Go/M A 20 Jf RS — AN DGR R I O A, 1%
B S ) B S 7 R 40 B, DNA AT BESZ ek
BEN T —ANE, 10 CAV-1 2 —Fh SO 5% (1) e
A, CUESEH ST 2% DS, I,
TR IV ] DUd I FH 7 248 A R A A 8 3R i 241
FIF0 bR AR T, CAV-1 AT DME A B HAF IV
AHRPUMIE RIS E RS 2 — . FRRISEEN
BT 7 BB IV /)N B vk E 4 L P 109 M
A0k L1210/DDP FI1EFRBCRAN 73 7B, 200
O e ae A5 RAE LG R IV AU S
R IR, i 8.83% Tt & 16.74%, HiGME
UK BN, e n] DA RAE S BAA Go/M
1, WU 7t 45 SR S 3 ) F A TV 238 P35 p62-
W R 2L 2 AHOG A F 2 (NF-E2-related factor
2, Nrf2) J#EBRAHFIER], (KT L1210/DDP 4HJf
()58 E AR, AT 4 v HORH IR PR AU o
B S5 ONE I B S 2H A HORIE S T B B T LA
I IA4E Wit A1 MAPK {5 518 14100 4% [ 55 K i 24
FEFTRIZETTI, BB I CHIESER]
DA SO T S B S 4] S e bk % 175 5 Ik 4

Mo A% AL, mEl Wk B 2,3- XN 4 B§ ( recombinant
indoleamine-2,3-dioxygenase, IDO) i#5 F 113E /N g
e S i 52 P A S R F T IV Wi, R IV
Al LB ] IDO ATHIH] Tregs M AL i
P, e EEtE T s, AT T
WRELGHMITIRE,  SENA RN AR A 1 G2 ik TR 501,
BIF R IR S VB v H 0 B AT 3G 9 S 3 S 2 40
T 40 B 3G A R A2 I D e, FLag A%l i ) S g
BREE A FEFE 3% 1 4 (immunoglobulin like transcript,
ILT4) -PI3K/Akt-B7-H3 @K 1k, [F]N 3 i H
HAr s S M1 8 B R 20 B A A S Bh e
25 DT A ) Sy 4 B IS B 52, FRSE I ST | Hoo
IR /N R R FH DOVPIN B R 2 11 6 bk L2 4t
Th1 20 BAH O R 1 3% s 7K1 LA ORE Th AT Tregs
UM IGTE ), SEEG S5 R R 2 11 AT LA
2k Th1 20 B AR, B0s A% e s IR 1, B9 ot
i 988 FR) B g8 S R, AT A ASE 28 /)N B A4 A S oo
YRR 3G SE . Chen ZFPURFFTUESE, BB 1T A]
DA 38 3o 0 B 2R 4 e 2 T T SR R 407 4 i R A1 ) &5
Y38 P A Je o B SR SIS I A S A [ i A
PUHERE, BRARAG R NE, HIIsLES A
TR ot B R R R I R S, SR v
I7 R AR R
BRI R PR AL LR 2.

®2 BREEHEMS HAMEIERRIE

Table 2 Antitumor effect and mechanism of saponins in Astragali Radix

D% Jiyg 41/ Eh 9 ML SCHik
T WRE4HHe L1210/DDP 41 Nrf2 i 46
A 17
B  RAW264.7 41 %5 M1 B EREAR AR AL 52

i A549 F1H1299 40l JEid AMPK 155 @B EVEAIAT M2 AL, MM/ rd 47
K. RZ. A AR

ez C57BL/6 /IS BBl T Treg A1 L i 40 M 35 14 T bk B2 40 By 1t 50
i

i A549 4y

TR ILT4 FIERIE, 04 PI3K/AKt i@, 520 B7-H3 FERFRIE, M 51

#1] ILT4-PI3K/Akt-B7-H3 i@ i%, 5400 %% wkik

AN
231 4Hff
A

MCF-7 f1 MDA-MB- @i #Ifl] CAV-1 R1E, BEJ5 IS eNOS/NO/ONOO-i&1%, 1%k MDR 48

SRR 2535, B Dik-1 (dickkopf-1). #4732 44 . NF-xB. BAMBI f{] 49

RiIE, T GPC-4. /i =EMAERE H 5. VEGFR3 KiX, Wi MDR

WEETFT R Hao 17 98 JI83 /) B,
WERF I £ CT26 fiRi /Ml

B A L FRIBUR CD45, 5 Thl 4R, HERHTMRE RS RM 53
I NK 40 ) G B2 AT 4 i3 NKG2D. Fas fll y TR IR IE 54

BAMB- & TEA& KA H 1 O30S R MG e M BT GPC-4-BEIRMEVLEE 8 1 SR -4 VEGFR3-IUVE N i A K BB 7 324k 3 NKG2D-NK 1)
A2 AR Fas-TNF SZAAMIERL T 6 AMPK-BRIFERIE LR (I8 B7-H3- 28 15 & AL

BAMBI-bone morphogenetic protein and activin membrane-bound inhibitor GPC-4-recombinant mouse glypican-4 VEGFR3-vascular endothelial

growth factor receptor 3 NKG2D-natural killer group 2 member D Fas-TNF receptor superfamily member 6 AMPK-adenosine monophosphate

activated protein kinase B7-H3-B7 homolog 3
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2 BERSHMAYMEESERRME
21 BEREESWTAERMME

% T 55 3% AR B v BUH G U ar S AT 2B
A N AAE DU MRV I i R b on] DUR #4518 R0 25 (1 4R
Mo EEREATMERTSRPE GRS 5
PEECR, N7 RE TR e, BRA R N,
MARNVERERT IV SEEEEH, #R
WY STAT3-NF-«xB 4248 1 X B 41
MM, 12008 B ] DA AL i Jeg 248 g 6o
IGUEE AT TRS Z4 PR 055) e Qu SO AT UE S T B R FEHF TV
AT LA R HepG2 4t M AT Hao a7 987 /1 SRS IR () UK
P, ] MDR fH5¢E 1 MRP2 3R1A, BRItz 4F,
EEHE IV S5IEHEA I8 7T LA 55 i
B 07, 5k 2 AN TR S BnT PLZE g DR
BB LR RIS T RAE A S5
JEIEIT IR R A AN R BE, BA 2017—2021 1R
1B 70 Bl RS2 e B F N R &, R5TE
RS TR R B I IR0 2 T e 7% 1 245 e () i IR
TBIT R B g bR B 2R, 70 151 i3 B AL 2L
FAES IR DR A IT ) AR YT 4H (OF
FEURL + DR ERPTE B 9T 15D , 45 R B 3 i ks ]
oo DR ERPUIE & 97 iR P2 AR 1) B B AN 18 AN e s T
Resz i, ELYR T2 U IO 2 5 4 e Bt A |
7)1 (tissue inhibitor of metalloproteinase-1, TIMP-1).
MMP-7 Hl p53 HUARIRIE B HEZH B E 08 N T
E S TE B 22 B AT DAYk AR A2 B 5 B S e 1 4
Bao S0PV 3AT TARNAMITIE,  E4Fh AL e 4
il (4T1) 1] BALB/c /)N BB AL AL 3E I A A5 2 vp
R R, RSP SREIE SE B S 22 B AT DA S A
BT /I B A% AT A RAW 2647 (¥ 8 R4 i
WHRIVER, EEZHEAT DO AR 2 R
tLZHEEH (phospho-histone H2A, P-H2A). PARP.
2 o, ) SN A5 8 1 (checkpoint kinase 1, Chk1) .
p53 Al p21 WIEHEKTF EIE, LA Bel-xL FIEEFELH
JH M5-1 (myeloid cell leukemin-1, Mcl-1) & H
AR, BRI EAZEEN 4T1 40 ) E
F s 3X 0 B S 22 0 AT DLIZE B 52 e S5 A2 B X
AHRRAIMER, [RIHA NI T 45 R R IR 2 B
BRI N] DA ROE KA R ) A AE I [A] . SR 2 H
W] 5 B e JE Eo AR S A ) MMP-9 & p-Akt &
FIA R PTMIR AR 0, B, R, WK
ZHES 2 Lt R AR AT 28 ff O IR B RO 1A
MDR2, & EHitRCR . Bk s st R,

B SCHAUR o 5 AT 29 S T VAR 7T
Miim AR S P AR I T —E R0, (H2 AL
PRCEE FRIALIE 75 4k 2E2 90
22 EESHMPHAEERME

SEEIT AR B HUMR IO, 2B R
LA BBV A b 3 BRIEZ A,
2 IC ALY IR OB T e . LR RN AR 2 A
Jit,  HrPRIER S PR S IR B AR AT R
S e R R T, B FROR A W AN U S $k
IEREAS . AR, S-SR 3R - H L)
BCARLSATm] LA 25 e L AR ARG, 2L
T A L A B IR VE A0 1) 45 e 6 #% R SDEF-
1/CXCR4/NF-xB {5 5l B AT < i F R ik Sz e, H
FEAMBOREL 5- TR IE 516465 9P i PRI 2L
R WIRNGR T GAT S s-mIRmEEA S, KA
Hop s SR RN, G OO 7 T CT26.WT Ji
PR AR /N BB, UESE B -3 5-980 R W g B
AT figiE R CXCL10/CXCR3 #li. #&fbH 1
& L3 (chemokine ligand 3, CCL3) /#&{kIX¥ C-C-
o 52 & 5 (recombinant chemokine C-C-motif
receptor 5, CCRS5) Hlif¥) 21834 s bt 45 e 11 D 2,
B R 25 L LU AT 7R 1 — PR T . SRS OTI
FoR I E-FRARIKA 580 PR W 0E 78 7 (57 A% 1 R /)
SRS A ST B A AR T 25 SE R R
AR IR AR T H. 5- 980 PR 8 g BB 5 v ) 0 v -3k
AU 598 T T PR e X, LRI 9 45 SRR 1]
WG TT VAT DA BB g T 759 IR A 5 e s
) A R TR BT A AN SRE TR T, A ABE Y /N B,
JRZH 24 CDAIL-17 40 i L 45~ F%, CD4*Foxp3*4H
M EL BT, 4ERFIAR N Th17/Treg MBI P . Bk
PeZ Ak, PR -FRR - SR A O8IZE 7 IC AR 0 45 i T )
e A E SRR e s . (HRJE TSR 45 3
AHERIN, EGREREIT RS, P2 RROREL
ST Y, B, TR ST ARG TR R
{EAFIRANBIE T 6

- YA AT Oy E LB R AR S
BRI ANE, Wu SO 5T T 38 RS- H A
Xof s e ARy AR 4 ) Sa el e L TR CSTBLY6 /N B
A CAnN.Cg-Foxn1™ # 5 1) Lewis iy, %2
1 RAN 5] 70 25 B 0 B R 25 I 7K A0 i Py 410
HIVER, FFREFRILATRER 2> ALK, R, 3
VALE B F Tl LLC 40 e A B 56 5 v i v
T 100 mg/mL HAHHEAH R UIMMET 50%, HiEH
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B+ 20 DU 2R LPS 55311 RAW264.7 20
MFIRIEN, VERRBCRER -G IEE Ny 501 B
REF K. EAR N SIS R BB 4 G AR
C57/BL6 /N SR B A S sR Kt a APt R AE
AT DA I 1T T 24 M e 1A 0 ] e AH O 1) 28 i
AR SR, R 2 IE B FH I AT e e A 15
NF-«xB. STAT3. HIF-la 1 VEGF f5Ri&, Hixit
45 B3R YE CAnN.Cg-Foxn1™ #f BUBLAY ch &3, iX
Ui B AR BB+ AP RO AN AR, (R AT
DLHCATE 28 A 15 G e A B iR/ FHAE S MR 4 Bh e
JTHRAE B E A - BRUA_ERCARZE JT Ak, - ARTY)
A - A e o B U U g iE SR — o R
R

DA BRI 7 0 B o e A 2 B O AT DA S BB
g7 254 mT LSRR FE R AU E R, H2HT7
FIF) R BOAR A 253 8. R M LA A 25 Fh 2
U e 4 P R S S AR SO A TAR IR T R T -
3 LEiEFIRE

MARE AR KIN, HEERFN S
WHZM, HEEEEREREE . SRR
B E Y] LA RS B s S50 I
e S5 22 OB IR . B R B AT VA I PR AL
il =AY OF MR E BT @4
LR s R 1 WL AAS % i Jed T PA 55 1Y) e % R G
@F0 R 40 e B S I B A s ®ii % MDR. 2
e R SO 23U AL, © 15 T IR 4 g
HWRSE . B TR HUME I 7 LA B 48 7
FRZG 2 RE S . 2 IR 2 2 R RO 4
BRI HRE R A bt s, bR
T FHLEIR FEAN, X H B RIAR B B AH S 5T
PHIRTEERNTTIE,  TZ0I7 R I DA B B8 ) i) 51) )
Wk TAE BA B .

[F, 2B W N S TR e 7
WG54T 23K B 72 R B R B T 00 5%
BEUIN R, WIBREIRYT 7 0T LA Z A il i R
B EE 10 MDR PA R T S A S R AE A,
(R BRI EAERRUR, BEITIET R S HA
VIR L R SR AR R, BRA G EEnT R R i
SRR FNA 20, AR LT R 2R
e vt bR BT W BE LI R 58 45 A S
o BRI, AR DU U FE IR R
RS R NEIRIKIE TR T, B gkELR A
T 38 S L B PR vl M PR AE DI U0 2 3 3

BBRIRAITT A A BUMORE T 245 AT e AR i PR Y
HAAEENHETE L.
ABAR ALY FEARAEF B R
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