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Mechanism of anti-tumor effect of active ingredients of Atractylodis Rhizoma
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Abstract: Cangzhu (Atractylodis Rhizoma) is the dried rhizome of Atractylodes lancea (Thunb.) DC. or Atractylodes chinensis (DC.)
Koidz. of Asteraceae. It has the efficacy of drying dampness, strengthening the spleen, dispelling wind and dispersing cold. Atractylodis
Rhizoma, as a traditional Chinese herbal medicine, has various pharmacological effects, among which the antitumor effect has received
wide attention. Modern research has proved that flavonoids, terpenoids, polysaccharides and other compounds of Atractylodis Rhizoma
can inhibit the proliferation, adhesion, invasion and metastasis of tumor cells, induce apoptosis and autophagy, inhibit tumor
angiogenesis, and block cell cycle and signaling. Inhibit tumor development by improving the immune function of the body, and have
good antagonistic effects on different types of malignant tumors, with the characteristics of multi-component, multi-target and multi-
pathway. Therefore, this paper reviews the chemical composition of Atractylodis Rhizoma and the anti-tumor effect mechanism of the
active ingredients through the relevant literature at home and abroad in recent years, with a view to providing reference basis for the
in-depth study of Atractylodis Rhizoma’s anti-tumor and the development of new drugs.
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Fig.1 Common antitumor components of A. lancea and A. chinensis
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Table 1 Main chemical constituents of Atractylodis Rhizoma

e &R YRR SCik
LNy SR ES (H)-Fr ) JEER 8
B-terpinene FER 8
FEARE FER 8
TARE FaEAR, LER 9-10
A FEAR, LEAR 9-12
AR A BRI FEAR, LEAR 9,13
TA A BRI FEAR, LEAR 9,13
TR R FEEAR, LER 10
LB AR R FEAR. JLBER 10
B-A% M- FEAR. JLBER 10
3B-F2 A AR FHEAR JLEAR 10
BAR I EET FEAR. JLBER 10
e I FEAR, bER 10,12
P NS S AU FEAR, LEAR 10,12
EERINiES KRAE R FEAR, LER 9-10
KT HH FEAR, LEAR 9-10
TR FEAR. JLBER 10
FH R R FEAR. JLBER 10
W E IR FEAR. JLBER 10
TN ER FEAR. JLBER 10
9,10-¥48-12(2)- T )\ W) 1 FEAR, LEAR 11
(9Z,11E,152)-13-323£-9,11,15-+ )\ Bk = J# R FHEAR, ILER 11
+ J\B5-9,12- IR FEAR, LEAR 11
+ )\ B-9-15 R FEAR, LER 11
4R R FEAR. JLBER 12
FERER FEAR. JLBER 12-13
R B R FEAR. JLBER 12-13
T FHEAR, ILER 12-13
=i FEAR, LER 12-13
PIRERE 22 7R FEAR, LER 13
VLSS BRI E FHEA. LBA 9-10
BRI FEAR. JLBER 10
BARIEFF EEAR. LER 10
BAREF G EEAR. LER 10
TEREETEY EEAR. LER 10
EAERE IR FEAR, LER 10
SRR I DI FEAR, LEAR 10
BRI G 2-0-B-D-ML I 1 i B F FEAR 11
(5R,7R,108)-14-R 3 F LA EE IR - 11-0-B-D-M I &1 FEA 11
HEEF
ZE TR FEAR, LER 13
HAb LR FHER, LBA 9
3D-BE R FER, LEAR 9
AR R — T B FEAR, LEAR 10
=2 EEAR, LER 10
R FuA, bR 10
534 F 32T g P EEAR, LER 10
2-(BE IR F-4-38) 28 FEAR, LEAR 11

BEHEEER FEAR, dbBmEAR 12
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Fig. 2 Mechanism of anti-tumor active ingredients of Atractylodis Rhizoma
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Table 2 Anti-tumor active ingredients of Atractylodis Rhizoma and their anti-tumor mechanism of action
o [BE LRI LA E {E AL Tk
BARR CL6 IHERAR 1C5=216.8 pmol L™ AW HO-1 774, STATL/3 MR, DL pS0. ps2 1 p6s A fIA 47
IC50=41.66 pg'mL™ PI3K/AktmTOR %72, G\ Mi4Ht A0 19
MCF-7 U4 1C50=24.54 pmol L™ Ve Bel-2 K&, 1810 pS3. Bax. Caspase-3. Caspase-8. Caspase-9 il Beclin- 29
1 ik, P PI3K/AktmTOR f5 588
Huh? FHE4HH 1C5=22.36 pmol L™ A1) GPX4 A FTL S HRKIE, bR LI ACSLA M TFRI S HH&IS 41
HCCM 4 1C=59.71 pmol L
HuCCT! HERARE  1C50=234.67~245.33 umol- L™ {0 PI3K. AKT. mTOR. p3SMAPK fBERRfL, FF80 Beclin-1 Fi4 A1 LC3 4
Ll
B CLOMEMAMN  1Co=166.75 ol L™ ] STAT1/3 R NF-B 55 B HO-1 7=k 48
1C=39.33 ug'mL! G RN, B caspase-3/7 19
HUVEC 4 1C50=>53.3 umol/L A0 bFG I HUVEC SR A HUVEC fER R IR I E T AR 50
1C50=50~100 umol -L™! W1 VEGF % S#9 HUVEC ' CREB HIBER: 1t 51
AL HLG0 1M 1C50=35.1 umol-L™ o-JunN SRS 51 G 28
AS49 ARSI 1C50=38 umol L™ BRI 35
HT9 MMM 1C50=97 umol L™
Caco-2 AN 1C5=107 pmol-L*
JREE CCAAIBA  1C50=92.25~185.67 ymol-L™! 11 PISK/AKT Al p38MAPK £% 5 @ 40| EMT 34
BARAE HCT116 4% 1C50=126.8 umol-L” i JAK2/STAT3 Ll 2
SW4S0 £ AN 1C50=97.19 umol-L™!
RT4 Bt 4 IC50=44.5 umol-L™! T p21, TiAcyclinBl, CDK1 Al Cde2Sc, M) PISK/Akt/mTOR 5538 20
5637 BBt A 1Cso=18.4 pmol-L” B, GO 4 SAREL A
253 BEREAN IC=063.7 umol-L™!
TURREME  1C=128 umol-L’
MyDSS+EOC SALEAE TC50=100 pmol L7 Pt MD-2/TLR4 £54)/> 1) MyD88/NF-kB {5 5388 55
BARNED HCT16 4% 1C50=28.13 pgmL AT BRI A XIST, miR, 30a. 5p A RORI MEAKIE 2
SW620 £ AN 1C50=47.86 ugmL™!
Lovo il 1Cs0=11.20 pgmL’
DU45 Tl 54 1C50=94 pmol L™ i JAK2/STAT3 KLl 31
LNCaP Fi5IlEfE4f  1Cs0=100 pmol-L™!
LLC MR S0 mgkg” Ll EPREL & 39
BANEN  LLC AWE4R 8. 16, 32 ymol-L™! i JAK3/STATS f I by 56
HCT-116 £ /%41 1Cs0=120.88 ymol/L (&7 caspase-9 Al caspase-3 (9 1%, 1i#% Bax/Bel-2 i Tf5 57l % 27
BAW HBEHTO 4 1C5=30 ugmL™! HFFE T, 1 PBK. AKT A1 mTOR £RAEAKE T H 26
FFE HepG2 41 1C50=26.19 pmol L™! PEIRG R AL, 30 ROS JKF, #0%] Bl-2 ik, {23 Bax ZL4RAN 25
caspase-3 K1k
T MR 1§ FAEANHE S, 10mgkg ! A ] L5 %K (epithelial-mesenchymal transition, EMT) ii#, T 36
2ighs 1 MMP-2 1l MMP-9 %4
BRCERIY CL6RERAR  1C0=29.77 ugml? 0 ERK 554 T b))
HuCCT-1 JHE AN 1C50=3545 ug-mL™!
HuH28 JREHAIH  1C50=35.32 pg/mL
BAT RAW2647 S0 50~2000 pgmL ™ EHIBHIXHE [ BRI (. NO MANMR F (7= 54
U-208 4iHt 05, I 2mgmL BN R 7257%,  FEAE sLex M35, 4] U-20S 4fuf HUVECS 2k, iTHMEE 38

52.86%. 48.39%

AR5 A K R 5 A K+ AR A T T U266 2

AR S MR HER S 25T A T 2o

Mg Rt ek, AR NERRT LLATY JAK2/STAT3
I L TL-6. JAK2 . STAT3 255L K 1A 411 U266
Jiev 8 20 %) 15 GEL AN (i 3 LR T B R AR, I
e S BV E W RER, HEARAEE 1 58
PeoKBEE A IR, o] B35 G0 U266 4 i3G5 1)
FIHIER

HHAE N —FhE 5N Toll %24k 4 Fiik (toll-like
receptor 4 ligand, TLR4), W¥#i%§ TLR4/MyD88 &K
FMEIRAR, XIS T bR O U Ik 2 2
PEFIMR R . BARPIES 1 & —FPHi 2 TLR4 #5471
A, BT IEEES N BRI TLRY 4G,

JeAMiH TLR4 15 51445 . Huang 20 570 & I A
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PTS-1 7] DA 55 K A2 B 5 2 1) IL-6. VEGF AIfEH
EAREARE, 5 MyD88 (+) EOC ABNE
T 0 B A L R A AR s RN ER T Bk
SNSRI NBERE /348 H 2 (myeloid differentiation
2, MD-2) HJEiK%E, FHE RS K2R
SiohREES, KRG ARNER-T 7T 5P K
MyD88 (+)EOC 4 g+ MD-2 /i 5 TLR4/MyD88
WP E A G 58 S . BRIk, AR NER-T 7] Ls
1T BHIT MD-2 /511 TLR4/MyDS8 5 51% 5, &
FE5 MyD88 (+) EOC ZH It A2 B ) S b

gk A KR F (connective Tissue Growth
Factor, CTGF) & —MZ IJRe(E 550, wldnt
PTG A A% 1228 T2 PR EMT SRA2ik
JERER R A AT . CTGF 25 K241
R A, BFE S AR JORE AR AH ¢
A 4ESH Y (cancer-associated fibroblasts, CAFs) #4
5031, Wang FEOUE ST I, AR A EE-1 7] LUK

=AML IE M CTGF HIRIEM . BT
iIE CTGF i =B AL A ML #8 4, AR
PMBE-1 I8 N8 T A 44t CTGF 1IERE, FEIK
T FLRRIE A0 R AT YA RS 1L CAFs IRE
TR0 5 = I 7 i 40 X 5 42 e P U A
FE/N RIS b, RIS R P ER-T I6 97 AT AR 8
ST IR (AT AR A sk bl ) it A F A
. EHEARNARE-T S58EEERE BT/,
5 B P g 1) S AR 7 1) B AT 4 4 i 2 T AR
/K P CAFs &40

WFFR T AR WNEE-1 o] LUs i P CTGF %
325 R RS T 24 40 9 A SR A = 9 44 L e A P o 6 A2
BE ff i, & mf DU o fH W MD-2 A & 1
TLR4/MyD88 15 515 T, I3 5 = il eg 4a i o 5542
BEIRBLFE o IR LR A Bl T AR 7 DA 2 5 R
WS T FEIGPRIREE HH ANME . ST AR 2E R AT B A
BTGNS, LR 3,

®3 BAUFERSEKA LT HYMEER

Table 3 Antitumor effects of chemical constituents of Atractylodis Rhizoma in combination with chemotherapeutic drugs

B2 IFAE TEFACR ik
BARFZHERIEY BTN SR B SGC-7901 41 i ImAE R E s e s A B SGC-7901 FEL ML T4 58
Bzl + R AN 2 2L 2 B KKU-100 41 3SR R PR I 2 e Bt A0 RS () 40 L e R A R 59
T e K+ A P T T N2 RAEEHE U266 FEATH SRR U266 4RI FH AR . 60
TANE [+ S8 MyD88 (+) EOC AUPHLEEANM {21 MyD88 (+) EOC 4l ikt & A2 B S v 62

ZREAE (TNBC) 408 TNBC 40 AR BUR 64

4 FHEERZE
CARPEEZMEUMRERS S, Hdh 2 8650
KHgy, WA, TARRMEGARNEESE, XL
Iy %L m i iHE PIBK/Akt/mTOR K R IE T
JREIVER, EERE S ST A S AME . Fluns
AR P S L T A Akt (ORBERR LK. _Fif Bax
Al Bad T EHKIA . SRR BEREES (PTEND V& 14k
O] 2% 408 4% 17 5 3 P 0 PR O 200 oA i B
AT OE p27 104 cyclinD1 F1 CDK4 5 [ %1k i &
SR AT T G 0O XSS 2 0%
7y ZH s A A7 183 AREFIE
it AL R R SR AR . IR AR FALH] 1)
AN, AEHS A R8s A R R e B —
ReSEvE . DRI AP g v M B 23 B AT 254 ek
Bl RSB 58 i PR FH 247 6 P AR 4 AR R AL
HATIESE . H AT T AR A WX i 8g 48 i (R A 7

AFAE— LA L Z AL, sk Z XA [F] b e 240 i 26 7Y
MAFRFIERRGHE. k2SR EY S H AL
2y sy T I RE B EA, DARGBRZ XA
AR AR AT 25 280 TR A 0 BT 55

PRI, A i 7 BN SR 5 ARG S PR 1
FROFEREANG ARBTFC o 5 28 AT AR IS AR AT R0y
(IR AR ML, 035 B AT SR SR AR i ek A
RIRFEILEY, VEuRIE 2t it — 2
WS, P iRom etk ST E AR a L
J o WA T 2L, WE TEEAE AR A Rl 2y
A ARHAHR SR, R R 2 25151
FIEAMT S, I HA R MY AR AR
AR AT RR I LR, W AR
L R AR SRR A AR ZE 5
SE HBRIE G AT R RANTERR, P MR AT
HEAC IR T RCR s RS ARA RS 73 1 W [7] 384 24
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FEPUER, RIS HAb SR 259 808U T 1B &
RIF, SEELHXT R 2 #E . 22l
HIRZRETT, 1SR PR R RE A 5o i iR i 24
PE, DU AORT R U R 25 SR B8 2 1 e 3
AR RENE.

AR ST W IR N R T2 R AR
o MENBEARMEZER Y, ARG F0kE
FKEABZHNPUMRETE, HS5T mEE Ik
RHIZE A ERITE 1. (BA5 R &7 145
RS 2GR, FECENTRR IR, A
AR IR A S B AN LA, KR i
LN AR EAR. BB DRI SRR
DU 2 SRR A2 XAy, X2 R n] LA
FINFEEREL RAGUREARS s R B R R
BRI 2 A5 S G P 3 i 1A S 7 FOR TR i
K, g sR AR . ISR 2
WA C B R, B BB N Tilm R 2591
k. Biltn, HUETETELYITE &R R EA KENE
72N RHERR) (P, S8 51 NRIRHER], R P
T IR A WA Y R L65-661

BEAN, B A AT ARG il A 5 M ) i Y
MERE S, TR W RS 5, S8 B
HT RE AT A 170, AR Py i R 5 JE FT e
(A AR REREER SR 258 a3t aik,
LA S HOKIEYE . Bk, BARTUNIE A RUL
Iy RALTT 25 HRIEC & FH 2 1E i RIA 58 (R T A M
M REA R T E

AR NP EEIRR R R 251k
wiolms ML B e, PR, WTLRR
M SR AEE . 2 TR AP EILE. (R
HH D LA : IR B, BB R 3,
LQ L T R )T N RY:7) e =K MM LIS I
FItGARRE “BRES, HRE7. REWRINN, IEE
FBUE FECEE R A BRI, BIESA R, S
WM RES . R, REEMH AL, RN
AT RAT T, R AR 9 P R L s IR
AR REARAR 3 AN B, HIm bR — AN ESEA )35
Wiz, MEARBE X 3 AU BOHERES. 1
AL B9 1L, AT ERIR TR T R R
HAEEEE.

SHEEiaTT 5 A, PUERIRT R KT
B TR 29y M e &iurss. X5
s “CHmBT ARG, AR ENERE,

L B A P DA B PG KR i H Y, S5
AP . T EiRy Ty SOE DS IR A 4xii, AT BL
AR AN RS N, SR . Rk, fEFER
Higth T TE SRR, W RURIE T RS
HIES, RmTECR, WA R K. 2R H
AP B AS & A EE AL AN 5, T PEER Z Tal A
RS, BE. AT HNERNRER, %5
TN JE AN , 73R [R] BV AE A EAN AR
FlAEAR PIAEYERARELEFGEYR
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