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[(BE] BH BI3ELSHEPHMRETERERE TRZMBILRBESGBEIR, HiE BALELINEL
I kAR E KRR A LA S, B = AR IR AL 604 T e AR R KA e AR, R R ik
WP KBRS Fe Z M SURE R 545 09 R S ARt AT & T a4k, B S S AR A F A N, SHIRAF
MRS RGBT RSN SR IR IR E R AL R S5 B AR, MTT kiR A&t iEbe . X JR 55 B3R A6 35 B Ak
J1, St A Z 2 RT-PCRFAE X pE¥RAFmRNA ik, BR MBHEFHRERFTREHINSER S
(B-2%8, H¥F, HHLF. 588) m8aMXbis, R BASZNRILIREESELOE T
AR, AP E#REEZEG 2 (LAMA2) AR hEHaAZmEF (VWF) ZHA£4tdeis, AR EELE
“WR SN RAREAE R AR CEEMET WA AR, WiRA Rk P XERS B-SEEE. HEE.
FHELE. SEIEE XERARLAMA2 LA VWF 84T 5 F 2T B850, 4R 27 B-5- 885 LAMA2 B R T &
WA F . HWIPEIRLER 7, 25, 50, 100 pmol/L K JE B-4-§ BF T 124 h. 36 h B 3 58 R B 22 A = 7
P SUMR % 2m i & MDA-MB-468 #= MDA-MB-231 2 e 3§ 74 % (P<<0.05 % P<<0.01). 50 pmol/L & & B-% & B%
F 7 24 h B 7T 80 2 4K MDA-MB-468 = MDA-MB-231 28 i i5 3h 4 7 . # 50 wmol/L B-4 & &% F 1 MDA-MB-
231 fm it % 24 h A2 36 h, K JA qRT-PCR # M LAMA2 = i A& b & M) R 41089 X st de b [E-45 5% 9
(CDH1). N-45%s% @ (CDH2). %% & & (VIM) ] mRNA &k, R 27524 hibi, LAMA2 A&
CDH1 mRNA &35 236 h3# 2 &3 (P<0.05% P<0.01). Z&it B-2§8-2HF TR RIUILELES
89 KAE R, LARRBAMOLIr R R 2 69 3EE, T AR LA A 3% LAMA2 f» CDH1 69 & ik £ IL4Y .
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o B ROTENEOR | MG E L2 E Ry
¥, HAE SR G AR S RO v B 2540 A
ittt 7R R, RG2S ik N R R
A B TP 25 U o A KU AR S R B AR B 1
Tk, ANZERE ., ZREANE TR THOR
SCHE . ARWPIEE TR S 22 B U T =
BAPESUIRE S R 0 al BEAEHIBILAR] ,  RASHI D = I 1EZL
iR Bl PRIG YT B AT 2500 v B2 24 1 IR

1 RATHZAMILAREMNEAEZ SN

L1 P R 5 i R KB R4 0 e S T

Ui 77 B8 S B B0 73 AN TCMSP %045 % (htps: //
old. temsp-e. com/tcmsp. php) # KR . RHF5R
e, XA A 28 TR = kT TCMSP £ 12 2
A ADME (o, s . ACBEAIHEE) 251830 0
FAT AR, GG D IRAEIFIHEL . Caco-2 B
LGP AR, JF BT & 1 IR AW A =
30%. Caco-2BEM:>-0.4. ZiYHILIHE=0. 1845
HER) LT AT HE— AP TE o SBRE I J3 AOHE A TN 5
F TCMSP LA } SwissTargetPrediction {4} £ (http: //
www. swisstargetprediction. ch) SZEE, T &5 A9
YR 15 SR 1 BT T REEIE 22 UniProt (https : //www.
uniprot. org) HHEH,

ZUR BN, M TCMSP EUHE e a4 1 25 1 )
TP RIS Y, I RS H IR ADME J7 20 T
PER P BEAT R, B ARG  7 1 4 1 SC B o
SPER-A M, HER, HEFELR ., HHE.
FF TCMSP Fl SwissTargetPrediction T ) B-7F
BEACHE AR 520>, HERM K A 240, HFHL
FA KRR A 15, A S EEAOCHE 5 181> il 2%
#1525 125 I\ UniProt 504 2 rp 4R 45 HOE X 44 9K,
TEAER R L,

1.2 P XA S0 W A 1 Fe il B S AT

H U™ O R AL S A STRING  (htps: //
cn. string-db. org) , ¥R E R A", HBAEFEL
BB R =0.4; B EAEEIEEA Cytoscape 3. 6. 1 5K
PRI S BT Rk, A A B e R O AT R T A
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B-#HifE AR, HMGCR, CYP51A1, NPCIL1, NRIH3, CYPI9AIL,

CYP17A1, RORC, ESRI1, ESR2, SREBF2, SHBG, SLC6A2,

CYP2C19, RORA, PGR, NCOA2, PTGSI, PTGS2, HSP90, PIK3CG, KCNH2, PRKACA, DRDI, CHRM3, CHRMI, SCN5A,

GABRA2, CHRM4, PDE3A, HTR2A, GABRAS, ADRAIA,

GABRA3, CHRM2, ADRAIB, ADRB2, CHRNA2, SLC6A4,

OPRM1, GABRA1, CHRNA7, BCL2, BAX, CASP9, JUN, CASP3, CASP8, PRKCA, TGFB1, PON1, MAP2

HHR CYP19A1, ESRI, ESR2, HSD17B1, CA7, ABCC1, SHBG, CYPIB1, MAOB, TAS2R31, PTGS1, ADORAIL, PTGS1, ESRI,
PTGS2, RXRA, ADRB2, HSP90ABI, PIK3CG, PRKACA, LACTB, MAOB, SERT, PKIA
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1.3 Z AR SURR R A4S AR K Fe AR 49 T i

M TCGA (https: //portal. gdc. cancer. gov) T
2% = BA Pk L AR g B D A mRNA Rk i g,
limma £, K H 5 3E = B E L 2047 22 57 00 7
S TE HY A 22 52 R 1K mRNA B0 SE S = B PEFL B e
A BIEY) AR, o HE SONEERREES Ao LGEO
H¥e % (https: //www. ncbi. nlm. nih. gov/geo) %5
Hh A A L e R L R A RS AR B
K2 1] A “Triple negative breast cancer” “Metasta-
sis”, GEO2R 2T limma f S B 22 5 0 #7, ARATHL
JR R e RS AR OGRS, R E SO EEARSE S B, SEit
FRUEBEAE M llogFCI>2 H P<0.05. H Venn K% &
PIEAREE S AL B, SN = IR FL IR FE R A
KR E AR .

GPRBIN, BET TCCA B8 1 T 4071 e iy ik
PRI, 1190 = BIPERL B A S Sk 5
I R B B T 25, limma 22 55 0 B JL 55 0
19553 /> 22 532655 mRNA, 3R WARElogFClI>2
H P<0.05, MBEHUARES A, HAH 2244005
M) 22 5 &35 mRNA. M\ GEO %4 Fg % 7t th
GSE32531, A4 135U 7L i Al 18 AL B iz
AFEREAEA o limma £ 22 500 ML 45 Y 1735 4> 22
5 215 mRNA, AR 48 8 W7 b 1fE logFCl >2 H P<
0.05, REHEIRES B, HADE 493 1R 2= 57
RIEmRNA, #E— KA AL BIRACEE, #5313
A5 = BIVEFLRE R B M S B R AR, il
LAMA2, MEX3A. ALDH2. ENI. SPARCLI.
APOBEC3B, STEAP4., VWF, PRAME. TFF3,
HORMAD1, HCARI., SLC7A2,

1.4 =AML S840 X Fedrn B9 § &

B b — 2D 0 e 75 2 A9 A SCHEAR 2 A DAVID %%
YR (https: //david. nciferf. gov) , W KEGG IR
B E AT AR R, P<<0. 05 PR Mk BrbrifE . OCHHE M
B R FVEE— 2P . SCBERERR RO A=A 0 A Al
22 5 F IR 4TI 49 9 3 F Kaplan-Meier Plotter A £7
AT s (https: //kmplot. com/analysis) #1 GEPIA
HER R IEFEAE TG (http: //gepia. cancer-pku.
en/index. html) #17

DAVID Z55R o, $Ehn A AU B E7E 40
HMEEBTAREAEH]T DLA ikt Mok W% (5 5l
B, RUDCHEA A MO h eI 7% . i
—H R, EREEM «2 (LAMA2) K i
FRA T (VWEF) B AR S HAT A 50w 4
22 5 RIS UED ] T RAEW A AR (K2),

K BRI e R PRk . BLAh, AAE AT R
T LAMA2 5 i f5 XU a9 516, KBtk (HR) A
0.68, 95% & {5 X A (0.55~0.84) , P<0.01,
VWF [ HR 5 0. 92, 95% EfFIX 18] (0.74~1.14),
P=0. 44, Ffij5iE—L AT 0 T RHERTSR .
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W LAMA2, JZHRi#EHE M o2; VWE, 1058 P i A m A7
BRCA, FLME; num (T), BEEHE AEG num (N) 1EH AELG
TPM, B TNBHEE 14 % S B 1 T3 IS B P 2 SR AR B

g 5I1ER A ML, P<0.05,

B2 =[BRS O AR LAMA2 5 VWF
TEIE R N5 FLUIE B 0 22 3k 0 i

2 AR =AM RS FIHERN KRR

Oy TR R B, TR
AR Z AR AHEAE ], JF 900 — & Z Rl 455 07
AR o TR, 2T XFEC N T AL B
WIS  — TE BEHR O TEARR S, #
it 1 B U GBIy BT R . H R B
CLFR . A IS OCHE AR LAMA2 K VWF #4770 5
SHEMFSE . [ SYBYL 2. 1. 142 SE B 1 S i
o35 =PSB A CRUAR By 70 T X . /Ny
FALE WY 2D 25 F5 Mk Pubchem  (https: //pubchem.
nchi. nlm. nih. gov) B T #304815, LASDF S0
TRAF, = DI LRI e B AH DG A 10 25 1 25 44 DA
PDB (https: //www. resb. org) 5 [ 508 5 3R 15 .
HEKE N S ASYBYL 2. 1. L, T A miAk
M FERE “Ligand” BRI TA0G P02 )
B, X T ICRARIE FESE “automatic” Xf
i, 20, ZKmE, e, AR O
. Fa, B/ TEEASYBYL 2. LR, B
P BTG PR AL AR, SERLAT 43 o A C_Score Al
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Total_Score W A AE N T30 VE HIbp U . e85 1 T
N, B-AFEi S LAMA2(PDBID:51K5, Total _Score :
8.0069, C_Score:4)JEW T it %, Jf H B-#+
S I 445 o7 o5 P 1 S ELAE
3 RAEIT =AM RE X ERS SER A
LIS IIE
3.1 mpERALT Tk

N = BIPE LR 5 40 il 52 MDA-MB-231 5 MDA-
MB-468 I F iCell Bioscience 23 &l . 4 I 7E 7NN 55
K-HHRZWW (AP, Biosharp A A, K5
BL505A) . 10% Jig 4 1M i (9 35 55 3 (Gibeo 28 W ,
5 10099-141) k3%, FRES R 45 37 ‘CHI 5%
CO,. FTA B0 ss = TAER R AR IO 4514~ UE AT
M. ASHFSE 45 B GraphPad Prism 6. 0 G T4
Fl Image] 1. 53e B HEATH0HE (19 2 153 H7 o BT
HIES A bR 22 2R, RA TR
ARFFE IES AT P8 (A e ) %
R, KRAESBRE . P<0.05 25 HAS i+
B,
3.2 A SRR

TEFE MTT V5 VP A [F] 24 9 vk B2 T %) 40 it 1
TEOL . K520 A LA 10* /4L B %% B 4 Fp 31 96 FLAR
2541 AT TC I B SR LR 3R 4~6 he EEIR
B AT 2 R B DRI AE O, B S Sk
B B A RO B o A3 BIPRRMR EE 100, 50, 25, 12.5,
0 wmol/L 1y B-7F i i (BUERAE VR A B AR A IR
A, 4t DD0003) FmMEIEEALF, 25 {4 HEsm
Rk, SAHEEIANEI, MDA-MB-231 Y
MDA-MB-468 ZH I & 12, 24, 36 h. Bfij5EfLin
A MTT % & (0.5 mg/ml, Solarbio 2 & , it 5
SP8400) YFZLWFH 4 ho feo, TE37 CH AL
A 150 wl — H 3£ 7 (Biosharp 28 &, it 5

MDA-MB-468

1.5+
= HE Oumol/L
o b = 25umol/L
= 10 #H S0umol/L
) 05
Pli=d
~
=

0.0-

24h

RIJR DI I BER L /%

BL165B) , N FHAEFFRAL (FEER R IR BB A A
Multiskan FC %) 0 5 — H L3P AKFE 570 nm Ab A4 1
JCEE VAR AU B FEAE B . THEA S A R

TE MDA-MB-468 #fi ffl &, 1 i 12 h B} {X
100 pmol/L ¥R Ji B-4+ 55 B ] FRAR AN i3 5% (P<
0.05), T#i24, 36 hff12.5, 25, 50, 100 pmol/L
W RE B-45 HS BE X v R [R) R B R AR A e 3 i % (P<
0.05 8, P<<0.01). fF MDA-MB-23140ft &, T
12 h 50, 100 wmol/L e B B-43 55 i n] P AR 41 g
WA AR (P<<0.05 8 P<<0.01), T-#i24. 36 h i}
25. 50, 100 pmol/L ¥ B-4 H M5 m] FEAK 4N i 384
FHAR (P<0.01), Z5F 38 FH AR SC — 4e S 1L,
PhEgE IR, B-4 8 BE VR BE R 25 wmol/L. T
TS E] Ry 24 b JF e, 6) 9 4 154 AR A 2
THIFEF, BMOE B E 25, 50 wmol/L Y B-4 {5
P 24 h e AT RIIR 525G .
3.3 fmipiashae Al e

R AR SEBG AL iz Bl Re ) . A RIR SE5G
o, BERRTE 6 FLARCH A MDA-MB-231 5 MDA-MB-
468 2 i 1E FR 2 90% M)A iR .l A Sk 25 T3
Bl 2 R AN ARE R v A Rl EA T
i, RE X IR B L, RYR X R
b=

& 375, fE MDA-MB-468 4l il &2, 5 0.
25 wmol/L ¥R FE ILHR, 50 wmol/L ¥k B B-7 55 st 7] 45
e R IX s SF 24 1 B FE (P<<0.01) o fF MDA-MB-
231401 ZH, 50 pmol/LIREE AL, 25, 50 wmol/L
VR B~ HS B AT 2 i R O IR B L (<
0.01); 525 pmol/L¥REE FLHE, 50 pmol/L ¥ & B-
A S B TR S R X BE S L (P<<0.01)
Db 25 R Y B- 4 S Bk b A0 e AL e ) HA
MEIVER

MDA-MB-231
1.0
a)b) HE Opmol/L
0.8 i == 25umol/L
HH 50pmol/L
0.6
0.4
0.2
0.0~

24h

W oa) 50 umol/LIRIE AL, P<0.01; b) 525 umol/LIRE 4, P<0.01,
B3 ANEHE B-47 B B9 24 h % A = BHMEZLI I 41 2 MDA-MB-231
5 MDA-MB-468 4 fitd iz zh 5E 11 Al 5200



& 2 E 2022 4F 7 A4 63 55 14 B Journal of Traditional Chinese Medicine 2022, Vol. 63, No. 14 - 1385 -

3.4 X4E¥eAr mRNA &k A

¥ MDA-MB-231 4fiifl 72 5558 T B 50 pmol/L
B-A BRI M I K g Berp, E 4N AL, JFHAE
37 ‘CHI 5% CO, ™ 15 3% 24 h 136 ho $2 HUAH il i
mRNA, JZ % &4 W cDNA. & H qRT-PCR £ ]
LAMA2 )ik, JfFxF & b Je | pfs 4k (EMT)
YOG RE AT AN, G E-ES R (CDHL) .
N-#5% 8 1 (CDH2) . PIBHE T (VIM) 7 R A
qRT-PCR Trizol IX 7] (38 = RAEWEARARA A,
fit5 R0O016) A\ = 91 L Mg 98 240 Ffd vh £ HUEL RNA
i ] Transciptor first strand ¢cDNA & i f (TOYOBO
ovHE], 5 fsq-101) A8 cDNA, il 4B DNA §™
RN : 95 ‘CF 3 min, FfiJ5 40 MEH ., 4
HEHAMAELEZNRGE . HHMTIFIMT .
LAMA2 (88 bp): 5'-CCTCCTCCTTCTGCTCTCC-3'
( 1E 11 ) Ml 5'-TTGCTGATGTGCCTGTGACTGC-3'
(J2m); CDH1 (208 bp): 5'-AGTCACTGACACCA
ACGATAAT-3" (IE[H ) Al5-ATCGTTGTTCACTGG
ATTTGTG-3" (JZ[a]); CDH2 (142 bp): 5-CGAT
AAGGATCAACCCCATACA-3" (IE [ ) #15'-TTCA
AAGTCGATTGGTTTGACC-3" (S [ ) ; VIM(140 bp) -
5'-TGAATGACCGCTTCGCCAACTAC-3" (1E[A]) Al
5'-CTCCCGCATCTCCTCCTCGTAG-3" ( J2 [ ) «
GAPDH (138 bp) : 5'-AGAAGGCTGGGGCTCATTTG-
3" (1F [ ) 1 5-AGGGGCCATCCACAGTCTTC-3'
(Bm)) s

K4, TH36h524 hBF A, VIM Al
CDH2 mRNA ik ZE R LG 2EE X (P>0.05),
fHLAMA2, CDH1 mRNA ZEHH 1 (P<0. 05 1§
P<0.01),

2.5+

i B GDAPH
. — ,
5 2.0 LAMA2
é@ L % = VIM
1 =

1S 0l = oo
< 1.0- _ g \ 2 g \ = cH2
2 JlEE Y JiEl N
Eos{fl & =2 é § g é §

00 E7 N E N

24h 36h

H: LAMA2, 2R ZEEH«2; VIM, HIEEA;
CDHI, E-F5if1; CDH2, N-#5EiH,
a) 524 hHig, P<0.05; b) 524 hibi, P<0.01,
B4 B-AETW24 h, 36 hX A = FHEFL R
4l 7 MDA-MB-231 HOCHEAFR mRNA 234 A5 10

4 g

AR, R BE 2R T T B R Al R IR
J7 FBCR A B OC . BEE MK Y. REAY
SRR 22 45 5 vk 2 0 B TR R B A I 5
B, URH SRS SNA LSS, i
= 2 1 FRAE TR B T /7T ARA BB 0 AR
TR JPEARR il 4 2 B2 A JE R
BRI e b, SRS A = BV R e e R A
CMYHEAR 3 SR 431 X 15 24 ) RS0 AR 22 [] 1) 24
1, UAEAEAR R 259 5+ R bR 22 (8] (%) A0 TAF
FH . B =B 0RO R s e ARSI S8 0 iE T
PO PR S AR IBLS

T, WREPESE, HEZ, (MRARZ) 2.
CEVRERIAEE, WORIERR, W, NI, A
TRERE, AR EE . IHIIESS 2, R R
WA TIEL, HOUNBAN ., ALAZRA ™, AW
g " BoR, T ATREA RUH Y Wat, AKT/
GSK-3B %5 515 Tk te, JFRBU T Z T eg
TPk FEULHE b, ATFST i ADME #2181 DL K 43
TR ST e, B T B-4F B BEAE I T B
RO R SCHEAE, B-A HIBE S LAMA2JE L T
ARG . RIS R, B-4 (5 BERE WS A &b
il N = B 2L B U 4 Mg 3 MDA-MB-231 5
MDA-MB-468 f4) 20 At 15 1, 0 5 H e 1 Tk B
(25 wmol/L F150 wmol/L) FHEAET Tl [H] (24 h).
AL, B-A 55 B A = B FL A A e i A2 e ) L
HINHIVER, H 50 wmol/L ¥k B B-45 {55 5 X MDA-
MB-231 5 MDA-MB-468 4il Jiil iz 5 fig /1 ¥4 e i 3 411
i, s B4 8 BEXT = B FLIR I A R A W T
ifEH .

B-4F i B — AP RAR A AE W Ts A ) 1 1, K
WAAETE SRR MHEYEEY T, R Fr
PR G 2AE Y BEAEOR T R W AR e iy . e
WL bR BEIR . BURALSE T Tz 0 25 S
PE U B S E A 2 2R IR A,
T B-4r 8 mr = BRI 0 R MR, B
THZGHYEE, b T B4 B DL SO DG A HE
e i 5355 4 17 FH S R

Jigeg i 7% SR %) & AR BRTA R 5 EMT AH G,
ARV b B AR S et i A AR, IR SE )
FEIARA 1 X — 3R R T AT A - AT A R 2 -
YHMAP LR R, RICAFATEE T RRAL, 4
AR ARG SRR T, 320 R EUM
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WK AEFER . Hb LA CDHI, CDH2 % AR

e HE EMT 56 st -, #ehli iR o EMT 2 5 /Y 32

WEREHPRIR 1, X S P 2 (A A L R

HET bR R T RS S M2 AR WESE IR R

LAMA2 75 = [ 14 LB i % 7 1o Rt b A7 V5 A 1 £

JEHRE KEGG 3 % & 4 7R, LAMA2 A7 20 42

TE “HEAMETAHEAE T LUK kbR e,

AL SN e R 2 T IR ) 2R R . BRATA

FEWTN LAMA2 5 R A7 iz OGP, I e =

IS L Bl L IR Y 15 LAMA2 AH

K, KL T S EAS BT S R B Al (5 . ARWTSY

ZERR, ST B4 hinf LB, THI36 hitf LAMA2,

CDH1 mRNA RIKSIHT, /R T B-45 5 B il i

TR T RE T BUVE HIBLAD .

BZ, AP SR R T LAMA2 #1 CDHI

TE = IR S R R b RV TR BRAE A, LA

LR i T OB B9 A AL R . (BB

—EMJRRRE, BT M2y e 5oy T AR YR

B 19 3 B AR 2 P A — S IR, (EIRI A

AR 27 R 2 O e A P g 2k — SO R R .

FLUR, T SR SR L 1) 2 ik T 5 PR AT 19

HATROR I 1 F 5 BEAFAE SR A R R oL, ARk

FH ISR 2R ) AN B BB R T RE 2 R BRI

BERBVE . AWFE T R R 2 2y 5 A

Vi B M G a0 S B, IR T T IR SPEE,

R RT LI D v B2 245 22 F AR T I AL o 52

RTE ], D 21l R 4R HE SRR
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Mechanism of Loulu (Radix Rhapontici) Intervention on the Metastasis of Triple-negative Breast Cancer:
based on the Integrative Pharmacological Model

WANG Bowen', WANG Congcong', LIU Cun’, SUN Changgang'

1. Cheeloo College of Medicine, Shandong University, Jinan, 250012; 2. Shandong University of Traditional Chinese Medicine
ABSTRACT Objective To explore the potential mechanism of Loulu ( Radix Rhapontici) intervention on the
metastasis of triple-negative breast cancer (TNBC) through the construction of integrative pharmacological model.
Methods Firsily, the key components and targets of Loulu were selected by network pharmacology, and then the
specific targets and key targets of TNBC metastasis were selected. Secondly, molecular docking was used to evaluate
the affinity between key components of Loulu and key targets of TNBC metastasis and to obtain an accurate combinato-
rial model. Finally, the key components and targets were verified in vitro, while the cell viability and motor ability
were evaluated by MTT assay and cell scratch assay, and the mRNA expression of key targets was evaluated by quanti-
tative RT-PCR. Results A total of four key components (B-sitosterol, liquiritigenin, xanthotoxin B, sitosterol) and
84 key targets were obtained in this network pharmacology study. Finally, Thirteen specific targets were found to be
associated with TNBC metastasis, of which laminin a2 (LAMA?2) and von Willebrand factor (VWF) were the two key
targets, with efficient enrichment in the “extracellular matrix interaction” and “focal adhesion” signaling pathways,
respectively. Molecular docking was performed between identified key components of Loulu (B-sitosterol, liquiritigen-
in, xanthotoxin B, sitosterol) and the key targets including LAMA2 and VWF, showing best docking conformation of
B-sitosterol with LAMA2. The in vitro results showed that B-sitosterol at the concentration of 25, 50, and 100 wmol/L
for 24 h and 36 h could effectively reduce the proliferation rate of TNBC MDA-MB-468 and MDA-MB-231 cells with
varying degrees (P<<0. 05 or P<<0.01). The motility of MDA-MB-468 and MDA-MB-231 cells was significantly re-
duced by 50 pmol/L B-sitosterol intervention for 24 h. qRT-PCR was used to detect mRNA expression of LAMA2 and
key targets involved in epithelial-mesenchymal transition including E-cadherin (CDH1), N -Cadherin (CDH2) , and
Vimentin (VIM), and the results showed that compared with 24 h of 50 wmol/L B-sitosterol intervention on MDA-MB-
231 cell line, the 36 h intervention significantly increased the mRNA expressions of LAMA2 and CDH1 (P<<0. 05 or
P<<0.01). Conclusion B -Sitosterol is a key component of Loulu in the intervention of TNBC metastasis, which
can effectively inhibit the proliferation of cell lines possibly by enhancing the expression of LAMA?2 and CDH1.

Keywords Loulu (Radix Rhapontici) ; triple-negative breast cancer; metastasis; integrative pharmacological model
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