* 1574 - ZHMBEAKRFFR  Acta Universitatis Medicinalis Anhui 2025 Sep; 60(9)

P 2% B #g B 1) : 2025 - 08 —25 16:16: 52 A 2% B B Wbk hitps: //link. enki. net/urlid/34. 1065. R. 20250825. 1247. 002

ZFEFH A TGF-B/Smad {5 518 B%
ME =S R ERERER

MR R R A AR A O
(' BHEAKRF LHEERY CIERFR, L 200062;
‘LEVTEHRFRBELRER TN, EiF  200062;

R RN KA F RAIRAER TARS P, BiE 200436)

WE BE FNEEETT(ICA) TN T-B/Smad( TCF-B/Smad) {5 5 il BAMH A = FIHEFLIE( TNBC) 40 i {2 5%

HRMERANUR . FiE  ARSMESR TNBC 4i)fd( MDA-MB-231 F1 MDA-MB-468) , 5324 4 2, I A ICA( 15 pwmol /L) & RS2 54 ;

JA 10 wmol/L TGF-B SZ A4 LY2109761 1% A AL ; 7ERE BRI FEah |, A 15 wmol /L ICA %24 LY2109761 + ICA 4;

FXT IR . CCK-8 AR BERE S -C R FE 2 i S PR A NEAZ 1 ( EAU) 4 g 3 i 52 36 A1 Transwell 552 50 45 0 4 i 38 58 1 7% FN 4=

ZRAES1; PEDOEH Western blot SEEHGIN_F B — (8] B A EMT) FHOCHE A KELALE KT B1( TGF-B1) Smad2 FI#ERR 1L

Smad2( P-Smad2) i HE IR IEKT-- GR  CCK8 45 R W/RBEE ICA Ve 3 5N, 40 1 1) 38 48 58 1 3 @ik 55 ( P <0.001) o -

MR FERE s EdU L858 Bom , 5% 2 AH LY, S04 4 R 1S 58 g J0 055 ( P <0.05) o RIYE SZE0 I Transwell 5250 7R, 15 % M4

A LE , ST 40 BT B FIMRZRAE J1 R (P <0.05) o S AIAAA L, LY2109761 + ICA A 4NHRZERE S1 ik — 4 TR ( P <0.05) .

BPEDCHR 7R, S5 BRI LE , S0 20 AR BT & 11 ( Vimentin) 3K FRE( P <0.05) o SHAIZAR L, LY2109761 + ICA 4

Y Vimentin £ (18K —# FHE( P <0.01) . Western blot £5 5% /%, 54 HE LA HE , 5206 20 200 g 1 22 45 2 25 11 ( Ncadher—

in) JLF4JE B M9 ( MMPY) | Vimentin LJ & TGF31.Smad2. P-Smad2 & [ ik & FRE( P <0.05) o 5457 20 48 L,

LY2109761 +ICA #H 40 N-cadherin\MMP9. Vimentin ) &% TGF-81.Smad2.P-Smad2 [ £ E#—L TR( P <0.05) . 4it
ICA @it N1 TGF/Smad {5538 B0 | TNBC 211154 (25256 B EMT.

KB A = PIVERLNYE; TCF-B/Smad; 1R285F:%%; I ik H] BTk Ak; 7 FHLk

hESEE R737.9

XERERERAD A 3TEZS 1000 - 1492(2025) 09 — 1574 — 09

doi: 10. 19405 /j. cnki. issn1000 — 1492. 2025. 09. 002

EEREAF2H 100 J7 24 otz Wk 2L chymal transition, EMT) J&JiE % Jié i i) — > G f ik
Forpr = B P 2L MR 98 ( riplenegative breast cancer, 2,285 EMT [ e 4 Hi 3= i 51 J& Bl 9 5 o,
TNBC) (5 15% ~20% "« SHABFLIRE WAL, B AT IR 2 K R O R s o P fl g
TNBC A5 E@Q%iﬁ@ﬂﬁﬁﬂ?ﬁ}ﬁiﬁ%m . I KA F B( transforming growth factor-B, TGF-B) # A
JRN] BRI /D b B & TNBC R R Z HbRZ i EMT (4 2005 5 0, 2 08 0 5% 7% 19 3K 3
— R TNBC BEJB IS IENLR R TT R ke &0 [AmAgRTge 7 2 W1, TNBC H il 40 i vl
B H or bt & 1) TGF-B, fff HAF = 4h s , i id i
BT JE A, 1K — [ B %% 4k ( epithelial-mesen—  Smad2 B2 1t Smad2 K H A F i K7 55 EMT,
WF TGF-B 1A X EMT 3 U ) 5 5 /E F, 30 1)
2025 —05 - 21 %1 TGF-B {5 5@ B H 25 ] i 27697 EMT 5] TNBC
MU R A AP I (45 81973625) : kbR EZ K FERS I —FIBAE vk . AT (icariin, [CA) J21%
ORMAEE AR AA RS IR (55 G YR R LAY B BUMRIE T 2y
YVZX0022164) s LiAAETE TSR BT (R g8 S e 1 B B 345 7 Y A

R 9 o L ST ICA 157 TNBC 95 7 VL BE 2 WA BISE
AR, BB, WL S, e, VLIPS B AR GR TS ICA fig 43 A 4 5 TCFB/
E-mail: wangjie4177@ 126. com Smad {5553 I M ] TNBC (2785




ZHMBEAKRFFR  Acta Universitatis Medicinalis Anhui 2025 Sep; 60(9)

* 1575 -

1 #RSH®

1.1 s 5EE A =PI 208w 40 M bk
MDA-MB-231 71 MDA-MB-468( 5[5 ATCC /A, 1%
5: CRM-HTB26. HTB32) ; TGF 3Z A& #ll i 7
LY2109761( 2 [ Selleck 4], 455 $2704) ; 75 %
RIBER R/ RR B R CCK8 15 & A EdU i
F&( BFEm RAEVHAGIRA A, 5745 €0223,
C0038.C0085S) ; Transwell /N ( 22 [E Corning /A A ,

1375:3464) ; BCA & 12 1 10 7 & ( 32 E Thermo
Fisher /N ], 525 A55860) ; PVDF (35 [¥ Millipore
3], 525 IPVHO0010) 5 AR ECL Ak~ &'
&( RiEEMT L YR A R A A, 525

AP341025) ; $f1 4% %5 2 19 ( neural-cadherin , N-cad—
herin) P ( F[E Abcam N F], 5551 ab76011) ; )5
4 )& 1 9( matrix metallprotein9 , MMP9) $i{A( Ik
PRI 28R EAT BR A ), B2 45 WL03096) 5 il
F1( Vimentin) $7 {48 #1852 {b. Smad2 ( phosophorylated
Smad2, P-Smad2) ( 2 CST 2 &), % 5. 5741,
55041) ; TGF-B1 Hi&. Smad2 HrfA( 3 [F Selleck 2
), 57 5 F1624.10309) ; GAPDH $Hip A& 111 231 %
IgG FZGH G 1eG ( I Z MW w A v, 52 5

A19056 ASO14. AS053) ; CO, 18 i 4 32 46 ( 2% =
Thermo Fisher /3 ] , % +5: Heracell 240i) ; fa 25 {3 &
pOGEMEE( H A OLMYPUS A&, %15 CKX41/U-
RFLTS0) ; 40 fifg # 7= @i i #L( 55 [ SONICS 24w, Bl
51 VCX130) ; ChemiDoc MP 4> g I 4% £ 45 ( 25 [H
BIORAD A 7], #1*5: ChemiDoc MP)

1.2 7k

1.2.1 @iz s~ MDA-MB231 il MDA-MB-468
HMPAE & A 1% 55 2= /5585 R K KRERE WM
10% g4Iy L5 B33t A 5% C0,.37 C1H
IR FRAE NI RES IR . B 1 ~2 d i, Fran il &
JEIRE] 90% FIEREHATIHAL, 4% 1 ¢ 2 e FlfE4R, B
3 ~6 AT -

1.2.2 CCK8 ¥ s &5  BHHUER
111 MDA-MB-231 Fl MDA-MB-468 ZJifi, 1 1 x 10°
AL BERD T 96 FLAR, AR FRARIEE 24 h )5,

PSRBTl 45 T AN RV TCA #e (015,30,
60120 wmol /L) Zb¥. FiFefhakslds 5% 48 h )5
LA 10% CCK-8 %9, WF & 2 h,7£ 450 nm 4b
M EFLOCHE . BT R

1.2.3 535 HIE CCK8 STI4E Ry 2 itk
P dsis . 55 1 oo 2 2 X RRL A SR 41 ( 15
pmol /L ICA) , I —F 4 I 41 At 184 7 « 1% 28 5% % . EMT
F1 TGF-B/Smad {5 %8 B AH CHE Ko 55 2 457
3 2H: X B2 BEALZH (10 pmol /L LY2109761) Fi
LY2109761 + ICA #H ( 10 pmol/L LY2109761 + 15
pmol /L ICA) , ¥l TNBC 40 igpy EMT il TGF-B {55
S AR I ERIA

1.2.4 FHREETZHRAMNmEIEHE LI 1000 4/
FLI% %5 2 K MDA-MB-231 il MDA-MB-468 4l Jitd %
FhT 6 LA T, 157 200 U B2 5 42 40 21 T 46 B 24 355 5%
o3 d R 1 WG RS E 2 e 2 MRS A B
&, FH PBS ik 3 ¥k, AL 600 wL 4% 2 58 HI %
FERHEAT I E o 15 min J5 355 2 W RERT WL, PBS
AT IPUE, BEFLMA 600 pL 45 5 5% i 4L 2, 30
min f5 552545 i ST, PBS 218 nh e dukl, I Bk
T BT SR IR ST A e R

1.2.5 EdU &3&4&maesg ity L 48 MDA-MB-
231 F1 MDA-MB-468 4Hffd ) 1 x 10* A~/ FL%55 J 43 Fil
T 24 FLAR T, 4 REING BE 5 i BE S 41 B 4 8 R, 48
h 545 8 EU 12500 &0 W1 5 647 40 i [ e Fbrac,
Yuta J5 70 3 B AR T AR

1.2.6 XREBHENmAiiTFH T MDA-MB231
F1 MDA-MB-468 4 a4 T 6 fLAR T, frdi ik &
YIS RwE IILIE I, FHAG L 7E 6 LA N#EAT AT “—7
FHNZ, PBS st R I i 240 B, 76180 8 0 e T Rl L
8% 3 NEFICSE R 0 ho SRS W) 45 FL A AR N 25
YIRS 24 h 5 7RI E A T OWEERIE 0 h [F]
— o A LT AL 1 DU IR

1.2.7 Transwell £ tm mig #4422 H/phzE
BT 24 FLAR P, 405 A T 2 25 R 1. 2.3 7T,
MDA-MB=231 Fil MDA-MB-468 4ijti# 1 x 10° 4~/4L
S PEREFNAE & 300 WL TG MLV K5 SR W) Transwell [
ZH, NEMA 700 pL & A 20% FBS B35 55K
RET WA AE/NE ekl DRI, 48 h J54 1
T PBS Tk, 4% 22 5 W RV W [ 2 15
min, 0. 1% 45§ 2 YL G4 15 min, i & 05T, AR
SRR bR AR B AR R

1.2.8 ey 3¢ % 5 B Ae ) 2m g, b B 1R) 4540
FeAF  HHMIEEANAE 96 FLAR PG FR . AL A
RG24 R “1. 2.3 7. F] PBS PR 2 Wk, R A
%€ 15 min,0. 2% TritonX 8% 5 min,5% BSA 53
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Pl 1 h J5—4( Vimentin, 1 : 100) 4 CHFE %, 5%
JERZOC_HtHEE | ho DAPT S 4% 7R3 & 520 i
e T AR

1.2.9 Western blot # | N-cadherin. MMP9 . Vimen—
tin. TGFB1. Smad2. PSmad2 & & & & K -F ¥
MDA-MB-231 F1 MDA-MB-468 2 it 4% /8 “1. 2. 3 Iji
HEAT T ANZG 24 TN BE SR A 1G9 48 h, 3228 1B
JFH PBS PEi 2 UK H IR 1 x 10° A7 FL 4 41 i 25 B 43
BIIA 100 ~200 WL 24k, & T oK b 5800 249 15
min, LA ,12 000 r/min B0 15 min, FUEH
EIEWO BCA BRI E B R B —E /N 2 mg/
mL. A FEARE 1 10 pL #E17 SDSPAGE #E I
HLVK L S K 2R 11 2 PVDF -, A 5% BSA &
A EA 1 h, I AFE N —35( N-cadherin MMP9 . Vi—
mentin, TGFB1. Smad2. P-Smad2, ¥ FE¥ A 1 :
1.000) 4 Cd i, 55 2 RE L WIR—HT /5 BEME 3 1k,
AR B HY LG5 TeG( 1 2 2 000) 2 il F8 R B &
1 h, PR 3 R JE R ECL b2 AL W52 -
1.2.10 %t 542 {di ] GraphPad Prism 8 {4
et S RE  AUOR R+ bRiEZE (v 2s5) TR
PAZH 22 [R]85 2 AE 25 53 A7 R T 26 551, SR FH A ST AR ¢
K 734 , 22 20 8] LU BCR FH R 2R 07 22 007, <R Je 7
P LR AT Dunnett+ 1656, P <0. 05 S22 %A 4t it

2 HR

2.1 ICA 3t TNBC Hifaigsase HR9&Mm CCK8
SR s (Bl 1A) | AS[E] e EE ICA( 04153060120
pmol /L) 435175 MDA-MB=231 1 MDA-MB-468 4
Jf1 48 1 J5 , ICA Xof 3 b 240 B 0 154 5 T35 P 350 A 41 A
L 5 Vi B MM I ( F e = 241.1.779.8, 1 P <
0.05) , J/REEH 4 ICA X} TNBC 41 itd 4 25 74 5% Wi
AR SR VPR T2 FBAM R B 1Y 15 umol /L 475
SRS . A TR LIRS IR W (181 1B) , X2
FILG, 528620 MDA-MB-231 il MDA-MB-468 4 1 7
BEIE LS B, 22 5 A Ge it 2 8 L (1 =4.419,
3.512,%#] P <0.05) . EdU 525045 R @R ( Kl 1C)
5508 R AR F , S5 50 2 79 o 40 A €, B P 1) 38 7 240
A A L 25 SR Gt (1 =40.25.5.37, 1
P <0.01) . i ICA REHIH TNBC 43458 .

2.2 ICA 3t TNBC 2 & . EBEEHHI T
P RIR S g4 R Bon (8] 2A) , 50 HRAAH LA,

SCUSZHANEE 24 h JF, MDA-MB231 I MDA-MB-468
HMLERBE B Z B, ZR A S FE L (=

8.620.2. 831, P <0.05) . /i Transwell 52554k
SRR (F 2B) , 5 R H, SE8 4 MDA-MB-
231 il MDA-MB-468 41 fif] 48 h ZF g e A B & T
W, 22 A BT 78 L (1 =3.460.7. 156, 1, =

6.995.3.011,% P <0.05) . iiFA ICA A] 5 TNBC
LT 22

2.3 ICA X TNBC #Hfarf EMT tHXE B RIEH
BN Western blot 25 J 7 (8] 3A) , 5 %) HE 4 #H
L, S232H MDA-MB-231 F11 MDA-MB-468 4 ffirfr N-
cadherin MMP9 . Vimentin 7 [ #H % 3 ik & & W %
%, 2 58 G 5 L yeatinn = 9- 818.42. 850,

Lyupo = 3. 111.2.914, ¢, . =2.801.5.180,] P <

0.05) . R NLF Bon (K 3B) , 5% 4L
k., 52 56 41 MDA-MB-231 i1 MDA-MB-468 4f fifi |
Vimentin 25 [IREY TR, ZRAGITFE (=

3.489.8.234,3 P <0.05) . EH] ICA mJ 44| TNBC
el Ak o

2.4 ICA 3t TNBC 4l ffi 7 TGF-$/Smad {5 S i&
BEHXEARIEMFNM  Western blot Z5 5 I 7 ( &
4) FHET XS R, L5 4] TGF-31 < Smad2 . P-Smad2
B AAXS RIR T TR A T RE( 1rgeg = 16. 564,227,

loup =4 588.6.675, 1, =4.612.2.799, ] P <

0.05) . UEW] ICA A 3 i 1] TCF-B/Smad {55
i 52 TNBC i %

2.5 j\ TGF-3 Z &1 # 5% /5 ICA %t TNBC 4
e . E% . EMT X E 80 TGFB/Smad &
BEXEARIENEM XL HE T koA,

Transwell SCIRZEIR B (Bl SA)  AHE T X IR, 452
R 48 h i8R ZZBHE S F B ( typaspon =

2.949.19. 770, typyypaes = 4 648.9.228, ¥ P <

0.05) ; FH# TALAIZ, LY2109761 + ICA 4H 4 j 1T
BIEER DT - THE Z2RA5%1F¥E X
( typaspos = 3-2344 17.100, typiamaes = 3- 228+

5.932,11 P <0.05) o 4R RE v e st B R (K
5B) AR TR RE 4, B A ZH 40 i P Vimentin £E [ 38
TETBEC typaamsas = 6- 593 tyupaamaes = 3- 134,35 P <

0.05) ; FH# THRLRIZH, 1LY2109761 + ICA 4H 41 Jfd
Vimentin 8 (1R ik#F— L T, 2R AGIH¥E X
(tupasmoz = 3.716.5.112,#] P <0.01) . Western
blot 255 /< ( B 5C5D) « AHHL T4 HRAH , A AU 4 rp
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4 i N-cadherinMMP9 . Vimentin TGF-31 Smad2 #I
P-Smad2 & [ A X £ ik & & k4T ( typampos =
4.379.5. 130.17. 080.9. 389.6. 041.7. 243 , tp \ suiaes
=4.131.3.741.11. 670.6. 185.8. 667.3. 598 , #JP <
0.05) ; FH#E FARLEIZH, LY2109761 + ICA 41 v 41 fifg

N-cadherinMMP9 . Vimentin. TGF1Smad2 [/ &z P-
Smad2 Eajtﬁxﬁé‘%ljjé\%ﬂ:*ﬁ?%( IypaBast =
2.787.4.461.7. 013 4. 612-3. 379.6. 829, £, s1pscs
=3.738.3.171.5.252.3.477.2.901.3. 050, P <
0.05) o {EBH ICA A BB i F 8 TGF-3/Smad 38 %
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Fig.1 The effects of ICA on the proliferative activity of TNBC cells
A: Proliferation inhibition rates of MDA-MB-231 and MDA-MB-468 cells treated with ICA; B: Representative images of colony formation assay ( x

Control ICA

100) and quantitative histogram analysis; C: EdU incorporation assay with DAB staining ( x 100) and quantitative histogram analysis; * P <0.05, ** P
<0.01, ***P<0.001 »s 0 wmol/L; #P <0.05, #P <0.01, **#P <0.000 1 vs Control group.
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Fig.2 The effects of ICA on the migratory and invasive capacities of TNBC cells

A: Representative images of wound healing assay ( x 100) and quantitative histogram analysis; B: Transwell invasion assay with crystal violet staining

( x100) and quantitative histogram analysis; ~ P <0.05, ** P <0.01, *** P <0.001 vs Control group.

il TNBC 40 Bz 28555
3 itig

e R R MR R UG 1 T D R A A
S L PR e B PR LR B T AR AR AT R ALY
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I A SO o TCA i AL G vk 26 i SR A A Ak
A3, LA P R AN R R R A S £ R 24 B AR
R HLICA A A 97 I 50 i 25 9 € 3k
ARG RRE ™ o B4 X ICA Xf TNBC FYBFSEA
B ARS8 if CCK-8 P AR pe f  EdU S5
WL T ICA X TNBC 4l fu 38 58 i 77 052 ), 45 51
7 ICAAE HIJ5 09 TNBC 4 it 3% 76 fig 77 W 5 980 55 - 2R
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Fig.3 The effects of ICA on TNBC cell migration, invasion, and EMT-related protein expression

A: N-cadherin, MMP9, and Vimentin protein levels in two cell lines were analyzed by Western blot with corresponding histograms; B: Representative

immunofluorescence assay images ( x 100) and quantitative histogram analysis; = P <0.05, ** P <0.01, *** P <0.001 »s Control group.
MDA-MB-231
1.5 1.5 1.5
MDA-MB-231 MDA-MB-468 z 10 ok o 1.0 " -‘\‘3 1.0
Control ICA Control ICA gy [é g b=
g )
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GAPDH 36 =0 * o !0 - g 10
2 g £
S0.5 @ 0.5 %205
o~
0
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B4 Western blot #ifll ICA X TNBC 4iffl & TGF-3/Smad i ¥ 48 5% & B I
Fig.4 Western blot assay investigated the effects of ICA on the TGF-3/Smad pathway-related proteins in TNBC cells
*P<0.05 L, **P<0.01, ***P<0.001 vs Control group.
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Fig.5 The effects of ICA combined with TGF- receptor inhibitor on TNBC cell invasion, EMT, and TGF-{3/Smad pathway-related proteins
A: The Transwell invasion assay was performed with crystal violet staining ( magnification, x 100) , and quantitative histogram analysis was conduc—
ted; B: Representative immunofluorescence assay images were captured ( magnification, x 100) , and quantitative histogram analysis was conducted; C:
The protein levels of N-cadherin, MMP9, and Vimentin were analyzed by Western blot in three treatment groups, and quantitative histogram analysis was
conducted; D: The protein levels of TGF31, Smad2, and P-Smad2 were examined by Western blot in three treatment groups, and quantitative histogram
analysis was conducted; 1: Control; 2: LY2109761; 3: LY2109761 + ICA; " P<0.05, **P<0.01, ***P <0.001 »s Control group; P <0.05,
#p<0.01, # P <0.001 vs LY2109761 group.
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Ja 2B R KR A5~ Transwell 52565 % B ICA 4k
PR TNBC 20 il (=285 R e J1 d B W skisssy Ay e
JGHT Western blot 32 5645 W i 75 ICA 1EFH 5 TNBC
A EMT #H2¢ 8 H N-Cadherin MMP9 1 Vimen—
tin FEA U] AT

ARl AR I P G TGF-B i i 42k 50
IR IEAE. BABIT Y W, Q50w
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Icariin inhibits the migration and invasion of triple negative breast
cancer by down-regulating the TFG-3/Smad signalling pathway

Xiao Zengyou''”, Yang Zean'”, Chen Caihong’, Li Jiaxian’, He Yujie’, Fu Pinting’, Wang Jie'*
( 'Shanghai Putuo Central School of Clinical Medicine, Anhui Medical University, Shanghai 200062;
*Dept of Thyroid and Breast Surgery ,Putuo Hospital, Shanghai University of
Traditional Chinese Medicine, Shanghai 200062; ° Juguan New Town Community
Health Service Center, Gucun Town, Baoshan District, Shanghai 200436)

Abstract Objective To investigate the mechanism by which icariin ( ICA) inhibits the invasion and metastasis of
human triple-negative breast cancer ( TNBC) cells via downregulation of the transforming growth factor{3/Smad
( TGFB/Smad) signaling pathway. Methods TNBC cells ( MDA-MB-231 and MDA-MB-468) were cultured in
vitro and divided into four groups: an experimental group treated with 15 pwmol/L ICA; a model group treated with
10 pmol/L TGF-3 receptor inhibitor LY2109761; a combination group ( LY2109761 + ICA) treated with both 15
pmol /L ICA and 10 pwmol/L LY2109761; and a control group. Cell proliferation, migration, and invasion were as—
sessed using CCK-8, colony formation, 5-ethynyl2 -deoxyuridine ( EdU) , wound healing, and Transwell assays.

The expression levels of epithelial-mesenchymal transition ( EMT) —elated proteins, as well as TGF31, Smad2,

and phosphorylated Smad2 ( P-Smad2) were detected by immunofluorescence and Western blot. Results CCK-8
results showed that cell proliferation decreased gradually with increasing concentrations of ICA ( P <0. 05) . Colony
formation and EdU assays indicated significantly inhibited proliferation in the ICA-reated group compared to the
control ( P <0.05) . Wound healing and Transwell assays demonstrated reduced migration and invasion capabilities
in the experimental group relative to the control ( P <0.05) . Compared to the model group, the LY2109761 + ICA
group exhibited further suppression of invasion ( P <0. 05) . Immunofluorescence revealed decreased Vimentin ex—
pression in the experimental group ( P <0.05) , with an even more pronounced reduction in the LY2109761 + ICA
group ( P <0.01) . Western blot analysis showed that the protein levels of N-cadherin, matrix metalloproteinase-9
( MMP9) , Vimentin, TGF1, Smad2, and P-Smad2 were downregulated in the experimental group compared to
the control ( P <0.05) . These proteins were further suppressed in the L.Y2109761 + ICA group compared to the
model group ( P <0.05) . Conclusion 1CA inhibits TNBC cells proliferation, invasion, metastasis, and EMT by
downregulating the TGF/Smad signaling pathway.

Key words icariin; triple-negative breast cancer; TGF-3/Smad; invasion and metastasis; epithelial-mesenchy—
mal transition; molecular mechanisms
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