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20 4T1, MDA-MB-231 4L & b R REREAL g E] JFiRE | E-cadherin 85 F1Z835 %1% (P<0.01), N-cadherin, Vimentin 2
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LUO Xiao-shan',  XIE Su®*,  FENG Dou-dou', MENG Yan-yun', ZHAO Jing-zhe',  XIE Qing’,

LING Xiang-li*
(1. Guizhou Medical University, Guiyang 550004, China; 2. The Hospital Affiliated to Guizhou Medical University, Guiyang 550004, China)

ABSTRACT: AIM  To investigate the effects of Shuyu Pills combined with evolimus on the epithelial
mesenchymal transformation of triple negative breast cancer cells 4T1 and MDA-MB-231 induced by TGF-B1.
METHODS The 4T1 and MDA-MB-231 cells were divided into the blank group and the induction group to
induce the epithelial mesenchymal transformation with TGF-B1 cytokine treatment, followed by the assignment into
the model group, the Shuyu Pills group, the everolimus group and the Shuyu Pills combined with everolimus
group. CCK8 method, plate cloning method, cell scratch test and Transewll test were used to detect the
proliferation, cloning formation, migration and invasion ability of the cells whose expressions of E-cadherin, N-

cadherin, Vimentin, MMP9, MMP2 and pathway proteins PTEN, PI3K, Akt and mTOR were detected by
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Western blot. RESULTS  Compared with the blank group, the induction group displayed a cell morphological

change from epithelioid to stromal, decreased expression of E-cadherin protein ( P<0.01) ; and increased protein

expressions of N-cadherin and Vimentin ( P<0.05). Compared with the model group, each group intervened with

the medicine displayed decreased proliferation, clone formation, migration and invasion ability of both kinds of cells
(P<0.01) ; increased protein expressions of PTEN and E-cadherin (P<0.05, P<0.01); and decreased protein
expressions of PI3K, Akt, mTOR, N-cadherin, Vimentin, MMP9 and MMP2 (P<0.05, P<0.01); and more
significantly in the Shuyu Pills combined with evolimus group (P<0.05, P<0.01). CONCLUSION With a

more ideal effect than the single uses in inhibiting the TGF-B1-induced epithelial mesenchymal transformation of

triple-negative breast cancer cells, the combination use of Shuyu Pills and everolimus may work through the

regulation of PI3K/Akt/mTOR signaling pathway.

KEY WORDS: Shuyu Pills; everolimus; triple negative breast cancer; TGF-B1; epithelial mesenchymal

transformation; PI3K/Akt/mTOR signaling pathway
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mTOR {5538 B 7E 44 TCGF-B1 F1 EMT & #5%5 &
SRR, AT 30% Y — B 1 LR o R %0 Bt
BESOG WO 1 B 1) PI3K/ Aky/mTOR {5 538 #%
TR AR EMT 23897 A Y n] k4™

RYELEE] & mTOR BB 274 7], # LI A I
b7 36YT = PAMEFUM I S A g s o
FBZE T UE S, L AR A ) = B L R
JRUR B EARL i A AR, i ELIBe A S
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5T PI3K/Akt/mTOR 55 i #% & TGF-B1 5 EMT
ZIAI I AR O, g TCF-B1 R AMAE S =B
FUBIE AN & A EMT, 58S HALIK G K AE 5 R 1Y
YERIBLEL, DAWAAHSCH TR TR HETE 2 0 BB Ak
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L1 i shd = FAvERL IR A UR 40 i
MDA-MB-231 (lt*5 ZQO118) . &l I 40 Jifg ¥k 4T1
(#it5 2Q0201) H A i I AR A
PR Fl, SPF 2% SD KB 40 H, MM, 1K 5T &
180~200 g, WA H ) 7= 4 38 F1| 42 5256 3 W AR A R

ONE) [ SR sh A PR AT IE S SCXK () 2022-
0063 ], TAIFELE DT M BEARL A 2% B B2 Bt i R 52
LGy, WFRWEE N SPF %, JEE 22~24 C,
AHXHREE 45% ~50% , 3 faR A Z8 K 77, 52
Wl RAGMNER R Eh Y H 2 i o fibifE (&
#5 1900650)
1.2 4 FEHOUCHEFIEEEH, BT R—
D5 254 BRZS R BEmR ), Fetk O S R R 4
B, BEEIZE S5 g MIH6.67 g, THLHEET.69 g,
XMN4:0.48 g, N 2 ¢, BTHE3 g, WH1.09 g,
e 1.50 g, LT 1.92 g, AjZj 111 g, AR
3.84 g, #1°0.83¢g, AZ2g, 1Hf3.33 g, K%
0.40 g, BN 2.50 g, 4232 0.24 ¢, F128£0.75 ¢
KE2.50g, HH 6 g, FA 1.87 g, HALIEHH
3.77 g, K4ESHE] (585 HY-10218/CS-0064) I
H2EH MedChemexpress NI
1.3 3K # Recombinnant Human TGF-B1 (ﬁf%
100-21) Wy [ 3% E PeproTech 2\ &) ; DMEM =585 5%
Fik (455 C11995500BT) 1 [ 3 Gibeo 2\ ;
GG (585 04-001-ACS) W F DL %1] BI 25
Al AR R WP (525 SV30010) W H 3
HyClone /A #]; CCK8 {7l & (175 65162-13-2)
WA KEECHEYHARGRATR; &L RIPA 2#
W (%25 R0010) ., —HIEW M (25 D8370) .
SDS-PAGE BEE sl il & (985 P1200) ¥
E AL R E R A R A E]; Bactin (515
81115-1-RR) . E-cadherin ( %% 5 20874-1-AP) ¥i
PRI AR = AE YR AR F; PBK (1]
5 ab40776 ) . mTOR ( %5 ab32028) . Vimentin
T2 ab92547) HUAR 0 A 95 E Abcam 2\ F;
MMP2 (%% '3 bs-22503R) . N-cadherin ( #¢ 5 bs-
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1.4 B HMETES (5 SW-CJ-2FD) TH
ML A R F]; fHR Co, ¥iFRAf (S
Model310) M) H 3¢ E Thermo A &) ; 12 & W il 5%
(H45 CKX41) I H HA Olympus A H]; &3 & H
BURELHL (B Allegra 64R Centrifuge) W F 32
& Beckman Coulter /A ) ; £ UIHEREFR G B 3E [F
BioTek 23] ; ChemiDoc MP %l % 2 Gt H 56 [
Bio-Rad A H]; /KFHLUKAL (#5 DY-6C) AL
HAN—EWRHEABR A,

2 A&

2.1 A#HbE414& ¥ 40 DR N E
4. EHFIA, 20 2, EHOLHE NS Y
Vi) A 3 T AR T A5 2 179 S A5 o e B R B 24 7
W3R, EEAAESST
3.43 ¢/kg, & FUREE B THERBZRMBK, HR2
W, ESETd, RRFESE 1.5 h J5, BB R T
i E S KB, /I, 56 °C /KR KIE 30 min,
0.22 pm TR AL IR U8, & F-80 CIUKFET
TRAE

2.2 i K7 MDA-MB-231. 4T1 41 ji,
FHE 10% 2R 135 . 1% -5 8 2 0L DMEM 55
FE, T 37 °C. 5% CO, AN Fessrh i, 4
A AR KRS 2 70% ~80% I AT ACFIRAE, F
1~2 d i 1 K, Je SR O BUE KN

2.3 AR FH REAFETIHA 2.5 ng/ml TGF-
B1 Bl + 1t = B % L IR s 40 ML 24 h AT 5 &
EMT!™ | ASz8n MDA-MB-231, 4T1 40153 My =3
Hal, Fdl, B4 mA 2.5 ng/ml TGF-B1,
25 A LA DMSO, T 24 h J5 WL 40 i
A, 24 h WPRAG R, Kl EMT AHCHR &

[, #37 MDA-MB-231, 4T1 #HJf EMT fR) ) 54k
SEIGFT A M4 N A 2.5 ng/mL TGF-B1 T, 43
AL (10% 25 LW ) . S HULA (10% 25
A | KAEZE A (20 pmol/L ARAESLH] +
10% %5 LI ) . EH LB ARG A4 (20
pmol/L KAELL ] +10% B HALF LM% ), 4
A DMEM @i RS b R R

2.4 CCKS8 EA&nl m e g s o & HOSEA K
I MDA-MB-231, 4T1 4iiffd, PIEEfL 5x10° >0 %5
JERRDT 96 FLtR, A BEE 3 AN FL, RN
WEBEJ5 I 25 T 1, fEfLmA 10 pL CCK8 X,
37 CHEIFE 1~2 h, 7 450 nm J K ALK %'
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FE, TS SR, EE 3R, A
THIL 2 v X A0 M A 2 m BE, ST 0,
1.25% . 2.5% . 5% . 10% . 20% & 25 M iE 4, 7
AT 24 48, 72 hy KGIAIARIA | EHOLA, K
AeBEE] 2 | B HULIE A IR A 5w 2 X 4 i 14 5 g
SRS, IMAZGH)5E T 24, 48 h,

2.5 FARFEIE LI tn 0S5 F AL A BN
Bk KO MDA-MB-231, 4T1 4001, LL4&EFL 500 4~
9% BEHEFP T 6 FLAR T, 78 24 h A0 RESS ) &
HIMAZY T 24 h, FFEBEEEFREE, InAEHE 5
R FRIARSERTSE 14 d, HDEEANIR A, A
e, T E B N SR G 5 S 5
FARHE, PBSIHUE 2 K, JIA 600 pl 2 5 HI ik [
EJG NS &g, PBS YR T, AR, EE
3,

2.6 X T HA o it A BUOTBUE K
MDA-MB-231., 4T1 #iffd, LIEFL 1x10° 4% B
AT 6 fLAR D, THIMIEFRAA SR 24 h B0
BE ] 200 wL JCREAR Sk IR HRIZR, 7 LR TR
B, MAE “2.37 TN ZRESRIE, S RIE
HigR 0, 24 h B TAIE BAEE MR, =R 3K,
2.7 Transewell /s ¥ 34 2| iz 246 1 B
B IETFURAL G 50N E R 553645 1 ¢ 8 HL B FE,
fmA 50 pL 2 Transwell J:%EF’, f#/ﬁgﬁiﬂff@/jn},
EEPEFLIA 200 pL £ 3x10° 225 4b B
MR, FEMA 600 wl 52 st, BT i
FRffih 24 b, BUL/INVE, PBS W UEE HIARES /N8
W EGIM, A 600 pl 223 H S [ %2 J5 FH 45
SULEh - PBS YR T, TEIE WA N ELS
TrR, #HE 3,

2.8 Western blot 754 EMT #= PI3K/Akt/mTOR
EHdsimkBakis @ “2.37 W FAmZ
VI FR HAL T MDA-MB-231 ., 4T1 #Hififd 24 h, I+
15 AT R 0 1590 1 RIPA S8 vk b 22 five 4
i, $REGEH, BCA LKA & &, #ix LR
i, BYERR TR, BRI REERE,
PR, HLUKOT B, WAL RS = PVDF BE, 5% it
NEWIRI AW T BB 1.5 h, 20BN A B-actin, E-
cadherin (1 : 1 000), Vimentin, PI3K, Akt,
mTOR (1 : 5 000), N-cadherin, MMP2, MMP9
(1:2500) Hilk, 4 CEIKMELR, KHIMA
ZHO(1:1000) HIRBEF 1 h, BEBEE A
ChemiDoc MP 1% R4t . %, LA B-actin HINZS,
FI ] Tmage J #4534 557 8 LAY 5 5
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2.9 itF b it SPSS 26. 0 BAFHEATAEFE
THEFRILL (x2s) Fon, ZHMEBCRHBHZR
T 2250, P<0.05 £RzEF HAGRE XL,

3 #R

3.1 TGF-B1 #F 4T1, MDA-MB-231 %8 f2 % % EMT
%o, FH 2.5 ng/mL TGF-B1 41 il K 1 il
4T1, MDA-MB-231 #iiifd 24 h 5, 25 14040 5
R R MR . ZMIBR L, ARl R %
BUATAE G 55 20 41 MR 285 5t R) 5T 4 M A T 45 a5
YRR RS S LA, 1541 24 h Al
ME R BE 1 TH R (P<0.01), | Rz 40 b i 8 A
E-cadherin &AL (P<0.01), [A] 540U b5 &
F N-cadherin, Vimentin 5 H#£ AT+ & (P<0.05,
P<0.01), $iB TGF-B1 2.5 ng/mL T 24 h J5 Al
B LA EMT, DLE 1~2,

T AVMMOEZS, B VAR EE ), C NAME E-cadherin,
N-cadherin, Vimentin 2 FH HL 3K &,
El1 TGF-Bl %S 4T1, MDA-MB-231 4% 4 EMT
-
Fig.1 EMT conditions in 4T1 and MDA-MB-231 cells
induced by TGF-£31

3.2 EH AL hiFx 4TI, MDA-MB-231 48 e
FEWH a5 0% LY 2 S 4l i,
1.25% ~10% HHILF 2510 3E L] 4T1, MDA-MB-231
YA 24, 48, 72 h UG HEREAL (P<0.01), H
SEHIE] v EEAKAS M, 5 10% 2 95 AL 2 I v 4H
FeAsr, 20% 2 95 AL 75 24 I 3 4H A 4T1 4001 72 h

F. HEAHE, * P<0.05, " P<0.01,
B 2 TGF-B1 XF 4T1, MDA-MB-231 4 ffi E-cadherin,
N-cadherin, Vimentin & B X TR & H
i (x+xs, n=3)
Fig.2 Effects of TGF-B1 on E-cadherin, N-cadherin,
Vimentin proteins and cell migration abilities of

4T1, MDA-MB-231 cells (x+s, n=3)

1 MDA-MB-231 Ziijitd 24, 48, 72 h 436 M A9 fig
JIFERIFCET IR . A, 10% BEHHU A 24 i i ]
Y G A RE T de L T, LA B () B4 A T 38
RALT 50% , 156 BH 122 e J3 Xk 240 L A ik 100 11
FMEFFEA K, R 2k H 10% 18k fe f: 57 &,
W1,
3.3 EFHAFAIRYGEE S 5 AT1. MDA-MB-231
miag sk oy Fvm SR R, EHALA
AL R 2 | S H IR G K YESE R 41 4T1, MDA-
MB-231 #3455 i E i (P<0.01); H51K4E
BIE| AL, LKA K YE S W] 4 4T1, MDA-
MB-231 I FE 0T m  (P<0.01), WA 3,
3.4 EFABEAIRYLE S 5T 4AT1. MDA-MB-231
T R AR ) e e SR HE, EHUL
4, RS R AL, EHF IR A RGE SR 4 4T1
MDA-MB-231 4l 5 & JE i RE J1 BEAIK (P<0.01)
SRR A 8, BRI AR AE SR 4 4T1
MDA-MB-231 4iljifd 7 b JE B RE 1 BE MK (P<0.01),
DL 4,
3.5 EFHRAFEAIRYGEE S s 4TI, MDA-MB-231
mig ARk ey Hrm  HRIBIA AL, BEHULA .
RAESE R 4, EHAER G KYESC R 4 4T1, MDA-
MB-231 #iffliEFEHE ST FEAR (P<0.01); SIRZELL
AL, BROILA, B G K 4 5 ] A
4T1, MDA-MB-231 4l il i #% fig 71 %A% (P <0.05,
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F1 AREFRSBFHARALMBNMAMEENHZIE (Y25, n=3)

Tab.1 Effects of different volume fractions of serum containing Shuyu Pills on cell viability (x+s, n=3)

BRI 25 4T1 4IRS/ % MDA-MB-231 4 i /%
B % 24 h 48 h 24 h 48 h 72 h

0 100. 033. 71 100. 13+5. 30 100. 00£3. 71 100. 001. 95 100. 038. 32 100. 133. 87

1.25 87.18+0.87 75.26+3. 87 72.3421.17™ 85.26+1.93 ™ 76.09x1. 54 * 73.59+0.37
2.5 82.90+4.22" 68.61+4.78** 67.85+0. 13 ™ 75.91+0.35* 66.75+1.41* 68.30+1.56™
5 77.28+0.30 ** 63.67+0. 19 56. 67+2.75 ™ 72.28+0.51 ** 62.71£2.34™ 59.46+2. 86 ™
10 63.41£4.40** 58.99+1. 15 51.99+0. 62 ™ 63.10=1.78* 56.79x1.33 52.48+1.48*
20 62. 6624. 03 ** 57.38+0. 44 52.04+0.21" 64.26+1.98 56.9620. 38 ** 57.73+4.83 "

e 5 0% &2 i, ™ P<0. 01,

T SHAAIIEL,  P<0.01; SRYESCRILLEL, ™ P<0. 01,
3 EFABSREEFIT 4TI, MDA-MB-231 A%
SERIFNE (x5, n=3)
Fig.3 Effects of Shuyu Pills combined with everolimus on
the proliferation of 4T1, MDA-MB-231 cells (x=*

s, n=3)

P<0.01), WK 5,

3.6 FEFAI AR Y 3L A A 4T1, MDA-MB-231
miaiz A 0y Hem SR LA, BEHULA .
RAESE A | FHHALER G IKAE S W] 4H 4T1, MDA-
MB-231 {2 226 JIFEAR (P<0.01); SiR4EDL
A A, EHIUIRGIKRAESE W 24H 4T1, MDA-MB-
231 HiffIfRZERESIFEML (P<0.01), ULE 6,

3.7 FIMAEAIR Y 3L 3] 2F 4T1, MDA-MB-231
mie EMT A8 % & & Rk 09 %ok 1E 4T1 40,
SRR A, HHOLA , IKERE R AL LR
EMWHEEL T E-cadherin 55 R ATHE (P<0.05,
P<0.01), MMP9 & [FIRAFEIR (P<0.01), 2
AL, B F AL BE A K 4k % 5] 41 N-cadherin
Vimentin, MMP2 & [ &KL (P<0.05, P<
0.01), K 4 51 7] 2H N-cadherin, Vimentin, MMP2
EARBT R (P>0.05); SRAES w4 1
B, B, F LA K 4E 5 R 4 N-
cadherin, Vimentin & 4 AKX (P<0.05, P<
0.01), EHILIRAIKYEZL R4 MMP9 5 1 Rk R
2194

T SEELEL, © P<0.01; SIRYESERIA LA, " P<0. 01,
4 EFABSKREEFI 4TI, MDA-MB-231 H 15
PERZRLBENRIBSIE (X+s, n=3)
Fig. 4 Effects of Shuyu Pills combined with everolimus on
clonogenesis of 4T1, MDA-MB-231 cells (x x5,
n=3)

i (P<0.05), WLEI7~8,

1E MDA-MB-231 Zffifirh, SRRV i,
BULAL, IR4ESC A 2 | ARG IR 4E 5w 4 E-
cadherin 28 H £ & JF i (P <0.01), Vimentin,
MMP9 & [ FIAFEE (P<0.01), ZEHHILH . 2
SIS R 4E L F 4 N-cadherin, MMP2 85 [ 15 [%
& (P<0.05, P<0.01), #4E5EH2H N-cadherin
MMP2 f#HRIATH B AN (P>0.05); S5k4E5
G W ALBE A K 4E %5 F] 21 N-cadherin |
Vimentin, MMP2, MMP9 % 4 £ k&K (P<0.05,
P<0.01), WK 7~8,
3.8 FFHAIKAS IR Y 3L 5] #F 4T1 #= MDA-MB-231
20 i, PI3K/ Akt/mTOR 43 5 il ¥4 48 X & & &K 69 %
W FEATL A0, SEIRIA A, EHULAL, K
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T B, P<0.01; Sik4ESE R4S, *P<0. 05,7 P<0. 01,
BS5 EFRABKSKRERTX 4TI, MDA-MB-231 HHLEBEE AR (%100, x+s5, n=3)
Fig. 5 Effects of Shuyu Pills combined with everolimus on migration abilities of 4T1, MDA-MB-231

cells (x100, x+s, n=3)

. SRR, 7 P<0.01; SRAESCRILLEL, ™ P<0. 01,
Bl 6 EFABASKEZFN 4TI, MDA-MB-231 MR EEEHHIFI (%200, X5, n=3)
Fig. 6 Effects of Shuyu Pills combined with everolimus on invasion abilities of 4T1, MDA-MB-
231 cells (%200, x+s, n=3)

AeBEE| 2 | EHOLUES U YE S E] 4] PTEN 25 263k T MDA-MB-231 i fig s, SEERIY i, &
JHE (P<0.01), PI3K, Akt, mTOR &£k B4, R4 A4, EFIKAIKAEL R A
it (P<0.05, P<0.01); SK4EsEAI4LE, 2  PTEN A EXATHE (P<0.05, P<0.01), PI3K,
BOLK S IK4E S m] 4] PTEN R B THE (P< Akt, mTOR KRBT (P<0.05, P<0.01);
0.01), Akt, mTOR & [ EK LMK (P<0.05, P<  SIRAEZEEIH LA, BHHAH PI3K & A 55%
0.01), WK 9~10, (P<0.05), ZEHILIKAKLEZLF L PTEN & £
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B 7 4T1., MDA-MB-231 £ff8 E-cadherin, N-cadherin,
Vimentin, MMP2, MMP9 & H %%
Fig. 7 Protein bands of E-cadherin, N-cadherin,
Vimentin, MMP2 and MMP9 in 4T1, MDA-
MB-231 cells

. SEMIH, * P<0.05, ™ P<0.01; S54SR 4 A,

#P<0.05,*P<0.01,

8 EFMABESKREEFX 4TI, MDA-MB-231 4
E-cadherin, N-cadherin, Vimentin, MMP2,
MMP9 ERRIZPFM (x5, n=3)

Fig. 8 Effects of Shuyu Pills combined with evolimus on

E-cadherin, N-cadherin, Vimentin, MMP2 and
MMP9 protein expressions in 4T1, MDA-MB-

231 cells (x+s, n=3)

B 9 4T1, MDA-MB-231 4§ f2 PTEN, PI3K, Akt,
mTOR EAET
Fig. 9 Protein bands of PTEN, PI3K, Akt, and
mTOR in 4T1, MDA-MB-231 cells

kTHFE (P<0.05), PI3K, mTOR 7 3 1k F& 1
2196

TE. SRR, * P<0.05, ™ P<0.01; Sik4edm 4 i, "

P<0.05,"P<0.01,

B 10 EFHABSKEZTI 4T1, MDA-MB-231 i

PTEN, PI3K, Akt, mTOR & B XX B & M
(xxs, n=3)

Fig. 10  Effects of Shuyu Pills combined with evolimus
on PTEN, PI3K, Akt and mTOR protein
expressions in 4T1, MDA-MB-231 cells (xzs,
n=3)

(P<0.05, P<0.01), WK 9~10,
4 iTig

I, = BAMERL IR E R PR S < R
SRR, HpIER T RAA, R G
2 PRI R BULIGIT AN, 15 R,
[FIEE, B mUAR hE, (H5A 255, ik
B, BOIMAGEAR | el A B Wb TR R
rhgly, fEEUEANGE SR okt . FERIT
. BABRA M 2 2y, [0 e &

EMT 220l =t ZL ARl i (= 28 . R ny
FKEEHE, Hbpdi FEZLL E-cadherin H{CEAY I
Bz AR5 -2 2 PR FE A0 M e B e i e VR,
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