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0.5 W/em’#9 1 MHZIKIRAR 5 BR G- 8E % 7], 4F A T ASUIRSE 28l kMDA-MB-231 60 s/z, (%%
A€, ALK A % 6948, Western bloth& | 44 & 48 % & & $2443-I1(microtubule associated protein
1 light chain 3-II, LC3-II). £ "£48 % 4 F 5(autophagy related 5, ATGS) #= SQSTM 1 (sequestosome 1)/
p62%& & S KT AR, B AT B 69 K-F. Western bloti i caspase-3, 5% & V/PI# & F2DAPI
P & 7 ik HTMDA-MB-23140 it 8 = 7K F. ATGS5 siRNA%E 3 4m & =T 37 4| B "%, caspased? | 7|
Z-VAD-FMK T 47 %] 8 T, 1% I CCK-85#7 A “i A= 8 = *fMDA-MB-231 8 fe 94k . 45 R B 7, 1K
SRA B B IEAE F AL LC3-IIARATGS & & S R A K-F B F 51 3, mAESQSTMI1/p62%& & it &4
KPR E TFH(P<0.05). &4 B840 K B K I, MDA-MB-23140/2 ) AR Z 38 m, RIAAL
7B B0 B F W Ad caspase-3& B L R AK-TFH ), AT R A, 6 A8 T 5 30 &M
IRIRAR 5 BRI R 7 2T a0 77 69457 HIVE A (P<0.05). Z AR 46 R0, IRIRAR B IR fritid
HABILE B Ao B A ] FUIR R 28 IRAKMDA-MB-23 16938 7475 7) .

*H817 AU EMDA-MB-231; AU 75 45 & i, AW JE T

Low-Intensity Ultrasound Combined with Microbubbles
Inhibit the Viability of Breast Cancer Cells through Activating
Autophagy and Apoptosis

Yuan Zheying, Huang Kaixi, Li Hui, Liu Meikuai, Jiang Haidan, Chen Bin*
(The First Affiliated Hospital of Wenzhou Medical University, Wenzhou 325000, China)

Abstract Autophagy and apoptosis are the key factors resulting in the cell death of breast cancer, and the
therapeutic effect of low-intensity ultrasound (LPUS) combined with microbubbles (MBs) on tumor cells has aroused
increasing attention. However, the effect of LPUS-MBs on autophagy and apoptosis in breast cancer cells remains
unclear. In the present study, human breast cancer MDA-MB-231 cells were cultured and treated with 1 MHz LPUS
with 0.5 W/cm? combined with MBs for 60 s. Acridine orange (AO) staining, transmission electron microscopy (TEM)
and GFP-LC3 transfection were used to analyze the number of autophagosomes. The protein levels of microtubule
associated protein 1 light chain 3-1I (LC3-1I), ATG5 and SQSTM1(sequestosome 1)/p62 determined by Western blot
reflected the level of autophagy. Annexin V/PI, DAPI staining and caspase-3 indicated the apoptosis of MDA-MB-
231 cells. ATGS siRNA transfection was employed to inhibit autophagy, and Z-VAD-FMK to inhibit apoptosis. The
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results showed that LPUS-MBs significantly enhanced the protein level of LC3-II and ATGS, but inhibited SQSTM1/
p62 level (P<0.05). The result of TEM and GFP-LC3 assay found the increased number of autophagosomes in the
LPUS-MBs-treated MDA-MB-231 cells. Furthermore, LPUS-MBs increased the level of caspase-3 and the percentage
of apoptosis. Inhibition of autophagy and apoptosis attenuated the inhibitory effect of LPUS-MBs on cell viability
(P<0.05). These results indicated that LPUS-MBs inhibited the cell viability by activating autophagy and apoptosis.
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H®, (A 7 (low-intensity ultrasound, LPUS)EE A
T4l (microbubbles, MBs) T 4 1IF 5 7 LA 4] i 789 44
L ) S B 77, AL A A L R R P A FH A B

T2 A1 H Wi (autophagy) ¥ A 41 U AE 7 A8 T T
o HMEYIH —F 5 RO HLHI, F2Ed S
o5 T A R G 93 AR i A PR AR 1 R 5 495 P 24 L 2 R
YR A A 9 AR ED, (I FE R B W2 5] R A0 Y
F| I 14 5E 7= (autophagic cell death). = i 77 i,
LPUSHX & MBsH] LA 2 il e i) T2, AE 256 1 H
Wik (AR FH i AN 2 . AR SCHCK LPUSI A MBstE H
F N FLARIE A1 FRMDA-MB-231, JEA& [ Wit 1
TR 3 77553 bRk 73 T LPUSHE & MBs X MDA-
MB-23 148 it I WA 1 4 DA R B IR T
A 248 e 2 B T AR

1 MREREE
1.1 KR 5EE

JikE 56 2 9 V/PI(annexin V/PT)iR 7] 5. Western
blotF ¥k % JIR A B ' AH 5% 1 7 & BA X DAPI(4',6-
diamidino-2-phenylindole) 1 41 g &1 85 14 F 4 B 571
W _E RS 2= RAEMEARAT PR 7] ATGS5(autophagy
related 5). LC3-II(microtubule associated protein 1
light chain 3-II). SQSTMI(sequestosome 1)/p62 Fil
B-actinfl) —HL 31 H Abcam A ] ; 20 il 35 7% 1 IR 71,
L FEDMEMAH fg 5 77 A I 4 I i (fetal bovine serum,
FBS). 0.25%J8 & [ i ¥y 5 ThermoA 7]; CCK-8
(Cell Counting Kit-8)I4 F Dojindo A 7 ; Z-VAD-FMK.,

breast cancer cells; low-intensity ultrasound combined with microbubbles; autophagy; apoptosis

Y mE Fe G 8 %% Y (acridine orange, AO)JH H Sigma A
Ao AR AU 9 R 75 3 VR TT A (BTL-5825SLiA 75 I
BT O A LR RBTL) R A R A F .
1.2 MDA-MB-231408/91E 75 & SL36 1% it

MDA-MB-23 140l [ 1 E R 2= g2 f 2,
8 /H10% FBSHIDMEME;774E37 °C. 5% COL MR
RS FRFE, F2~3 AR LR, B2 dife 15 97 5% .

43 HTLPUSHX & MBsid 5 71 X MDA-MB-23 14
E WG AE T 2, 5 A5 FE 4 (Control)s #.41MBs
“H. HL.40 LPUSZH AT LPUSELA MBs 2 (LPUS+MBs).
23 1 W XTMDA-MB-23 12 it 18 8 & 77 B9 5 Wi B
43N Control 4. ATGS5 siRNA ZH. LPUS+MBs 4 .
LPUS+MBs+A4TGS5 siRNA4L. 43 #7 {# T 5 MDA-MB-
23140 F I FE G /3 B2, 43 AControl#H. Z-VAD-
FMKZ4l. LPUS+MBsZHl LPUS+MBs+Z-VAD-FMK
. FIRGHES, gk 5724 he

R 5 T &k 2 1 SCHR21EE ATLPUSAL #.  {
0.25% B8R FIBEH A AL B AN 5, %% 78 25T 135 mm
IR ML K 75 R Sk o T 2 L ) B TR
JiL BRI 1 R LR, RSk 5 B R IV R A R S
#1, 0.5 W/em?fJ1 MHz LPUSHE: & MBsid 5274 FH T
Y HRIL60 s. Uk A MBsALFE I, 7EDMEME; 37 3
i BESonoVue(Bracco s H) )il 75 it 5 71, 1 WA
2x10° MBs/mL). 7 AbBE S, 404k 82559524 he
1.3 A(IERELEE

L IRLPUSHR A 76 Ak B 5 75 15 77824 h, W4
Fr Rk, O\ S5 BE B G 9F T A9 50 pmol/L AO%E
W, 1E37 °CRE 7746 i § MDA-MB-23141 {160 min;
W W 2 b IR VAR, I ON T B 1K 10% FBSHY
DMEM; K6FLH i #% 28 58 b e - g2,
1.4 ESE 7 E & (transmission electron micro-
scope, TEM)#| 22

| IRLPUSHEE & MBskb Bl 5, 78 15 37 9 5 97
24 h, T3 )48 FH 1) ) %% 5 MUK 4 i A8 R 4y
BINK, BOJEHBEEPE. 4 °CEMT, 2%k —
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W[ g 3, PBSIEBE3 IR, FFIKS min. 4 °CHAE T,
1%HK 2 [ 722 he 4 °CHAEF, BE IR &l 4 £, 70%-
80%- 90%H1100% P B 6 52 Jid 7K, 2 47 3l £, B A0
Epon8 1234 51 flig (0. 3, FEREAT ) v, JH8 A H
MGG, AT WS AT 40 i e A, AR 2
U A ) 45 Al LK B-VE # U 5 AL AT )
Fr, B 5 HLEE N L EEMDA-MB-23 14 i HH (1) A
1.5 GFP-LC3%:3:

TH ALMDA-MB-23 141 i J5, 1t 5% 7% 2 W 14 =
92 mLH K 41 B % R B 2 50%~70%. 8
&% 910" /mL ¥ GFP-LC3 iR # #5 [3 18 A= ) B} (1
) PR 2 m) W4T IR e, &G 5 % (multiplicity of
infection, MOI)E 41100, AR (1 5L 50454 E T,
ST mL I G I35 5 772 0 e s 5, Bk THET
N, 64L R FMDA-MB-23 141 fifl %5 & 4 (1~2)x10°,
P4 25 50 2% 105, MOIE 100, iRy 55 771 420 pL.
Fg 3 7558 B 0 ML 35 77551 mLJE, 4220 pLif
R BRI T G MG s IR R b . 37 °CHE %48 i
B2 hJa, JoLiE iR 77 5 5 4 i IE R 7R 8, 37 °C
B B i, i E AR E RO WAMBE N I
PR AR . B N SR RN SR 0O 7 5 K
A3 20 MR R, RR AR SO B EHEAT AR . 4T R
BB EE R ML AP £E 7724 h, WORIE R BB (Leica
TCS, SP8) W %2,
1.6 Western blot

18 F 2547 1% 2% F BE A9t 360 (phenylmethanesulfony
fluoride, PMSF)JRIPA (radio-immunoprecipitation
assay )41 il R OR HR XA M i 2] 1 0, (I BCA T
TR B R B, i R P LU A B B R A S AT
SDS-PAGE/r B 25 1. VIR ZE R & AR 3
b SR DT R B B U R B R e S
J#i(polyvinylidene difluoride, PVDF)fi%(Bio-Rad A &)
Fo 5% i fig 4= W3 A2 b, #E4 °CUkAf thAd
ATG5. LC3-IIMp62—Hi(1:1 000F %) & i 7,
JEAE IR T B S B AR 1L I P B 2 h,
1E 14 % 4t (PerkinElmer 2 7)) b n 3 5 44 46 2 ko
#i(enhanced chemiluminescent, ECL)(Thermo/A )i
1THE . 19 2 1) 45 J2 14 F AlphaEaseFC 4.09K {347
5 SR FE B AT
1.7 DAPIE:f

MDA-MB-23 141 fs & ik |3 &b 3 J5 7524 5L Bk
WS FR24 h, 1 FH10% 2 5 W 7E4 °COKAR H [# 2

30 min, PBS#E¥3IK, BEIKS min, F#F0.1% Triton
X-1000K #5752 min DA 27 7 4 fufi, DAPIYL I 4L 4
5 min. PBSTE PG 7E 1R B 26 e Fisg.
1.8 REXERBV/PIRE

FE24FLAR R Al 582 101, B R ik s, 4% R
O3 SR [R) 3R A7 AR S P A, AR 3R BRSO B I V/PTL t
3 (R 3R B RAEMEARA R A &7 kb
o AFFH0.25% M g & B (b MDA-MB-23141 Jiig
Ji, 1 000 xgft % 18 25005 min, {4 A I B A
V-FITCH% Wi %% 4,10 min, %R J& i F PtdIns 4% ¥ 7E
20~25 °CHAF R 4e(10 min. 55 ¥ MDA-MB-231
Y1 i 47 70 20 40 i A (FACSCaliber, BDZ &), 43 #7148
FTE TR
1.9 ATGS5 siNRARYEE 2

ATGS5 siRNAIE X ¥ %1): 5'-AAU UCG UCC AAA
CCA CAC AUC UCG A-3', -t g5 5 25 AR
BE 2 74 . MDA-MB-23 144 i 4 1k 5 B T-67L 1R
o, BEFLINA2X10°40 . 5% & 13 7% )5 18 F Invitrogen
/A F] I Lipofectamine 20003 1T 4% 4, HARI 67 i
WA Invitrogen 2 7] FIHRAE T . 7E4E 448 hJE ARHE Sk
IOV R AR VAT TR AR ARSE
[FIsiRNATE X RERNA . fif5, SRHCA IS B AT
Western bloth il 4% Y4 J5 ATG ST ERORERE .
1.10 Cell Counting Kit-853#f

MDA-MB-23 1418 & ik FiR AP )5, TE96FLIK
HRAEFLAHS 00014 Y, 59524 h)im B3 100 pLT
i ()85 IR 3L, FRRE10 pLAYCCK-8 s B 71 i N B AEAS
fLH, 737 CHFFRMH A1 h, 450 nmi K1
bR S EUDAE -
111 FitFESH

SPSS 158141 (SPSS Inc., Chicago, IL, USA)%>
M EHE, AR 20 2 8] 1 22 5 B FH 7 22 73 ST ANOVA iE
T4t WM Hr i FHLSD /7. P<0.05°%
R BB R ERE .

2 H#R
2.1 LPUSEX&MBsA 32 [ iNMDA-MB-2314H
Brh B AR R

NAIE SELPUSEX A MBsXTMDA-MB-23 141 g
W (e BEE F, 2AOYLfh, GFP-LC3%% Y FITEMWL
S A P R T W AN [ WA B, R IR
TXF B ZH, LPUSZH 40 o A 21 €,75¢ 6 B ri B 2 384 A,
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T LPUSIHK A MBsZH I 1 — 25 e 10 7 40 Jfa w18 14 11
LU R OGIE R ECRE I 3G In(EI1A). TEMAM %K 3,
LPUSALFE60 s [ 4H it Hh 002 I 45 14 1) 5 W AR S50
I 2 38 (B B), MLPUSEL A MBsZH H (1 F W A %L
BN, [FFE, W 1CHR, GFP-LC3#% 4L
Y 5, 7ELPUSHR & MBs4H &b B 5 (1) 28 fifa v W 52 3]
K& mIRLC3BH M4 A, 3X 15 BALPUSEX A5 MBsH &
FEEMDA-MB-23 1 41 il b F 7K
2.2 LPUSEX&MBs&3E 7] A S MDA-MB-2314H
fE B ISR S & B RK T

. F Western blot /7 v it — 25 43 HTLPUSEx &
MBsXMDA-MB-23 141 i [ 7K~ (1 50 . D3Ry
0.5 W/em?f] 1 MHz LPUSHE: A MBsfEH MDA-MB-
2314160 s, k8553724 hig, 4T FMERR SR AR
LC3. Beclin-1F1p627KF-. X B4R A 4iMBsZH 1,
IR KT IR TG ZE e, AR AR T X R 2 A
4ELPUS4, LPUSHEE A MBs4 A1 [LC3-T17K °F B &

MBs

Control

(A)

AO staining

50 pm

B) Control MBs

TEM

©

GFP-LC3

50 pm

Control

THE1(P<0.05, EI2AF1KE2B). ATG55LC3-11)481k
A AL(P<0.05, E2AHE2C), 1H f£p62/K - FELPUS
B AMBsZL I & 1 F%, 1X 1 BHLPUSHX & MBsHH & 34
THMDA-MB-2314H fg 1 [¥] [ W& (P<0.05, EI2AF
2D).
2.3 LPUSELAMBsA IR FHMDA-MB-23141 5
AT

DAPIZE 5, J B & ([ V/PIE 4 LL K cleaved
caspase-377 Hf LPUSH( & MBs Xf MDA-MB-231 4]
L8 T2 B 5 . LPUSAE FH60 s/, ZDAPISE 1K
B, AH T T xof HELZH 8 B 2 i A% 4 A R R
) %5 & B S B9 0, ELPUSHE A MBsZH b 41 i A% 7
LIV 40 M B &k — 20 3 n(P<0.05, E3A). B
I V/PLYE 8 53 #1 % I, LPUSIEG & ok 6 B . 386 i 77
MDA-MB-23 141 fid 147 T, 1£30.36+7.62, 5% HE 20
MR ZELPUSA AH L BT G it % 2 57:(P<0.05, X13B
ME3C), fH 2 B aiMBsH IF A2 5l A M .

LPUS LPUS+MBs

50 pm 50 pm 50 um

50 pm

LPUS+MBs

A: AOJ 4y T 4 P P B VR 4 s B: 328 5 LB L SRS [FIMDA-MB-23 140 it 1) 1 WAk C: GFP-LC3%6 SR ¥4 i v |1 Wi g .
A: AO staining for the acidic vesicles; B: the autophagosome in MDA-MB-231 cells under TEM; C: the autophagosome in MDA-MB-231 cells

transfected with GFP-C3 under confocal microscopy.

[E1 LPUSEXEMBsSCIRIEINA-MB-23120 0 5 Mk A % B
Fig.1 The number of autophagosome increased in the MDA-MB-231 cells treated with LPUS combined with MBs
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A: Western blot/3 T [ g A7 25 8 F BUKF; B: LC3-ILF 3 5E 853 r; C: Beclin- 11925 S 204 D: p62ff) 4 5E f5p 4. *P<0.05, **P<0.01, n=6.
A: the protein levelof LC3-II, SQSTM1 and ATGS5 determined by Western blot; B: semi-quantity analysis of LC3-II level; C: semi-quantity analysis of
Beclin-1 level; D: semi-quantity analysis of p62 level. *P<0.05, **P<0.01, n=6.
2 LPUSEL&MBsALIEMDA-MB-23148B0%T B b AR5 E A RKFRIFNT
Fig.2 The levels of autophagy related proteins in MDA-MB-231 cells treated with LPUS combined with MBs

Caspase-372 { T- AT #, LPUSEL & MBsHH 2 LU Xt
HEZH A R 2B LPUSH B I3 34 Jilcleaved caspase-37K -
(P<0.05, KI3DFIE3E). DL &5 5308, LPUSE A
MBsAbFEIE 3 5 7 MDA-MB-23 14008 12 17K .
2.4 BEFAT N SLPUSE AMBsHIHEIMDA-
MB-2314H 858 E /1

RNAiTIEUTERATGSH0 ] | Wi K, i3k — 3553
Bt E B AELPUSER & MBs X MDA-MB-23 148 it (1) 1
. L YLATGS siRNA 48 h)5, Western blot4h
R, FAXF T #% YeControl siRNAILHMY, 3% JLATGS
siRNA 40 g 1 ATGS5 1) 7K ~F B & F F%(P<0.05, &
AART E4B), 1S 5G 45 BLUE S, ATGSHE Rk 2 i it
k. LPUSHEL&EMBsAL 60 sia, A% T3 YtControl
sIRNA [ 21 fifd, Western blotZh 5 2% B, # Yt T ATGS
siRNA 41 ILC3-TI7K “F- B & R B, IE SEATGS UL
BRPZAC T 4 ) 5 Wi 7K1 (P<0.05, E4CH1El4D).
CCK-873 # & I, LPUSHX A MBsAb HH I 2 4171 il 41 i
(RIXGEE G 0, AEZ M) B WK AT B4 1 LPUS
A MBs X 41 i i 77 41 /E FH (P<0.05, El4G).

Z-VAD-FMK /2 caspase i il 5], ] LA I 2 417 il
YA TS . Western blot/3 1 2 W], Z-VAD-FMK {2
= 98 /D LPUSHEL & MBsAb 2 5] it ff) cleaved caspase-3
(11 ETH(P<0.05, EIAEFIE4F), iIF S0 127K ~F 1)
TR, CCK-8%#r & B, LPUSIE: A MBsAb P I3 2% 11
1) 4 A P B 77, AE B K AT R 43 1
HLPUSHK & MBsXT 41 i 7% 7 1) 40 1) £E FH (P<0.05,
Kl4H).

3 g

JE ARV A L e (0 A0 232 32 G T, 5
Gt T e ke & T BN R G RIR YT T, A
Ji g R BE T F A RO TE 5T T B SR, B AT =
FF 7L B (R T T BOSCR B> HABUR =D,
I, FTER B ITERIGT =AM FE . =B
FUBR R TR MM R . IR FIERBB2/ N R 4K
[X ¥ 52 4&2(human epidermal growth factor receptor 2,
HER2)F: A= i FLIeE, o5 P AL 16% /e 4P,
2 3 P A% ) MDA -MB-23 144 fifg B 4 = BH 3L R e
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(A) Control MBs

LPUS LPUS+MBs

50 um 50 um

50 4m 50 tm

50 pm 50 pm

50 pm 50 pm

(B)
4 3Q1 Q2 +3Q1 Q2
10 0.13% 1.10% 10 0.28% 5.01% (D)
10° 4 10°4
E : Cleaved p— _‘
GE 107 caspase-3
= = .
2 5 B-actin | @D EHED G -
10' 5 101y »
3 (o}! 1o Q3 &@\ &f’ QQ% ~
100 193. 4.94% 10°_180.608 17.10% <& V Q&
100 10 102 10° 10* 10° 10! 10° 10* A
FL1-H::Annexin V FITC FL1-H::Annexin V FITC
Control LPUS+MBs
©) = B . **
b 204
&0 '
g 30 $03
3
g 20 §0,2
%) =
£ 10 30,1
a S 0
27 N I
& S S = S
C/D& & \30 x@Q’ S ¢ \8 &
N 3
3

A: MDA-MB-23 1 4 i FIDAPIH: 5, 55— Hi b (3 (7 HEFK) ISR OR BER —HF, R IR 6 T A%, B: B E A V/PIHL S, C: MR IRBEE A
V/PTHe 8 45 FLAEAT I T2 2 1) 2 52 /70 HT; D: Western blot/3 Hrcleaved caspase-32 [ /i 7K °1*; E: cleaved caspase-32% i F 3 5 1 43 #T; *P<0.05,
**P<0.01, n=6.

A: DAPI staining for MDA-MB-231 cells. The figures in the upper row were enlarged into the figures in the lower row. The white arrows indicated the
apoptotic nucleus; B: Annexin V/PI staining for MDA-MB-231 cells; C: apoptosis percentage according to the result of Annexin V/PI staining; D: the
cleaved caspase-3 level determined by Western blot; E: semi-quantity analysis of cleaved caspase-3 level; *P<0.05, **P<0.01, n=6.

[El3 LPUSEX&MBs{E#MDA-MB-23140/0E T
Fig.3 LPUS combined with MBS promoted apoptosis of MDA-MB-231 cells

YRR, B WER B AR VA ) L e 4
6 ) 4 B 15 5 4 L ) A K PR B R 2 VR T =]
P LR 1) T AT J7 95, T 8 LPUS 45 -5 MBs#1
MDA-MB-23 1 4H Jf 8 58 5LV 2 1 SR A B RS )
) — G yT 77 1o

MBs &8 it s A G 5877, FAE/NT10 pm™s
TE (R AR 75 [X 3k WMBs & A= AR 2R P R 3, (22 AE
LPUSIX 5, MBs th 3L 55 b Al i, w7 LA &
20 W 7= A K O 9 T 48 2B (reactive oxygen species,
ROS) K AEEAL NN . 75— 71, LPUS4: &-MBs
CIRDSTY S b s o A M NTTRS S i = g RE KT

DA R DNASE T 24, P 7 T R 2 3L [F] 5] d 4 f g 12,
L X T4 M 1 Wk e AT R 8T AN Gk, LPUSHE H
TMBsJ& 5l #2254 AE F, 35 50 2H 23 A 4 B 5 (1 38 3%
P, [EEDNAF B 2990 F1 HAth AR K4 75l it
Y MRS L1 o LIS T AR N, T A EE LSOV A
MRS b i FLAR KN Ak 2], (EMBs I R/ fok
9, DR HE DLE N B4 B 9t H AT R MBS
NG P R IE, TR TG NSRBI AL, H 2 IR b
VB9t 75 1 5 7RI 7E S P 90092 S ke R P B A fie
FR I AR B o

A AF FLPUSSE S MBstE FH T = 9 12 L i 9
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A: Western blot% HTATGS 2 [ J§i /K 7, B: ATGS%% 717 [ 2 52 B 42 HT; C: Western blot4> HTLC3-114E [ 5 /K 73 D: LC3-11%k 47 1) 2 52 & 4375 E:
Western blot43#Tcleaved caspase-37 [ 5 /K °F; F: cleaved caspase-3 &5 [ B4 4T; G: i | WE/KF 5, CCK-84r B4t 5s; H: #k R

KI5, CCK-85 T4l i g /1. *P<0.05,%**P<0.01, n=6.

A: ATGS leveldetermined by Western blot; B: semi-quantity analysis of ATGS level; C: LC3-II level determined by Western blot; D: semi-quantity
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Fig.4 LPUS combined with MBs inhibited the viability of MDA-MB-231 cells through the autophagy and apoptosis
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