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W E B iR BB R (Lipo-MIT) #3872 58 38 75 i 45 B8 5 T B (CSCs) T H 69 % vh , JF 3L T 55 5 BRILES 3
B (PI3K)/ % & 8 B(AKT) i@ 384583t LA AbLh) . ik i@ AR ok 92 363 5K Lipo-MIT %4 4@ i3 74 | 3T 4% Fm CSCs T M4 4269 %
ey, MY HEAR RAIP I 0 0 A2T80 S+ AP A5 ML AL R L3R 7T 2.5 mg/kg Lipo-MIT 54 75 4% R4 A M A BAR I 98 & K P 5 4082 9%
I A5 AE 9 %R, I H K Lipo-MIT %40 il 5 b 5 2822 F PISK/AKT i@ 5% | b - 18 £ sk 4k FiAn £ F o kA e A 1E R, B8R
Lipo-MIT *+ A2780 ,SK-OV3 F= OV-CARS 20 il 44 3 4 4 IR 5% 25 0.72 5,41 ,2.77 pumol/L; 5 7 71 4 #8.(0.1% = F 3K L A0) bk
#,0.5~2.5 wmol/L Lipo-MIT 7T 5 3 M4k 2 0 18T iR B 45 42 4 IO iEAS 9B 3 IRV iE 4% 40 JL 4k | T iAAY 24546 & (N-cadherin) &
G &k | B bk 4555 4% (E-cadherin) & & % 34 (P<<0.05) , 5+ BeARIY B 3R Ak & | T8 CBEBLABS 1A1(ALDHIAD) & & & ik (P<
0.05)31.0.,2.5 wmol/L Lipo-MIT 7T 2 & M- T 20 B R kA K Ao TR G0 i P 2 5] e R Y AE®R & 2 &34 (P<0.05), 2.5 mg/kg
Lipo-MIT #3474k R A9 & AR E AR B BMEE (& AT G B )3 EH RN %0 (P>0.05) , 7T &M B LR 7
22 AL, 5t 7T A6 I 48 2% N-cadherin = CD133 ,ALDH1A1 (4L 5 mg/kg Lipo-MIT) % & ik (P<<0.05) , L3 E-cadherin (/X
5 mg/kg Lipo-MIT) & & %% (P<<0.05), 7R [ JE/F % Lipo-MIT ¥ 7T £ 2 KAk 2m it/ i 75 2842 o PI3SK ,AKT & & 49 5 B3 AL K F
(P<<0.05), £5i& Lipo-MIT =T if it 47 4] PISK/AKT i 547 P sk A h) 97 S 98 2m B0 38 78 iE A Am 1k,

KB RICE B U ; 97 £ % 5 /B 2 T 4918 ; PIBK/AKT 3 %

Effects of Mitoxantrone liposomes on the proliferation, migration and stemness in ovarian cancer cells
WANG Dong'*, ZHANG Yue’, CHU Baiwang’, SUN Hua’ (1. Dept. of Pharmacy, Tianjin Medical University
Cancer Institute & Hospital/National Clinical Research Center for Cancer/Tianjin Key Laboratory of Cancer
Prevention and Therapy/Tianjin’ s Clinical Research Center for Cancer, Tianjin 300060, China; 2. Dept. of
Pharmacy, Tianjin Cancer Hospital Airport Hospital, Tianjin 300308, China; 3. College of Biotechnology,
Tianjin University of Science & Technology, Tianjin 300457, China)

ABSTRACT OBJECTIVE To investigate the effects of Mitoxantrone liposomes (Lipo-MIT) on the proliferation, migration and
cancer stem cell (CSCs) stemness of ovarian cancer cells, as well as to explore its mechanism of action based on the
phosphoinositide 3-kinase (PI3K)/protein kinase B (AKT) pathway. METHODS The effects of Lipo-MIT on cell proliferation,
migration and the stemness characteristics of CSCs were investigated through in vitro experiments. A human ovarian cancer A2780
cells xenograft tumor model of nude mouse was established to explore the effects of Lipo-MIT at doses of 2 and 5 mg/kg on the
safety of tumor-bearing mice, as well as in vivo tumor growth and the pathological characteristics of tumor tissues. The influence of
Lipo-MIT on the expression levels of PI3K/AKT pathway-related proteins, epithelial-mesenchymal transition related proteins, and
stemness related proteins in both cells and tumor tissues was also investigated. RESULTS The half maximal inhibitory
concentrations of Lipo-MIT against A2780, SK-OV3, and OV-CAR5 cells were 0.72, 5.41, and 2.77 pmol/L, respectively.
Compared with solvent control (0.1% dimethyl sulfoxide) , 0.5-2.5 pmol/L Lipo-MIT significantly reduced the cell colony
formation rate, shortened the cell migration distance,
ABEETR b [ 5225 T A 4l e e 4 2 B~ BRI H (No. decreased the number of migrated cells, down-regulated the
HXHY2024KY0001) ; 155t P 5 5 fil A 5 2R (No. Y XTL-2022-0435- protein expression of N-cadherin, up-regulated the protein
0392) 5 RHLTITPE 2 0 p = R H (No. TTYXZDXK-3-003A)
* E—EE B2, WA I . BRIy 1A R 2y
YIFHLEl . E-mail : lvn1314@126.com
#EIEVEE BT ST M BT B I SR protein  expression of aldehyde dehydrogenase 1Al
Bl . E-mail; sunhua@tust.edu.cn (ALDH1A1) (P<<0.05). Additionally, 1.0 and 2.5 pmol/L

expression of E-cadherin (P<<0.05), and also decreased the

stem cell sphere formation frequency and down-regulated the
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Lipo-MIT significantly reduced the stem cell sphere formation probability and down-regulated the protein expression of sex

determining region Y box protein 2 in cells (P<<0.05). In vivo experimental results demonstrated that 2, 5 mg/kg Lipo-MIT had no

significant effects on the body weight, food intake, water intake, and organ (heart, liver, spleen, lung, and kidney) indices of

tumor-bearing nude mice (P>0.05), but could significantly improve the pathological changes of tumor tissues and remarkably

inhibit the protein expressions of N-cadherin, CD133 and ALDH1A1 (only at 5 mg/kg Lipo-MIT), up-regulate the expression of E-

cadherin (only at 5 mg/kg Lipo-MIT) in tumor tissues (P<<0.05). Lipo-MIT at different concentrations/doses significantly reduced
the phosphorylation levels of PI3K and AKT proteins in cells/tumor tissues (P<<0.05). CONCLUSIONS Lipo-MIT can inhibit the

proliferation and migration of ovarian cancer cells and the stemness by suppressing the activity of the PI3K/AKT pathway.

KEYWORDS mitoxantrone liposomes; ovarian cancer; cancer stem cells; PI3K/AKT pathway

NSRRI LR , 2R BRI A 20 7
APER P EIEESET " T O S R B = AR
A BASWITE 29 70% W) B TERZ I AR T,
BARE LR —Z3697 (AT ARYIER A7 FEE MG Y755 )
AR 22 BRI B0 R I RS IR AR B 22 L 1H. 70% 1Y
BEANTE 3N LN, I B K BT 259
TR S RRAIR, B AR A AR 2R 29% B GER YT TR
MEGEE" 7 DRI , i 247 4 A AL v 68 AE T 40 HE (cancer
stem cells, CSCs) | 42 S i B% 25 QBB IT AR, S B
S A ST O RERT A

CSCs/2Fa A1 T g U iy —/NER 73 B T2
LR VE A A M, B 1 3R I0RT TR 58 A1 22 1] 43 Ak Y
WM, EARSE B ST RIIR A, CSCs B\ N7 I
52K Tk 2 RN RS S R kR A DGR ™ Y B B
AR B AE BE LB 3 3 & (phosphoinositide 3-kinase,
PI3K /%5 118 B (protein kinase B, AKT )i 1% i Ab 57
B RAS  TZGHE B OS5 R A R T | b 2 -[8) 58
AL (epithelial-mesenchymal transition, EMT) A CSCs
HREE AR RS Bt A R A ] PIBK/AKT
SHIESONIE SR NEAR SRS DN =S

AKFCEERAE Fi& (mitoxantrone liposome, Lipo-MIT)
JERFE R %) ol BRI Y, Bl TR A 22 /b it — 2k
BRUEVRTT 102 & SHMEVR A S T 48 bk B0 98 il N R 3
HIIEIRIGYT o Lipo-MIT EAT ¥ i) g e ok 7 304
AR R R L, BES BRI 1 O EREPE SN
R FF 0 R AR R R MeAh A IR IRIF 5T
UE S, K HG TR S A B SRR AR B — B IR YT AL
R Lipo-MIT 41 Jié 28 5P 819 40 s ) i 5 it 1 o
B RIS S 4 . FET o, ASBIFGE LA B S 56 4t S H:
T AW FERT G2, I DN PISK/AKT 8 [ [ 98 425 174 £
JE & AR Lipo-MIT (A Y S TR SLgs 14 245 50r A
BLTL L b 5 1 OB S0 F0 AL 36 T 7 I S L 3T ity 7 A8
%, 1] Pt 24y 1 & Lipo-MIT 7 Y Il PR 325 B 1k $22 {1t 21 1
FHeilt

TEZD; 2026 455 37 5 1Y

1 ##
1.1 FENE

A FE T A 2 AL ALFE : DY Y-11 B (1 L vk
{ . DYCP-40E B 5% JEA (b3 1T 7S —A% %)), 100TM
Thermal Cycler %) 54 i 5% X S 1 (PCR )X \HBS-ScanY
W4 E sh 2 S fERFFR Y (25 [E Thermo Fisher Scientific 2%
), Odyssey BUZT A1 A% 52 48 (32 LI-COR A H] ), LX-
300 7Y = 2 2.0 41 (15 =] Eppendorf /A ] ) , HistoCore Ar-
cadia H £ 5 A0 39 HL (f8 [ Leica /A 7] ) , Ts2R-FL % 4
SEFA R o 308 ( H A Nikon 24 ] )&%,
12 FEHRBSKA

Lipo-MIT V5% (41t 5 H20220001, #LA% 10 mL: 10
mg) H A1 25 48 F it 250 (0 80 ) A B ) B4t
DMEM 4 Jifl 3% 35 35 (4165 12491015) 947 G e o BR 7K
H G ¥t (it 5 2805765) 21 14 H 32 [¥] Thermo Fisher
Scientific v 7] ;s MTT i 7] . RIPA 24 i Il BCA & A &
HIRF & (54 512 M8180 . R0020, PC0020) ¥4 11y [
TR FERHE A B T 5 2 1 B0 500 At A 4 4
A0 w4 K F (basic fibroblast growth factor, bFGF ) fll &
Bz Az K R F (epidermal growth factor, EGF) (4It-543-51 A
HY-B0496 . HY-P7004 . HY-P7067) 4] i) [1 26 & MCE /2
5 S PISK MR 1k PISK (p-PI3K) \AKT B fk AKT
(p-AKT) 5P X Y HEZE [ 2 (sex determining region
Y box protein 2,S0X2) . Z [ i = 1A1(aldehyde dehy-
drogenase 1A1, ALDHIA1) 1 2245 % & (N-cadherin) .
CD133(CSCs TH:hrEY)) . I B 45%5 % (E-cadherin) 1
B-WLBhF [ (B-actin) ¥ 7 T (1543 31 4 R381065
341468, R23412, R30004, 310021, R22713, 680441,
252208340341 ,R380624) ¥ (4 BB 1F BELE W ARG
FRIHAT A A
1.3 4HAa

O\ B B9 40D SK-OV3 .OV-CARS5 ¥4Il [ [F 58 5256
PRS-, A2780 41 [ L1 & A MRk
FBRAF] . BT 20 58 iU B R T 5 4 (455
6 ATCChRife) B 3 JE AR I (45 R 2 F1E) o

China Pharmacy 2026 Vol. 37 No. 1 © 43



1.4 ¥

K i F 5h W) fi E SPF 2% 4 J51 i MEPE BALB/c
PR, R E 15~ 17 g, W [ b 5 438 1) 1 52 560 sh W 3R
A RO | [ =14 T E S SCXK (52)2021-0006]
YA JG , T RERH K= s L 5 b 35, i)
BN 12 hot/12 h A28 AR Sl 40%~60% | it B2
g 20~25 °C, fr) 37 I B BR B B B A TAOK . s
i H S EAE AT G KRB R A TR B R 2
GAER S S AE A BRI ZLR AR BRAEIE 5 SWX Y-
20241019105,

2 Ak
2.1 4HRESELE
2.1.1 4Muks

I SK-OV3.OV-CAR5 . A2780 41 jify , 47 T4 i 1%
FRIe, F 37 °C 5%CO M CF IR FR:#. BF2 dHE
e 1RGSR OO AR KA A T S 2250 50
2.1.2  Lipo-MIT X} 41 iE 3458 HE 71 A5 1

(1)MTT SE 55« 4 3 4 M 1Y 25 B2 8 3 5X 10"
AL 5 L 5 AR T 96 Ll . E LR SR 24 h,
RIS MG RE IS K 3 RIS 3143 2 L RS i
JiL 525 4 ) % PR ZH (0.19% — W1 3% S B0 ) 1 Lipo-MIT
38.65.3.865.0.386 5.0.038 65 wmol/L ZH (¥ J& K3 4 1 1
TR 25 BB E ), B E 3R FL. #0.5 pL/ALH
X HRAT | 2 245 A A0 R i A Rz 3 79 a5 240, b PR 48
hJa , FEREEAAE T &L I A MTT 3, AR 5+
FAPAREERE TR . A W R MTT AW, A 100 pL —
SRR, & F 37 CCREFEA P A 10 min, SR EFARY
TE 492 nm P T K I 4% L 1Y O %5 B2 (optical density,
OD)fH , I AN ML A7 1% A0 AF I 5 (%) = (5L
OD H — %5 141 OD {H )/( X%} IR 41 OD i — %5 1441 OD
) X 100%] LA K 25 %y XoF 240 it %) 2 504 il v B (half
maximal inhibitory concentration,ICs) -

(2) FLRETE LS 8 A2780 41 (AR5 “2.1.27 W F
SERGEE A, T [A]) % IR EE S 1 0004/mL J , 54
FhF 6 FLA . W HIEE R 24 h, FRAN 52 AN BE IS 40
Jita 53 A X BE2H (0.19% — FF AR F Lipo-MIT 0.1,0.5,
1.0.2.0.20 nmol/L 21 (i BEARPE AT TS g0 25 SR )
BV E 3N E AL, %10 WL/ALI X R 452520 vhom
AAR G TR 25 B 2 dRFLAR Hh s R AL e
35, AW IREL 2% vPiR (PBS ) T VR4 2 3 /7 , #Min 78 4= 4%
FRIEK W), 10 dJF W sl FR3k , FH PBS I R4 2 i
J& W EEL I 2 mL ) 4% 22 5 B 1 % 22, 30 min
JE W3 4% 2 W, FH PBS TS VR4 2 6 . finA 1 mL
B9 0.1% 45 Fh 58 4 (2 20 min, Yo 045 oA 45 T 2
FHPBS Ve 4RI, B THA MR . 3% T =R e BEIE iR
SERETE LR (%) = FERETE A4 FP AN i B X 100% ., 5K
IR 3K,
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2.1.3  Lipo-MIT X} 2 Mgt i 5%

(D RPR S - B A2780 4 i %) 45 i R 4 3 X 10°
AL 5 B8R T 6 fLi P . H AL IE 24 h, FR A0
SEANGRE IS AR R I UEA T RIR . RRSE S L FE A
Ji 3 R X5 BB 20 A1 0.1, 0.5, 1.0, 2.5 wmol/L Lipo-MIT £H
(AR R LR 25 Rk B ) , B E 3N E 1L,
DUINZG 58 S8k 0 b, il SRR S8 B, Bl 430 78 25 P Ak
P 12,24 .48 h AR, 10 SRR 98 B A 4 R HE
B R R =0 h 40 R 55 B — 25 A BEAS [H]
AfEI (12,24 48 h) 4 RIR e . SEB0 A 31K,

(2) Transwell /N2 5256 - FH TG LT 1% 557 30K A2780
21 B %% B TR AR 1 X107y /mL & o8 H S A b
Transwell /NE 1) 12, BAS FENA 200 wL 420
£ Transwell /NE T ZE LA 600 wL 47 20% A 4 1L
THIREFREL, DIILA S A AR . AR se el
BEJG 45242.1.3(1) 7T F ikt T anie ol a2, g
A/NEPRIMA 4 WL R/Z50, 48 h )5 R R 2471
R IREE  F 4% 22 5 B 15 40 30 min, 4351 1)
LR 2 NEFIIA 0.1% 45 f 22 g4 45,20 min, R/
= BRI NS g s R AR TR T E
PR A AN . BT Ja XN ST RO B B T
R A T LR ERE 3R,

2.1.4  Lipo-MIT X} CSCs T )52

(1) T4 BRAARTE S 56 K5 A2780 4 i 1Y 2 52 14
B 1X10°A/mL J5 B AR T 6 fLAch . H LRGSR
24 h, FFAMAE SE MG RES , $5°2.1.3 (1) "I R 5 gkt 1740
M2 252, ARBRAS hm MR SRR, AR B
AEFLAR A 20 A, 1 FH 58 R 32 3 5500, SR 5 18 PBS
TRE D, I IS W, G L bR BRI RS 3R (
bFGF Hl EGF ) #2401 . X 4% 20 265 9y kb B i () 40 i E
A5k, 22 BEFL 1 000 4200 Bk 42 P 1 BRI I BAF 24 £L
Berb, AL A0 i S BN o0 A CR R . 1535
7~10 d, FEXf BAE i3 2 B2 >100 pm (27 5 %
BRIGZC RS o W AUBE T 40 BRI SR 45 20 40 iy e g
BRAE, IR I O8I 3ROE i3 (% ) = REAL
T B b 98 ER A9 A B4 Fl 40 i BB X 100%]. SE 56 &
23,

(2) M BEAR RS20 - 4 A2780 40 i 1) 5 B I 2 Sy 1 X
10°AN/mL & P HBERD T 6 FLAR . S 37 24 h, R4l
M58 MG RE 5, 4262.1.3(1) "B ik A i e o 4 L 45
2y, AbPRAS hE, We b IR IR I T A FL AR P
LA, (P 8 B 7R A 0 5, I PBS RO, 77 1
T8 , FHIG ML B BRI i 7 2 s B At . W 4541259
ALFRS A AN A T ECRI AR BRI, K L b R A R o
96 FLAR . BEEEAHR AN H 4k 4 41, Al H
T B 136 08 (4391 & 200, 100,50 .20 4> ) , BFH B 344
fLo HBFFLAR L % 20 40 M 35 732 40 T BE 92 7~10 d, 78 XT IR
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HANEIE 227 e Bk n &k 58 . B Aes N
BEIF 0 S A5 AL AN AR R AR o 3 A A BR AR B AR AT
2 F (https : //bioinf. wehi.edu.au/software/elda/ ) 17 5L H
ALBR T A RS BR AR

2.1.5  Lipo-MIT X} £l Jifd v EMT b i T A5 &9 e
PI3K/AKT il AH G H (#3152 1)

K F Western blot B8 . A2780 401557 4l
M2 ek B A “2.1.3(1D) "W R, K48 hlm, R
520 RIPA 22 fift e $ UA g v B B 1, SR #5 IE BCA
S RIE LIEROR RE AR E . B EA R
PR 38 A e S TR 8- 2R DR e e e L vk (Pl
220V, HLPKEFE] 90 min) 4328 8RR &, IR LR (H
7 300 mA., F I A] 100 min) 25w — 8 240, FH 5%
JIi 1R 3 8 B P 1 he KBRS B 5 EMT fr & 9 (N-
cadherin , E-cadherin) . CSCs T 4 ¥ i % (ALDHIA1 .
SOX2) \PI3K/AKT it g AH G 1 (p-PI3K . PI3K .p-AKT,
AKT) .S (B-actin) — Pt (Fi B LG4 1:1 000)
MY PR GEREBREH G HUFE (FBEELFI A 1:5 000) ,
Bt %o B A T 48 L SR FH Tmage T 410X 4 (4445 04T
JKE 381 o LA N-cadherin . E-cadherin , ALDH1A1.SOX2
5 B-actin 85 557 K BEAE MY L E R BRI
FkKF, Bl p-PI3K 55 PI3K .p-AKT 5 AKT & [ &4 1Y
TR AR A 2678 PISK L AKT 2 1 IR AL K -, 526
HE 3o
22 mHYXW
221 B S5

Bt A2780 ZRAIFE 5 X 10" /mL Kz R 1 5 Z 4 fUA )
s b b A S PP R AR A AR | A U R S 100 L 41
B R UE R RUE AR S R A R AT,
FEWEAR R FP B SR A 45 AR R T A, #
BRI R AR R 2 R 100 mm’, FR7R AR R I, AR AU ST
G K 18 FURR FRF2 IR Bl ML vk 43 A A AL 4
Lipo-MIT A il 4H , A2 6 H o A2 d Wi 1 R#R B
4D e A B A geE R = (A X AR *) /2] IR i VK
K MREE ., Lipo-MIT {8 H 5% % %5 b8 0 5 R 18 Je o)
R R 37 XA 25 . RGN sh i ik m A &
AR B9 45280500 1l 5 mg/kg, R I 7 ASBIFSE T Lipo-
MIT I | i 75 2 41 09 45 25590 4 43 591k 2.5 mg/kg (LUK
B2,

2.2.2  BhYIEBURE AbBE K USSR RO

Y212 dJE, R SIAME I iR AR SR B A SRR
B, TRCHE R e Rty R BRI BT AR B R K i
e, W 2 T R AR S 6 i eE 20 20 KA AT AR, ORI
TENE AR B E AR (%) = 2 E T R R E X
100%]. KB or4H VS T 4% 2 B R rp [ 5E 5 55—
BBAT LN — 80 °CUKFE P RAE o
2.2.3 Lipo-MIT X RR FRUIEE ZH 215 BT 252 1 5 k)

KHTIARE LT (HE) Y ik Mg, B“2.2.27 50

TEZD; 2026 455 37 5 1Y

49% 22 % WIS [ 22 ) RS 2L 21, B 45 A B D0 e R
4 wm) 5 ATH I HE Y0, 85 U5 g iR 41 2
AR R
2.2.4  Lipo-MIT X #R B 4 b EMT bl 1%
bR S PI3K/AKT i 1 AH X 8 #3815 )

HL“2.2.27 00 URAF- I AR SR8 4 2 (A 2 B 3 A
), H RS , K Western blot 72 46 1 A eg 2H 21
EMT #7 7% # (N-cadherin. E-cadherin) . T 14 5 & ¥
(CD133 ,ALDH1A1) } PI3K/AKT 18 % HH 5 85 (4 (PI3K
p-PI3K . AKT.p-AKT) )31k , Horfr CD133 —4T i1 Hi
e R 121 000, HoAn 251 [ “2.1.57 1 |~
2.3 FitFEFE

% Ffl GraphPad Prism 8 il SPSS 25.0 #% {4 ¥E 47 1E &l
A GT T, A A IESOMAT R Y +5
Fon o K Levene Ke B0 IE 7 22 55V ; A K 56 45 R R
W55, R R I 200455 LSD-+ /56 E 1 T4 )
Fd s #5255, Wi A Kruskal-Wallis H A 56 156 &
Dunnett’s t 35537 [A] 20 0] SEEGHT 5 A F8 b 1) EL R
BOXT ek, Rrg 7K fE =0.05,
3 H#HR
3.1 ZHpEKIGLER
3.1.1  Lipo-MIT 1ifil B S35 200 Mo 1 5 16

Lipo-MIT X 3 Fh B 5 9 41 i () 338 7 4 2L A R 4R
P v, ELECXE A2780 20 A 1 B 3 1R SR (ICs=
0.72 pmol/L) B AL T SK-OV3 4ii g (IC5=5.41 pmol/L)
FTOV-CARS 4 fiS (1C50=2.77 wmol/L) , Ktk , AHF5E %
HUA2780 A I A T f 22555
3.1.2  Lipo-MIT i il B[ 559 20 Al v T i

555 AL [ 7 B8 WK hy (31.65 £3.04)% ] L3,
Lipo-MIT 0.5.1.0.,2.0.20 nmol/L £ 4 il i1 72 K & 1 %
[ 43 5 (21.70+2.83)% . (18.95+4.45)% . (9.90 +
1.41)% ., (0.60 +0.14) %] 44 & ZF#AI% (P<<0.05) , {H Lipo-
MIT 0.1 nmol/L 2 £l i ity FERETE B3R [(29.9 + 2.83) %] 2%
STgIEE L (P>0.05),
3.1.3  Lipo-MIT 1llifil 5P SL388 40 M 12 5%

5% R ZH %, Lipo-MIT 0.5.1.0.2.5 wmol/L ZH 4
JH A A B R S (25 W1 12,2448 h B ) ¥ i 2 4
(P<<0.05) ; iER A M55 ik 2508/ (P<<0.05) ; 4fi if 7 E-
cadherin £ [ 1Y 32 15 7K F- 34 f 2 7155 (P<<0.05) , 1M N-
cadherin £ [ ) 22 15 K- 2 5 3 FRAIK (P<<0.05) . 45
L3 1 ORI R [ R &5 SR T Rl AR S ot 4, A 3
5 R A R A B 1)
3.1.4  Lipo-MIT il CSCs T-PERFE

5%k BRZH 3, Lipo-MIT 0.5.1.0., 2.5 wmol/L £H fif
JERRIE R 40 rh ALDHIAL 2R [ 335 7K - 34 15 3 1
% (P<<0.05) ; Lipo-MIT 1.0.,2.5 wmol/L 2H 4 Jfd il R A2
AL SOX2 R A 7K T 44) Il 25 B IR (P<<0.05) .
gERLE 1 K2,
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R1 REMEHTHIES IRAMMBK EMTIREYRIEKELLR (x+5,n=3)

3 AT A L —
12h 24h 48h N-cadherin/B-actin E-cadherin/B-actin
ol 97.68429.11 160.03£69.33 278.35£45.04 580.50£102.53 1.00£0.00 1.00£0.00
Lipo-MIT 0.1 pmol/L# 873542636 15039£12.52 2520321268 42050£38.89 0.96+0.01 1291033
Lipo-MIT 0.5 pmol L 41 47361947 10516 11.41° 16450 £ 19.84° 304.50£27.58* 0.84£0.01° 1724032
Lipo-MIT 1.0 pmol L 41 35474 1.66° §7.08 £ 11.17° 126.25£20.13¢ 133.00£35.3¢° 0.75£0.10° 2004034
Lipo-MIT 2.5 pmol/L 4 29.2646.79" 69.76 446" 11649£19.96* 78.50+20.51° 0.67+0.03° 2834052

a: 5XT R4 AR, P<<0.05,

c. Lipo-MIT 0.5 wmol/L 41

d. Lipo-MIT 1.0 pmol/L 4

e. Lipo-MIT 2.5 wmol/L 41

A T A HER AT S 4 4

a % b. Lipo-MIT 0.1 pmol/L 41
04 pOpiE]
Lipo-MIT 0.1 pmol/L 41
o Lipo-MIT 0.5 pmol/L £
._é —0.54 Lipo-MIT 1.0 pmol/L £
E
&
2 —1.0
=]
=
=
S —15
2
=}
o —2.0
2
— 954
\v v
100 150 200

dose(number of cells)

Bl AR S g

—
ALDHIAL g’““" 55 kDa

SOle —— — T — |34kDa

: 42 kDa

B-actin :

| 1l I} v Vv
C. T HEAICHER A LK E

I %84 T 2 Lipo-MIT 0.1 wmol/L 41 ; Il : Lipo-MIT 0.5 mol/L 2 ; IV : Lipo-MIT 1.0 pmol/L 4l ; V : Lipo-MIT 2.5 wmol/L £ .

Bl JRAMBOTHEEEIBERTFIHEEXESRIKE

®2 BHEMREHTEMEXERLER(xts,n=3)

19 WD KR
[95% EfFKI]  SOX2/B-actin  ALDHIAI/B-actin
A 3231040 1/19[1/34.8,1/10.5) 1.00£0.00 1.00£0.00
Lipo-MIT 0.1 pmol/L 41 2701040 1/34.71/59.0,1204]  095£0.01 09520.04
Lipo-MIT 0.5 pmol/L 4 1.9310.68° 1/39.31/66.2,11234]  090£0.03 0.8610.02*
Lipo-MIT 1.0 pmol/L 4 1.50£0.26* 1/54.5[1/90.3,133.01  0.59+0.11° 0.80£0.04
Lipo-MIT 2.5 pmol/L 41 0.63£0.25° 177[1127.5,1/47.5F 048+0.06° 0.70£0.03*

a: GXF R4 L#, P<<0.05,
3.1.5  Lipo-MIT | 5] S48 21 it PI3K/AKT 18 17 14
5% BEZH 48, Lipo-MIT 0.5.1.0., 2.5 wmol/L £H 4
Jitl v PI3K . AKT 2 [ ) il iR 1k 7K - 34 | 35 B AR (P<
0.05) , H HA — 2 By v B AR 1k e 3 . 25 SR UL A
2.%3,

—J] 54 kDa

—

PI3K h
prpIK |‘—m_| %9 kba

AKT [— ——— —l 55 kDa

o P

- > > e o |20
1 If 11§ I\ \4

I X849 ; 11 : Lipo-MIT 0.1 pmol/L #H ; IIl : Lipo-MIT 0.5 pmol/L
2f; IV : Lipo-MIT 1.0 pmol/L41; V : Lipo-MIT 2.5 pmol/L 4,

E2 &AM PISK/AKTEREXEAWEKE

B-actin
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*R3 KAMPF PIBK . AKT & B BB ER 14 7k F bk 8

(x*ts,n=3)
@yl B PBKIPIK AKT/AKT
A 100+ 0,00 1001000
Lipo-MIT 0.1 pmol/L41 0.95+0.04 0904005
Lipo-MIT 03 pmol/L44 0.80+0.06° 0734016
Lipo-MIT 10 prmolL 41 0674006 0644004
Lipo-MIT 25 prnol/L 4 0.60+0.06 03564006

a: 5xF IR He#, P<<0.05,

32 BYXWER
3.2.1 Lipo-MIT X #R A IR it oK MERS 4L

JGH 50

ERERIZ R, Lipo-MIT AR | e 751 i 4 4 BRI 14
R ORI e L il B 8 s S e
GiitEm X (P>0.05), 450K 3 . F 4,

Ral
—4— Lipo-MIT IG5 k2
¥ Lipo-MIT g5t 41

20 -

) /d

3 Lipo-MIT 3R RAEERZN (n=6)
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R4 BABRRWPESEH RRE WKkEE (xts,
n=6)

Eibl ONEARR0% WAL $0% WRRERERU e IR Buoe WREREDS: IRt HokitmL
B 0.64+0.07 536008 029£0.17 0.76+005 165+0.15 641101 766+ 113
Lipo-MITIEAEA 0614007 530+053 025+0.04 0.78£0.10 1604008 632+035 7.79+0.62
Lipo-MITEAEA 0704005 504+071 029016 081008 1814019 6.12+046 697090

3.2.2  Lipo-MIT il #f U A K

SR HUR, Lipo-MIT B | 57 24 B i 1
TR e Jo s 1) i 2 s VI (P<<0.05) o Z55R L3R 5,
x5 FHABRAMBERMMERELE (xts,n=

6)
ik hf A TR itg
B 2569.75+529.47 2394036
Lipo-MIT{EAI&4] 1148960 +230.02° 1394035
Lipo-MIT |41 1070.454279.03 L1021

a: SR A, P<<0.05,
3.2.3  Lipo-MIT st 4R BRI ZH 21 BRI
ARSI ZF A5 B ek 2 2 A BT 25 A A R ), 248 e [ HE
G KCEIE T o 4 2 2L AR B 2 2 A A HE A
W TCIY , AMA% B0 T W A A AR B4, IoRd A 2 S B
W RIRR BE A TACRE , DRAE X Sk T 067 T DL o 25 51 UL IR 4.

Lipo-MIT i it 41

e e e o

WA -200 HR 50 pm

B4 BERRMBALRENREHME(HERE)

3.24  Lipo-MIT # il #f UM 4l 21 EMT AR . T
PEbREY) Ik

SRR HAE , Lipo-MIT AR | 25 1) 2 21 2R el 98 4.
Zr N-cadherin F1 CD133 2 [ K18 7K *F- L)L K& Lipo-MIT
R 2 A BRI 41 4 ALDHIAL R 138K B 1
FEREAR (P<<0.05) , Lipo-MIT f&i 7] 5 41 24 BR i 98 41 21
E-cadherin & [ 32 15 K- 8 3% TR (P<0.05) . 4558 L
#5.4%6,
3.2.5  Lipo-MIT 1 il # 5 96 20 21 v PIBK/AKT i j#%

ESRERIZH A, Lipo-MIT {1 | e 771 2 4 AR il A 4.
ZUrf PI3K 25 (AR 1k /KT K Lipo-MIT 51 551 i 2H R B
Jih 968 21 2T AKT 28 11 A9 B 2 Ak 7K1 35 d 25 B AR (P<
0.05), 45HMW.7%6. 6,

HEEZGS 2026 4F55 3T B L

s | - ] -

E_cadherin m 97 kDa

6“-' 42 kDa

B-actin
T
E5 &EERMEASTHEMT RSN FrRSMN
F kI

*6 HAFRBRMEAADEMTIREY . FYHEEWE
£ 7K E R PISK AKT E ABEE L /K FEEL R (X + s,

n=3)
N-cadheri/ E-cadherin/ ALDHIAl/  CDI33/
5 e Beaden ) " PIKPIK pAKTAKT
B-actin P-actin P-actin B-actin
fRIg 100£000  100£000 100000  1.00£000 1.00£000  1.00+000
Lipo-MITIGHEA  080£0.05 1152013 094£005 0841002 0645004 0.79£0.04

LipoMITEAEE 0720003 144020 081015 065£001° 0414009  0.61£020°
a: S L, P<<0.05,

— -
o | e— —— — 0
o el
AKT [ —— 5 D1
PAKT i i s, | 60100

T ——_—_—)
- 42 kDa

B-actin
B —

Lipo-MIT Lipo-MIT

SRl Rkl

6 FRABERMEAHLA D PIBK/AKT EREXEAR
F ik E

4 it

P BLIsE 7R PRYA T IR I = B2 % % i 245 1 MG 75
fiita) , A e IR 7 T LA /MR AR RN (H TC T AR BR
H H L HHBE S i CSCs, S 25 R F AR A 2 5 HL
CSCs ] i it EMT ¥4 38 {2 28 68 1 , S 2000 LI 21,
(R, -3 R A5CHL 1] CSCs AUYATT 259 T BE 2 28 i B
FEAG GRS A OR MG . R FTBURR A 41 i J]
HIAERE 250, Ul v, LS o AR 55 78 LA
) GBI, ST SE R s, 1 3 A B
FEAN ML, Lipo-MIT X A2780 4 Jifd (40 1 1% P 5 4 ; [+
i, Lipo-MIT BEH ] A2780 4 it Y 52 T i, 26 Lipo-
MIT % A B A2780 A A s HAT IkVE A

It IR BF 5% % B, EMT 43 & % (N-cadherin, E-
cadherin) 1] VE > T A6 109 B9 S5 95 KB E ALY R R RO Y
YRR EYY . AW A o R L5 5 Transwell
INE SIS R B, ST R AR LE , Lipo-MIT A [a) ik i 41 B
HER MR 52 2] T R [E R BE ] ; Western blot K5
28 gk — A UE S, Lipo-MIT B] F 8 N-cadherin #3X |
V8 E-cadherin ik, O A MIFEIESE, EMT 2358 CSCs
1278 R RE I n R DALHIY . FE CSCs 4% Jy T, 40

T komgl
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FELIRAATES B 5 55 00 PR RS TR S 0 48 2R b s, RS o0 R

20, Lipo-MIT 45 ¥ 5 41 1) g BRIE % | BRI R IR

[Fi] 2 FEE B AIK ; Western blot kil 45 5 2 B, Lipo-MIT 1]

5 CSCs THEFR &%) SOX2 Fil ALDHIAL £ ik, Hizd

i B0 B8 24540 o B T e AR . X — BRI SE T

Lipo-MIT % B} §958 CSCs HA7 ELHEEIHIVE T, to gk

DTS5 R T 24 M S 1 0 S AR

TENY) S0 ABIFE 8 3k 1) BR B A2780 41 il

FYFEMpIRAAS 255 R, Lipo-MIT REAT &4 il far 5 41

oL e A BRUG C T  RE BG 22 AR D T

Lipo-MIT i , v ) 2 20 5 BB A AR B RO AR T IR EDIRES

LR E S TR Ge 27 08 S, A HAR N R A 22

SVERAE . RiE— I E Lipo-MIT 7E4& 4 % EMT M

CSCs HHIHIE T, A 0F 58 R H Western blot {4500 1 ik

AL A R R FRIL . G5 NN, GBI,

Lipo-MIT 1= 7] & 2 44 U983 2H 21t N-cadherin .CD133 |

ALDHIAT iy 3k 2% 14, E-cadherin [ 315 i 3% |-

Po X —ZERAGIESE T Lipo-MIT 7E/R N HA W51

PO SRR,y S 20 T T 00t B0 SRR S8 T 24k

Peft 1 A SR

PI3K/AKT i# 7€ EMT #F 7 Fl CSCs (1 T H: 4 45 rh

AR HE AR, AHESE R H] Western blot 25 73 #7 1

Lipo-MIT 7£ 14 P 4k %F PISK/AKT jii % 1Y 520, 45 5

7R, Lipo-MIT ¥ 7] 5 2 MR 41 e/ /i3 21 41 PISK L AKT

HEABERR K

Zi I Frid , Lipo-MIT W] 38 3 917 il PI3K/AKT 3 1

PE, T EMT br &4 A CSCs A & 9 221k, s i i

il D SR8 A0 Y B 58 TR AT, (EAR ST AL AN

MBS 2 AL I T Lipo-MIT 4t B 8158 194 H

LA oAU, 5 SR 75 45 i RAE A S U N A ),

(7] R ) FH 2 SR 2 2 B — AP g A R P A R AT o 45

S HE AR TR BT 58 73 B SEBAR A
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