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HEE . A SCE 78 g — P48 B9 BT - s A AL 44 2K 24k (lipid bilayer coated hollow mesoporous silica
nanoparticles, LHMSN) LAIPG #5383 225 K 259 5 4097 2400, AT 384 S 0 o Jed 24 4 5t P A M i i sl s vk . LR IR 2
<t 22 (doxorubicin hydrochloride, DOX) 7 2547, i B StOber v & sk p 25 A FLAE 25 8 A, 1) FH g S5 A il 45 Ji 22,
1 4% FL %k DOX F1 miR-375 I JIg Jii — vF 25 A FLAE 90 K %4 (lipid bilayer coated mesoporous silica nanoparticles loaded
with DOX and miR-375, LHMSN-DOX/miR-375), % gHK L (1) T A5 RLAT 2 T FRLAL L 8 24 2 MR MR TROURE 47 3%
ko [R5 SR A TE N s 4 (HepG2) Hh )45 B A0 26 i — 215 2% 452 JHL Sk 24 i A R0 40 PR 42 2% P 41 o 4
M. 433K, LHMSN-DOX/mIR-375 1% 7 25 K35 W, 4 /= N Jod I 56 5, 938 HMSN A L&5 /)7, PR A
(262 + 13.4) nm, E A —& 1 pH MmN, H LHMSN AT Zck DOX Fl miR-375 [H B #7 Afid. LHMSN-DOX/miR-375
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Delivery of miR-375 and doxorubicin hydrochloride by lipid bilayer
coated hollow mesoporous silica nanoparticles for liver cancer therapy

YU Zhao-yang**, XUE Hui-ying", QIU Lin*, LIU Yi*, LI Juan*

(1. Department of Pharmacy, Tongji Hospital, 2. School of Pharmacy, Tongji Medical College, Huazhong University of
Science and Technology, Wuhan 430030, China)

Abstract: This study was designed to prepare a novel lipid bilayer coated hollow mesoporous silica nanocarrier
for co-delivery of gene drugs and chemotherapeutic drugs to enhance the inhibitory activity of antitumor drugs in
hepatoma cells. Hollow mesoporous silica was synthesized by modified StOber method. Lipid-fusion principle was
used to prepare lipid-hollow co-loaded doxorubicin (DOX) and miR-375 (LHMSN-DOX/miR-375). Meanwhile,
the morphology, particle size, surface potential, drug loading and release were characterized in vitro. The inhibition
of cell proliferation, cell migration and invasion was then evaluated. The results indicated that the core-shell
structure of LHMSN-DOX/mIiR-375 was clear with an intact outer lipid membrane and an ordered internal HMSN
mesoporous structure. The drug release amount was pH responsive while the drug was rapidly released under
simulated intracellular acidic conditions relative to normal physiological environment. Compared with free DOX,
LHMSN-DOX/miR-375 can deliver DOX and miR-375 to liver cancer cells and inhibit the proliferation, migration
and invasion of cells more effectively.
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I8 ALY (1) S5 4 i 25 I 7 24 ) 356 dk ) L A R v kS
B 7 E R R R IR, Qe ek A o 16T 24
V)RR EIAE T, B v R 254 R e 2, 38 e R
(97 8 E A I PR b i AR i e 4D ) 8

5, U IESR TS RNA (microRNA, miRNA)
(AN BRGS0 J3 T — K] & mT BAE
N HE R eIk 1) 32 W R, ARV 22 JRIE IR S Bl A g
Ji& Py A S MR . fEIF A B SE (hepatocellular
carcinoma, HCC) 1, miR-375 {1 55 1 5 th i Jv £ Fh
Ji9Ra R A 11 44 AN 7 THI, A4 RRE R AL R e R B
AN TR B L), A TR R e At L 30 AR S W AL 3E
B, miR-375 = E 3 i 41 ) F i YAP-1.AEG-1.ATG7
6 5 R f 2 3K T 00 o) ek R ) gk — 2B R AR, [ U,
MiR-375 X} T~ -3 1 B AR VA 97 A2 — AN AR (1 e
SR, MiR-375 fF y — i K& (K] 24 ) 75 A B 45 3 1) 3K
AT RE 3 N 20 Hi R FE B IR S

ARk, BTG K AR 250036 7 R FH A ™ &,
FHEZATC AW A R R 2531k R4, N
YUK RHEE BN E B B2 A A FLA R
PN — BT o A AT S R RE 9K 25 P B AR,
ThREPE 1) H 23 A FURE ol T MR R 5 M KR A, s
By S nT P A FLALIE B B A2 T R A 1 25 i
FH AL R0 # A2 0E 11, A il 9 B AR 1) T e R 25 40
24 AL BT S R ) R AR R R 2 R
S PR 45 R, DR IR B S A [RIAE P A7 259 5 2
AR SV I TR 24 0 T OA 38 e R VR T R, R i
JRIT R . O 2 WOE AR I % TR
AL e AR 1) 1) S GOK 45 2k R AR LA
UM 254 $h R % Z2 LL 22 (doxorubicin hydrochloride,
DOX) MR Z54), Vit T — Bl 48 10 g o 1A 6 4 11
S A FLEEG KA R (LHMSN), ALST 2454 5 36 1R 24
WILE IR T T IR 2 B — 5 (R Fe B it

MR 57

HEMANLEE  JEM-2100 %435 5F #1485 (H A JEOL
NF]); UV 160U K41 W67 66 BT (H A4S Shimadzu
2 H]); Zeta Plus % 3l /7 8 4 4¢ (3% E Brookhaven
Instruments 2 @); BD FACS C6 ! Jiit 2 40 g 1% (38
Becton Dickinson 2 7); Multiskan GO 4= 3 K fif§ k1%
(3% [ Termo Scientific 24 7]); 9¢ 6 {8 B 2 Hs: (H A
Olympus 2 A]); Western blot Jz ¥ il % £ (3% ¥ BioRad
/7 7]); Micromeritcs ASAP2010 b 2% 1 FL 42 43 #ii Il 5
X (3% [ Boynton Beach A 7).

DOX JG kL 25 (>99.8%, i /K A= ) Bl A IR A #));
IERERR VU 2. Fi (tetraethyl orthosilicate, TEOS, 43 #r 4l
B 24 4 Ak 22 3000 PR | A oS e ik =
# (cetyltrimethylammonium chloride, CTAC, 25 wt%).
JIE [ B (cholesterol, CHOL) (35 [E Sigma Aldrich 2 #&]);
T R =W i TR e Y R R R 2 (DOTAP, 3% [H Alla-
baster 2 7]); DMEM #% 3% & | it 45 1fiLi (35 [ Gibco 2
H)); AL A BE (propidium iodine, PI)-MTT.Annexin V-
FITC 4t i 9 T A Il ) & (B = RAEYH R & A);
miR-375 % 1 5'-CCCGCGACGAGCCCCUCGCACAA
AACGC -3' 1 5'- GCGUUUUGUUCGUUVGGCUCGC
GUGAGG-3'J7 41l 1~ M Bt A 7] & p, HoAthil 4135k
Iy M4t

MMAmARR AT HepG2 4 i £k « Hep3B 41 it #k
A Huh7 48 g bk 35 ok B i S 8 55 3= ) Ok o . B
H N 41 Pk 5% 9% F & 10% fi 4 1fiL i DMEM K% 9%
W, 7E 37 C.5% CO, WEsa i E, f1~2 REH#H 1
PRIEFRI

N FLEE (HMSN) BIE R A0 705 A fLAE
25 4 StOber & AL HEAT B R T A 1l 25 A FLAE,
HFEFESNINLE. O A R dSIO,: #
TEOS 1 mL.#4fi/K 5 mL. %7K 0.8 mL fiIi A % 35.7 mL
LIETR R FE 1.5 h IR R FL (A & dSi0,, Pk I+ /K & &
%M. @ &% Si0o,@MSN: HL 2 g CTAC (8 mL).TEA
20 mg.dSiO, 10 mL ¥ f# T 20 mL 4l /K =i+ L h
Ji B IR %2 80 °C, F N\ TEOS 0.15 mL 4k 443+ 1 h.
@ & R HMSN: iR I8 & % A Na,CO, 636 mg, 50 °C
L5 he B UEEDTE, F 1 wtve HCI % 5 5 %k b
2: CTAC JFHI/KHE &

HMSN-DOX Byl & #5#% &EH 1 mg-mL™* HM-
SN gH 2K KL 7K ¥ 9 mL, 78 il 24 45 £ im A\ 10 mg -
mL DOX 7K ¥ W 1 mL, #8 7 2 min, 4k 22 §it £ 24 h.
il £ HMSN-DOX 44 KL 250 5 B B3, IR 47K 1
mL B LYER T FIE T, &EnEaik 1 mLEEH.

LHMSN-DOX/miR-375 By #ll % DOTAP 61.92
mg.CHOL 42.6 mg.DSPE-PEG 28 mg T i 43 o, H
10 mL S A7 ¥ R, 45 SCoK I e 25 BB 30 min, /K AL H¢ &
5B Y — B BE AR VE T . K 1) 4% 19 HMSN R
A (5 mg-mL™Y) SR BUR A RET, EHE N E
TG 1 h, B0 R LB IR 0L A I 5 OO B IR 2k % e
7 (PBS) R EIFS LHMSNISL, i % ) LHMSN-DOX %
HE BT 75 W< 5 miR-375 i i Vi & Bl £ LHMSN-DOX/
miR-375, {{f H AT ILBC LA -

KERFE R zeta FALATUE  HUHMSN & LHMSN
& &, R Zeta Plus #7 fE AL 5E A% T 25 Cill 2 #
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W R K AR AR K/ | zeta HUAZAE B B £ ) BRTR 3L
(polydispersity index, PDI) £ SD 1& 31 3% .

KERSWE 4 5B HMSN.LHMSN-DOX ##
it 10 pl 5 5 7 21 4 X R B 30 min.e T 4 A 8 40K
Z R FE, B T8 5 b T WE KR &
(e R R 22 A A AR R oA )

BASNE KHEIMOOGRE. BRI
%4 1) HMSN-DOX 100 uL T 5 mL EP &+, I\ 4%
SR 100 L VA ¥4, 40 CJ R, 5 HMSN H
DOX 5€ 4 B i, K F % #h 480 nm Kb Wl & W Y6 FE (A),
MM 75 3 100 pL 1 DOX #, 25 & (DL). DL = Wpoy/
(WDOX + WHMSN)! H WDOX N DOX /éT & ; WHMSN N
HMSN & &

RONERUE SIS (A4 DOX B il 5 36 5K FH 3% #t
%, F LHMSN F1 HMSN ¥ 3 (#H 24T DOX 2 mg) /i
ANEH V3BT E 1 E M 48 v 25 3, S8 S5 K & b
4593 5953 B4 AE pH 7.4 F15.0 (1) 10 mmol - L™ PBS 30 mL
o, AR BRI R AR R . SR UV O
F1.3.5.6.8.12.20.24.30.48 A1 72 h #: Il PBS
DOX [fIik /% .

IZBE VR EEAT R K SELE WL A Goldview ik
FIHA O 1% TAE 2 il i B T B Az, o miR-375 5%
LHMSN-DOX/miR-375 (miRNA 71 & 4 50 pmol) £
FE, LLEE R 160 V HEL 3K 50 min. 3 UV i@ SHC R % 7
R4 % 4t (Life Science Technologies, USA) #11 .

ARSI ENSEIE 4 HepG2 41 g 2 7 T 12 4L
W, 15 59% 24 h, 23 510N LHMSN-DOX/miR-375 VA
FE B DOX /KAWL 1 pL (DOX i B3R A 1 pg-mL™?)
AL IE05 hE 8 h, LR, veik. H 4% 2%
FH % Y5 97 [ 7 40, L DAPI %A% 3 PBS i vk, T-9¢
e8] B T W2 HepG 2 41 i (A R B o

RIS S R B Y IR AR AR 10 mL, 0
(1500 r-min, 10 min, 4 °C), ¥, LA Dulbecco [ &
22 b /K (DPBS) H £ 75 25x 108 (4L 4 R 5 mL. K5
4 mL i HMSN.LHMSN 125 kDa % Z.J#& W% (PEI 25K)
SRS E AR 40 M 37 CWEE 1 h. 1% [ Triton
X-100 F1 DPBS 43~ 51l 4 BH P4 A 1 X R . 500 20 5 )5
(1500 r-mint, 10 min, 4 °C), 1 FI B 51X T 541 nm '~
Rl AME, it S 2 (HL), 23000 R HL=(A -
A i) (A = A grpean) o

PROMTBREE R MR SR MTT 32 A ) 1] 551 44
ARG . K HepG2 41 i 32 Fh 7E 96 FLIR %5 7
9 5x103 AL, B 48 B BE 5, 43 i In N & DOX 2% it
& ¥ ¥ 4 0.005.0.01.0.025.0.05.0.1.0.5.1.2.5.5 fil
10 pg - mL* ) DOX. LHMSN-DOX #I LHMSN-DOX/

mMiR-375 5 77 3L & 1 pL, #5372 36 h, I MTT fa I,
FHBE BRI 52 490 nm YR KA1 AfH .

RAM S 766 fLARH, B L8 Fh 4x10°
AN HepG2 41l Ay . I B¥ J5 i A DOX £ Jii & W & N
50 ng - mL™*. miR-375 A 100 nmol - L™ [ Jif 2 DOX.
LHMSN/miR - 375. LHMSN-DOX #1 LHMSN - DOX /
miR-375, 47 £5 7%, 36 h J5 U B2 40 i JF &5 0, FH AR 2
EhK MR An i 2 Yk, m N &5 & 2% vh i 100 pL, FITC
Annexin V FfIIPI %5 uL, 7%= (4125 C) %4 N s
30 min, &5 /1 BD Accuri C6 3 204 Ja A3 R il

BhEEZRBEXIIRSELE K HepG2 4 fu 2 F T 24 4L
PR, AL B2 5x 1054 . fE R R B, H
200 pL B IR RIS FLIR IS Al B A . A3 AN
DOX.HMSN-DOX.LHMSH-DOX #I LHMSH-DOX/
miR-375 (¥ if 35 72 B 73 I AE O FT 24 h T B s T
Xy‘lhgglli]o

YHAE transwel R ZE LI KA transwell /M= (B
1% 6.5 mm, fL4% 8 um, 3£ EH FE 7 A F]) HIT TR RE
SENG . EIERE S R, B 5% 1044 HepG2 41 fitd $ Fil T
4 DOX.HMSN-DOX. LHMSH-DOX #i LHMSH -
DOX/miR-375 1) FJZTC iR 7RIk . 7 10% Ifiis Al
FHFR B 29 R 2 3 N | R 2/hE . K598 24 h )G,
MM LA 1T 4l i, 42 H 4% PFA & &
15 h, 285 F 1% 25 s SR i g 5, R il e v 4000

EARGENICSTE K6l Lidmam
Jid &= 70%~80% 4fi i IR 7, 4% DOX i =¥k & 4 200
ng-mLt, miR-375 4 100 nmol - L2145 F 4 F A [A] 1) 1
7 (DOX 7K % W ~ HMSN - DOX. LHMSH -DOX il
LHMSH-DOX/miR-375) 5 7% 36 h, il ~ 6 L% * 1
HepG2 21 A i N 240 i SR B T ok 1328, 0, B I
TE . 75 10% PN M ot fi 15 o v 44T i 284 At 0 PEL VK 29 25
Ja %% 2 PVDF i b o 7% 5% NI 24F 95 (1) TBST %
W 1 h, 43 5% B Bax. cleaved caspase-3- Bcl2.
AEG-1F1YAP-1Hifk 4 Cit . SR 5K EAE 5 0.1%
Tween 20 PBST HH % 31X, I & 9T 1 h, B i e %
4%, HiEid ECL K LIREE 52, PL p-actin fEH
W,

ZitZ 3% {81 Graphpad Prism 6.0 14 X} Bt
BEAE AT Gvh 5 B, SIS T B0 DAY B b v
ZE (X £8) Rono Guit 771K XU t £ 56, P<0.05 4
REMZER . MBI EES0, WRH FL.

&
1 AKEHRH & SRAE
FE 4 miR-375 15 DOX iR /i - 1 % A FLFE 44 K K
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(LHMSN-DOX/miR-375) il £ 15 45 #4715 B WL 1
IKERLAR K zeta AN & 45 SR L3R 1o BR AN b RS
5 R EH T E, KA K42 N 192 nm, PDI 35 % 0.005,
H zeta AT EAE-32 mV B, U8B A R HMSN 442K
LR BE RS — AR E . TR BS99 KR AR
# LTF, Y125 B HMSN K 1H & 2h A 28 7 88, [R1
PDI ) b Fh 2 B I R AT e i — /Nl o 3R TR H
£ _E A5 i HMSN, {H PDI7E /N YE A BT AN 2
SRR (AR e M. T FLAE A R A S el TSR THI A RH
BB i O LA, L R R R T HMSN 4% 5 (1
FLfuf i M, X R — B IR AIE T HMSN R [ & Th . %
T AR, T3 — 1 H A (R0 1) 4 o5 7 i 1 Fi A7 Y R
B2 78 LHMSN %€ a8 K kL. MBI miR-375 /5,
AR 1 F b, 7 A 2 IS I BRI, R P iZ 4N
SKORE 2 TH] 1) i e 08 1R 4 H A R AZ RR 2590

7 ) B A A LI 2A, 75 200 kV ) TEM 4988 T,
Al W HMSN 2 BLERIE, A 1R 4 59 3 — PR A 2 |k, 3%
TH0 AT D0 B R I R A AL R, P ¥ RLAR A 60 nm A2
o NREME G REER BIGPKRR R TH —ZHE 15 nm £
A 10 g 52 25 0, U B s B 5 AR s T ) % IR -
HMSN (LHMSN). T il 2% H 144K Kz 10 000 r-min?
B9 5 min J5 R B _EIE WE E ik, TR S S SCREAR

- — .
A Nucleation , Shell g Template ;2380
—_— growth ¢ , removes 2 58 5
] —t I:‘on a
S —— A 4

Si0; core Nulces on Transient stage HMSN
Template Self-assembled core
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Figure 1 Schematic illustration of synthesis of hollow mesopo-
rous silica nanoparticles (HMSN) (A). The SiO, cores were synthe-
sized by stirring cetyltrimethylammonium chloride (CTAC) and
tetraethyl orthosilicate (TEOS) in water, and then CTAC was
extracted with methanol-hydrochloric. The synthesis of lipid bilay-
er coated mesoporous silica nanoparticles loaded with doxorubicin
(DOX) and miR-375 (LHMSN-DOX/miR375) (B). After HMSN
loading DOX, lipid bilayer composed of 1,2-dioleoyl-3-trimethy-
lammonium-propane (DOTAP, chloride salt) was then fused to the
DOX-loaded cores through film-hydration method. MiR-375 was
then loaded by vortex

U 35 53 431, 150 B 1% 1 i I HMSN 94 KR R = 2
H ks DOX A #8033 725 Jis 3 5%, AR B 1 ) & 1) LHMSN -
DOX RG 4K FLIAR R 2k 255
2 LHMSN-DOX {ASMNERAILH pH BUE M

5T iR B BRI B (pH 5.0~~6.5), ARSI 1 1K
AN T AR FRIA RS (pH 7.4) 1R (TR 1 (pH 5.0)
2 F LLE 5 DOX I B IR AE -t &1 2B, AH L T~ pH
7.41F, £ pH 5.0 214, LHMSN-DOX 7 DOX FJ % i
IR IOR, O H RS &R, A IR s
) HMSN-DOX ¥ iUk #{ik T LHMSN-DOX, X #&75
LHMSN-DOX 17 7£ — & I R WO 1%, 78 e 4 2 b Ay
BRI . RE R RS A R E R pH UK
X, R AR M BHE R PE 61 T 3 5 B, 1IX 5
CL T (14 ST R e i, 3k 4 Kk b IS R R AR B B B
—SE I pH M N — B, DR, — 5 THIR JRBE T DA Rk
TR LRI 254, e 1) 7)) g 1 R ke s 55— 5
T, HE 5 AZ 55 99 K L 1) pH R i 15 245 47 S IR TE
P IR 24, R
3 LHMSN-DOX g Bt B EX miR-375

1% SZ U6 K 56 AE miR-375 A& 15 Bl Th 3% 3 4k K
WL R, G0 3 AR . U 1) miR-375 4= # A _EFESL
TR &R, B SR T H . 10245 & o 20001

F I.'.-:
b -
= DOX - 1g/g
B &% - . R A
o - LHMSN-DOX pH 5.0 iy - HMSN-DOX pH 5.0
2 __| = LHMSN-DOX pH 7.4 2 |- HMSN-DOX pH 7.4
z 60 s 8 60
2 _— 5
E _ a— E]
2 z
k= =
= e
£ E
= =
6] O o4 ; - : .
20 40 80 80 ] 20 40 60 80
Time/h Time /h
Figure 2  Transmission electron microscope (TEM) images of

HMSN and LHMSN/miR-375 and the pictures of LHMSN-DOX
solution before and after centrifugation were illustrated (A). The
release profiles of LHMSN-DOX and HMSN-DOX in vitro (B).
The release of DOX in simulated body fluid pH 7.4 and a pH 5.0
acid fluid at 37 °C for 72 h. Each data represented as the mean *
SD (n=23)

Table 1 The characterization of HMSN, LHMSN-DOX, LHMSN-DOX/miR-375 in phosphate buffer saline (PBS, pH 7.4).n=5,x£s

Group Particles size/nm Polydispersity Zeta potential/mV Drug loading/%
HMSN 192+2.6 0.005+0 -32+£57 -
LHMSN-DOX 210+1.3 0.071 £ 0.048 +27+8.1 435
LHMSN-DOX/miR-375 262 +13.4 0.254 +0.03 +12+9.3 =
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(MiR-375: LHMSN-DOX) I}, k77 I H A8 243 55 1
SR KB 23 5k FE A AR L, {2 B A o & LU I B AR,
B B BB 8 /0N, 1 BT LHMSN-DOX fig 5 43 %4 h 4%
miR-375 B H-7E 200 1 I ik B K2t .

miR-375  200:1 100:1 50:1 25:1

Figure 3 Detection of mir-375 loading effciency by agarose gel
electrophoresis at LHMSN-DOX / miR-375 ratios from 25: 1 to
200:1 (w/w)

4 LHMSN-DOX/miR-375 7] LA FE M 254 1 N\ i
Y28 4 B

E HepG2 4H i = M %% 356 245 47 1) F8e U195 0, e
6 AR AE 200 £5 UK IS R T AT FLBEAT SR . 5
SR T kW S DAPLYG, 86k T Kk H FAM
Fric ) miR-375 [ 2¢O, W LUK T K H DOX 4L
I, Al — AN B OR T A R B TR 3 FH (7] 1) 1 S I
V], 3 A B R E 23 AT B ] SRS 2 6k I 222 e ) o R v o
TN R B . #3461 B {8 A Photoshop 3£ 47
43 #7137 merge 41 &, £ 0.5 h i DOX 1 miR-375 5 At %
& B W R e, BB A B A AE K (8 h), TRELE
REEFE TGS (K 4). UGB S A
IR BRI RE 19 FLAE WS 1A B E A s O 48 A 20 . Ak,
ENJE M E R R R ARG — Bk . R IAHIR
LHMSN-DOX/miR-375 A LA pl Hy 485 5 73 Fh 245 4 gk N\ i
IR 4 M o

FAM-miR375 DAPI Merge

DOX
- ..-.
) .-.

Figure 4 Cellular uptake of LHMSN-DOX/miR-375 and intra-
cellular distribution of DOX and miR-375 in HepG2 cells after 0.5
h or 8 h incubation. MiR-375 was labeled with FITC (green) and
DOX were red

5 MARBAKREARFNEVHEERM
R S5 245 0 I o R A AR 2 PR EAT VP A DA O
XA T 3 P AN R ) Bk 5 204

L0 B, SR 5 DU I 20 8 R R 3 v Y = DA
P #4413 1L % . PBS A Triton X-100 1F v B 4
(0% Ifi 21 2 11 R k) A FH 4 X B (1009 Il 21 & 1 B
). PEI 25K AT A EA BEE MRS RS
Y. HEISAK, fEAEAEE T HMSN A1 LHMSN /)
I 2T 5 AR RAR, $ER Z KB R R B RIFH
LA, AR R P
6 LAKZGHMAI RSN BRIEE M RO T dl BR 43 A

6 1 9% B DOX . LHMSN . LHMSN-DOX/miR-375
X HepG2Huh7 A Hep3B £ Jifd 184 4 (g 4kl 4 1« 4
5B i, AL 48 h Ji5, 7% 1 #UAAAE ik FE I AN 22 ) 4
g 7= 4 & %, LHMSN 5 DOX % HepG2. Hep3B Al
Huh7 48 Jfd i 48 B 2 ¥ A 24, {5 5 LHMSN-DOX &
DOX #H Ht, LHMSN-DOX/miR-375 {1 4H o % 11 06 & .
XKW, FEHTF LHMSN 358 )5 I K B I DOX A & 1)
8 FE A RO, 1 T miR-375 BN, 1X — I R R
BE e, JF HLBE G W O 5 . B miR-
375 5 DOX FL# N\ LHMSN . 25 34 5 1 377 Jib g 3% 7,
B DOX 5 miR-375 2 [8) 2 A5 Bl 7] 248

K Annexin /PR GL v b0 40 i, 7 28 40 il AR
or W) 24 0 T L, A A o 4 A X 8 (1 5C): Q1.
Q2.Q3 1 Q4, 43 AR IR FEAH M « A 1A 1 40 ffg . - 41
TT- M. 5 R TR 4B 36 h 5, I
DOX i T % 4 19.31% (Q2+Q3), LHMSN-DOX ff] 1
T230N 18.47%, Ui B 254 HE N B 5 58 A B, TR
Ae 6 R U R E BRI H 1. 1T 7R BCA A A miR-
375 J&, LHMSN-DOX/miR-375 #% 4 175 5 4 ffd 1) 5 31
JHT- % N 28.89%, MU TR B E. #—HF
B, miR-375 il LHMSN-DOX E. 5 i {25, 5 MTT
SR
7 LHMSN-DOX/miR-375 %} HepG2 i # 18 £ &t
pal:opAL

YR sz a6 45 S i 6 2 7~ , DOX. LHMSN-DOX
A LHMSN-DOX/miR-375 4b # J5 3T % 2 73 ) 4 22%
20% F19%. 5%F fE4LAR Lt, LHMSN-DOX/miR-375 g
B E B K HepG2 4l iU #% . £ Transwell 5256+, DOX.
LHMSN-DOX F1 LHMSN-DOX/miR-375 % HepG2 4l
MR 7845 R P 6 AT, 5 DOX (44%) A Lk, LHMSN-
DOX (37%) . % [% ik HepG2 41l fitd {2 %%, 1 LHMSN-
DOX/mIiR-375 (22%) *F HepG2 4 i 1= 28 i}t — 5 P& A .
K H KAL) DOX 3R 2 % i e 6 B AR 41 Ji (1) 32 2 A
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Annexin V

Figure 5 Hemolysis of LHMSN with red blood cells (RBCs) (A). The positive and negative controls were 1% Triton X-100 in Dulbecco's
phosphate-buffered saline (DPBS) and pure DPBS, respectively. Cell viability with different HCC cells (B). Cells were treated with drugs at
indicated concentrations of DOX for 48 h. Cell viability was determined by MTT. Viabilities of untreated cells after 48 h culture were used
as control and normalized as 100%. Data represented as the mean + SD (n =5, X £ s). "P<0.05. Cell apoptosis in HepG2 cells after 36 h treat-

ment followed by flow cytometry analysis (C)
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Figure 6 Wound-healing and transwell assay of HepG2 cells
were treated with drugs at a concentration of DOX for IC,, for
48 h. All data are shown as mean + SEM of 3 independent
experiments. "P<0.05
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Figure 7 Western blot of apoptotic-related and miR-375 target
proteins in HepG2 and cells after treatment with free DOX,
LHMSN-DOX or LHMSN-DOX/miR-375. f#-actin was used as
loading control
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