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five IR A R kL 3k 28 miR-145/ CPT JiF9e 1] 3k 28 1%
B i 3P AR B 0 2 W 52

7B EE SR Kk #&LE
(" B ERKFE S —WEERASA, A 230022;
R EA KRS AR R R R R E A 230032

WE B B R OK BURL (LA-CMGL) JE2% miR-145/F MR (CPT) |, P75 HLHE 14 064 Be Iiiss 14 S il i
BUGER . Ak RO R AR BB A 4 AR A HepG2 41 i A1 HepaRG 41 i X LA IR 165 1 R A8 1 B I 44 K 4t
L P 8L ) B LI D0 5 S A S R At (qPCR) DA I 40 B AR ZH 20N miR-145 & i 5 5k F CCK-8 4l CPT LA-CPT-LNPs |
LA-CMGL %I HepG2 il i) 4 Ml 2k ; R A gPCR P4l CPT \LA-CPT-LNPs \LA-CMGL Xf HepG2 4 J1 8 1= /)32 W 5 SR FARE 241 1
1 3E LA-CMGL )5t B3 , DAl I8 240 M5 ) AR 8 . S5 R HepG2 4l % LA-CMGL (48 BUR B &2 K F CMGL; LA-
CMGL 21 Ty 20 M A/ BT 4 20 ) miR-145 (9 FH X & it 2 25 5 17 B9 miR-145 1 CMGL 44 (P <0. 001 ) ; LA-CMGL 4 %}
HepG2 4 JAT- 3R 5 T CMGL 411 CPT 41 (P <0.01) ; fEAHFALE F (Gd™ ) ¥ T, LA-CMGL (¥ 5th 5 5% & 3 75 T Gd-

DOTA, H LA-CMGL 7£ HepG2 4fif{g N ) MRI {55 AH [t CMGL }& Gd-DOTA % Hi . 4518  LA-CMGL A3 R A JHF s 48 1] i
B B UM R R IR TR S 1) RS CR , 25/ S R 67 T SR At 13T JE e
KR IR N SR IORE s IR R PR 5 3T B IR T s SURR s RS R )7

hESES R445.2;R735.7
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FT2M e g ( hepatocellular carcinoma, HCC) J& R
RN LB N2 —, HAE T3 7 2Bk i
FASEIOT BRI, TLAR A R A 21% L B
B8 ( camptothecin , CPT) /= 44 b SR il T Y40 551
IR BTz AT 259, A 5 3 45
TN, W H WA AR 2542 . miR-145 15
Iz 0 miRNA | 78 95 20 Ji () 384 58 | 38 b 55 7% 1
ARSI 2545 7 il R AE T EAR Y . 258 -
PR EIRYT I P8 i AT 25 W U | X e g it 24 7
A S T e IR 1) L e 2 3 0 6 A
& HETZ W) - RS BIT I B R Rl . a4 —
Al HL B 5 ( DLin-MC3-DMA, MC3) #9 i Jo 44 K it
%7 (lipid nanoparticles, LNPs) 244 - FLHE 56
JEHER T WA 22 L0 A 2R 1 % 1A (asia-
loglycoprotein receptor, ASGPR ) J&—Fh7E AT 40 g |
FERIKISZ AT FUREER (lactobionic, LA ) ff )27,
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WS35 AT LR S PERE 18] ASGPR 324K, PRI LA & 1ffi
(%) LNPs S 25 3807 JHOGF T 9 40 e 1) 8 o) 12 Ry
I, IZ AR T i 45 LA B M Y LNPs L2 miR-145/
CPT, LIS BUAE ) HU -/ T, TR 72 LNPs N 5] A
L% 2 ( gadoteric acid, Gd-DOTA ) L) 52 B AT 955 119
MRI A4k

1 #MR5ETE

1.1 ¥ 5{X8E Gd-DOTA (P& YL H AW A KR
JAF1) SLA R B TR AR IR (LA-CPT-miR-
145-Gd-LNPs, LA-CMGL) TG #40K I i 44 K Bk
( CPT-miR-145-Gd-DOTA-LNPs, CMGL) J% 8 i 2 £%
CPT IR 44 >k i ki LA-CPT-LNPs 142 8 £ B} K2
i e A OTFRAE s HepG2 2 bk . HepaRG 4l il b
(HhRHBE AR WAk 5 A AR W) S TR T ) o KOk
JE AL I3 AL (Nano ZS90, B2 [ Malvern 23] ) ; i
AL ( CytoFLEX, 3¢ [ Beckman 23 7] ) 5 #0063
548 W GUUEE (LSMBBO , E[E] Zeiss 4] ) 5 i HL 1 12
4% ( Talos L120C G2, [E Thermo A A ) ;3. 0T 4
55 MRI(SE[E GE A7) o

1.2 SEIZHY  HEbk CSTBL/6 /ML 120 B, H i
12 d,(12 £5) g, FF T2 BRI AE S 0 5
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P o ZMIESE 3 i e B R R A S G S e TR
A (LS LLSC20221110) ,

1.3 XWHZE

1.3.1 LA-CMGL #9&-a R S FEff B i 45 1
3% miR-145 FYELH ' o A 45 R BE IR HL AR B>
DI % BE /R M ( DLin-MC3-DMA/DSPC/Chol/LA-
PEG = 50/10/38.5/1.5, mol/mol ) , CPT FiI Gd-
DOTA A fAE L EEH , miR-145 AL 10 mmol/L £
BIRGE v (pH 4.0) o K W Fh i Wk LA L Sy
301 KO R PR A, 15 B iR & & o 40 + 1
(ERBY miR-145) . ZRIFF 10 min 5, FEHTER
A CGENTI: PBS; 5 6 h B4 1 k) , i [
BT (MWCO: 30 ku) ,#F4E 24 h, T4 R R
7 N BN R UKL LA-CMGL,,

1.3.2 %4e

1.3.2.1 CRiARIMT SR JHAARKL B HL AL 9 BT A
(Nano ZS90, 3% [E Malvern 2~ &) ) X} il 45 15 A LNPs
VMR RLAR (HAE DL K 2 0 BB G TR I, LA
TEAR 1 ml 25471 LNPs 353, >k 8l 8O6HE
514 (dynamic light scattering, DLS) | & LNPs $/ 4%
KN RS I 22 3 iR B8, T i 78 93 45 5% LNPs
Sl SR i

1.3.2.2 #h4is B S 7 B0 (ransmis-
sion electron microscope , TEM ) X} il £5 %7 1) LNPs #f
TR SRIAR LSS, HARSRAE D BR AN < 45 LNPs %
WRIR 5] Je i I AE B 119 230 H 4 B9, B2 3 min
S RS B IR AR b B AR T T IS T A
HUBE T~ WS HIE A SR Az

1.3.3 ZRBEANEE

1.3.3.1 HepG2 4 #5H LA-CMGL B o4 K
IR0 B LA AFFL I B 2 x 107 -8 HepG2 41 fifg Al
HepaRG 4 73 53] 4% Ff T 335 SIS 2L 3R f5 /Ly, &
T37 C 5% CO, IEFRFE 5% 24 h J5 BB SR
33 BIMA CMGL & LA-CMGL, }3% 6 h J5 , 3%
IR, PBS Y 2 I, B T OB IR AR WA (1a-
ser confocal microscopy, LSCM) T W< 4 Jitg %f LNPs
1R B0 JBCI 1A0 , DN S 400 ) S o T AR e — B
1.3.3.2 U4 AR IPAL INPs B98Iy 1tk
— 34k HepG2 41 i %} LNPs [ #5E B 0 , F) FH o7
M2 B ASCRS T 448 i %) LNPs f £ 3, DL gL
W HE 2 x 10° 4% HepG2 2 i $22 P F 7S FLAR$5 3% 1L
H, 8T 37 C 5% CO, MIEFRAEP SR 24 h J5
Wedg 73t I lm A CMGL % LA-CMGL, 5537 24
h J& , IR FERE TR, PBS VI 2 Ik, 2O W e 4i i, i

A B, it RP SR FH U X A AR A AT 2 G
538 o

1.3.3.3 qPCR Kxi40A X 441N miR-145 & &
PAREFLUCE 2 x 10 4K PR 40 HepG2 B i # i
4 HepaRG 43 B4R T /< FLARES 75 ML, 85 37 24
h 5 B4 B 35 3k, &AL 4 B i A Free miR-145
CMGL % LA-CMGL, ¥ 6 h J5 $2 5 RNA ; 41 41
miR-145 & &8 o B # Ik i3 5T Free miR-145 .CMGL
J LA-CMGL J&5 BUHT 6 98 21 20 K i 55 21 400
Z: I microRNA $EHG £ 150 B 5 $2 A it S 4 48
P RNA, -2 BRGA & 1EF T PCR 937 i, L U6
NS BT miR-145 ZEA M 223 P9 AR FR 387K
L

1.3.4 FREAHUNFIE EE

1.3.4.1  ZUiEBgE s =M e R CCK-8 34
JE AN MBI K HepG2 i1l 5)  PBS 41 .CPT 4 |
LA-CPT-LNPs 4 fil LA-CMGL 4, 4% 4 CPT fy 4
WS 10 pe/ml, K A 5% B K IR o 2 x
10° 4~ HepG2 #i il 45 Ff T 96 FLAL H, 15 5% 24 h
Ja, A E R VE W, AL 3R 24 h, SRS R
CCK-8 fifi FH i B M1 75 SE454E 7 450 nm Abi &
CCK-8 [N JEBEAA, T3 20 B ) 38 B P )R
1.3.4.2 4UERETRAEI  LAIBEFLIKREE 2 x 107 4
¥ HepG2 AR Fh TN FLARES 22 LA, K5 975 40 A
PBS . LA-CPT-LNPs . CMGL } LA-CMGL 41, [ % 4L
Har B ART R IR, e85 55 6 h J55 ] RNA $21)
A UL HE BN S RNA, T2 B & AT
PCR ¥ ## &, KA T3 A Cleaved-Caspase3 ( C-
Caspase3) J Cyt-c 1T ¥4l LNPs % 20 i 9 47 i e
BUR, LA Bractin RPN 2, SR 278k LA AT M A4S
LK . BT AR YRR NCBT b3 & H fo
KR FS , iz Primer 5 455149, B EigAE T
B, BARG P 3 1,

®1 519F%

Tab.1 Primer sequence

Primer
Gene Primer sequence(5'-3")
length (bp)

has-miR-145  CAGTTTTCCCAGGAATCCCT 20
C-Caspase-3  F:GCTCATACCTGTGGCTGTGT 20

R:TCTGTTGCCACCTTTCGGTT 20
Cyt-c F:GGGCGAGAGCTATGTAATGCAAG 23

R:TACAGCCAAAGCAGCAGCTCA 21
B-actin F:GATGAGATTGGCATGGCTT 19

R:GTCACCTTCACCGTTCCAGT 20
U6 F:GGAACGATACAGAGAAGATTAGC 23

R:TGGAACGCTTCACGAATTTGCG 22
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1.3.4.3 gl i/ B R @S SR T R
N-_ 2 F A% ( N-diethylnitrosamine , DEN ) + U4,
ALH% ( carbon tetrachloride, CCl,) 8 13 515155 R
7 FHE /N BB BRI SR BTN R
BEDL Ny 4 A (R 12 2, A5 28 J 3126 36 Ji,
B 2 YGE ok R bk 43 0 1 5 PBS  CPT \LA-CPT-L
I LA-CMGL, H:th CPT #E % 10 we/ml, miR-145
W} 100 nmol, - 38 & J5 Ab AL /Iy KU IBCHS T 2H
LTRSS A L

1.3.5 mikaHkmaig

1.3.5.1 bR E ¥ Gd-DOTA Fi LA-CMGL Bt
B > 0.0. 01.,0. 02.,0. 04 0. 08 #10. 16 mmol/L,
B2 ml B0 R MEZREITE 1. ST MRI
AT BEEI P (spin echo, TE) TIWI $14, [ i} [H]
(echo time, TE) & 8.8 ms, T & B [A] ( repetition
time, TR) %% & 300,500,600 .800 .1 000 ms,R4E
GRS W A 5 5 5 B JF 3 H 48 T1 {i, B 1/T1
YEIE, B ARER RN T LA ] s

1.3.5.2 i3Iy K HepG2 4i i1 Hep-
aRG 4l 1 5 & Gd** 4] Gd-DOTA ,CMGL # LA-
CMGL 737 C R 3l HE 12 ho ARG, WHEE R
J& B PBS PE 2 U, RS He B 3 2 ml [ IKE

A
LNPs solution

Number(Percent) w
ot ot [\ [\e)
W () W o W

(=)

1 10 100
Size(d.nm)

DA T AR IR SR . ] Gd-DOTA B /Y

HNAE AT IR, 20 R SR
1.3.5.3  (RAREICIR BLAR K ) 5 4 19 LA-

CMGL Gd-DOTA I CMGL ¥ V38 2o 72 # Ik 7 56 A
AR/ IN BRI, e G YR E 40 pmol/ ke, fff
J/ BRERPEIAE 3. OT MRI H J-{E S Al S 45 5 min
1 TIWL 188

1.4 Zit=e4038 R SPSS 22. 0 BR{FH T AL B
SEREE . A EEE & 5 78 miR-145 (K4
TR IR B LR T ST AEAS ¢ A 56, 200 10
il R R A mRNA R i A% i 1A
BURCT/N B 8RB 2R 5 22 90 (ANOVA) ¢
P <0.05 F/R 2 A Gt 1 o

2 HR

2.1 REE LA-CMGL & s E Qg 1A fos,
IR SCRLBEAL IS LA-CMGL - Y ki 4% by (165. 2 +
9.83)nm( K 1B) , Z4HEd5 %500 0. 193, Zeta HL 7K
(=3.58 +0.65) mV, ;i o 3% 5 AL 455 WL 52 5] LA-
CMGL MJE 25 8 H 5] ) XUZ Rg B4 14549, B
SULEL1C FoR . EFT & LR B G 1  HA
8 [m] BB Y NI BT 4H KOk

Citrate buffer

Self-assembly

1000 10000

1 LA-CMGL K& R RIE
Fig.1 Synthesis and characterization of LA-CMGL

A. Synthesis steps and schematic illustration of LA-CMGL; B Particle size and distribution; C: Transmission electron microscope image.
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2.2 HMEERMNER BHOLILRELSR IR,
HepG2 41 Jiid Xt LA-CMGL ) 45 B &2 W & &= T Xt
CMGL fi 435 i 5, #2804 HepG2 411 g Iy LA-CMGL
ZH miR-145 (£144) ZE56F CPT (W {6,) 52 610 B 51 4
(F2A) . ifii HepaRG 4l Jitd X — 35 4 $5 i G B (.
225, H. HepaRG 41 Jifd PN () 21 €6 F 4 £ 5 )l ik B W]
BALT HepG2 4fiffl o 65 B (& 2B)

i i 22 AR A HepG2 41 il % CMGL K&
LA-CMGL [#EBCR T LIS, e 240 i 3 2 A
Al HE /1 1) LA-CMGL ) £ it 2 B i K T CMGL 44
(E3A),

qRT-PCR 4559 /R, =4 EH P4 Y miR-
145 AHXE 35 5 YA T JF o 20 e, L7 98 40 i Py
miR-145 [y32 1k 5% & LA-CMGL > CMGL > Free
miR-145 ([ 3B) ; 74141 o W52 21 9 2 21 miR-
145 & Wi B T s A4, HAE RS

A miR-145 CPT Merge

CMGL

LA-CMGL

LA-CMGL 2 ik it i (B 3C)

2.3 thEmMEIER

2.3.1 MR M BAER  JLE3E 24 b, i
B CPT 4 .LA-CPT-LNPs ZH 1 LA-CMGL 4 ) 3% 5
A5 H (22,16 £1.32) % (41.27 +2.21) %
H(61.85£2.57)% (K 4A) , ERA G FREX(F
=74.91,P <0.01),

58 CPT % LA-CPT-LNPs 41 Fb4% (& 4B) ,

LA-CMGL 2 C-Caspase3 Fll Cyt-c FE£[H ik i & It
B (F=50.62.41.08, P<0.01),
2.3.2 KRAMRRMBER i REEIKESSA
TR BRIRIT Y, 525 F 6 R4 e #, LA-CMGL
A Lok A A CPT EAG o S 35 % B 4l 4 A i
JEEL (B SB) KM AT (& 5C) IR AR T AR X
M, ZF A% B L (F =14.68 21.23, P <
0.01),

B miR-145 CPT Merge

CMGL

LA-CMGL

2 FHAAEY CMGL & LA-CMGL HyiBEUE tb i
Fig.2 The cellular uptake of CMGL and LA-CMGL in HepG2 and HepaRG cells

A; The confocal laser scanning microscopy images of HepG2 cell (scan bar =20 um) ; B: The confocal laser scanning microscopy images of HepaRG

cells (scan bar =20 pm)

4r [ Normal liver cells
Liver cancer cells

e [k

4 [ Paracancerous tissues
Cancerous tissues

1k [la

A Multi-sample:All Events B
&
M|~ 0
B cvmGL ‘g

200 [ LA-CMGL s 3r
)

3 g 7
200 s
o
>
o
[
Z
g
0 s

0 0 o . miR-145
PC5.5-A

Relative expression level of miR-145 ~
o

CMGL LA-CMGL miR-145 CMGL LA-CMGL

3 CMGL/LA-CMGL Hyf5h K A RN R N E
Fig.3 The uptake rate of CMGL and LA-CMGL in vitro and in vivo

A: Fluorescent intensity of miR-145 in HepG2 cells by flow cytometry; B: Comparison of expression levels of miR-145 in normal liver cells and liver

cancer cells; C: Comparison of expression levels of miR-145 in paracancerous tissues and cancerous tissues;

<0.001 vs Paracancerous tissues.

*** P <0.001 »s Normal liver cells; P



M EMKFF/ Acta Universitatis Medicinalis Anhui 2024 Sep;59(9) - 1505 -

A - B 5
100 [ C-Caspase3
g Cyt-c
;\? 80 sesksk % 4r
= #H o
2 T &l
:5 60 [
2 <
= Z
= 4
% 40 ¢ o E s
© — 2
20 — % 1F
M ’_%
0 0
Gl G2 G3 G4 Gl G2 G3

B4 LA-CMGL 3{FHE4RM 4K A0
Fig.4 The effect of LA-CMGL on the growth of liver cancer cells
A Inhibitory rate of cell; G1: PBS group; G2: CPT group; G3: LA-CPT-LNPs group; G4: LA-CMGL group; B: The relative expression levels of
C-Caspase3 and Cyt-c mRNA in HepG2 cells by ¢PCR; ** P <0.01,*** P <0.001 vs G2 group; P <0.01 vs G3 group

A 1 XDEN 2 X CCl,/week 2 X Lipid nanoparticles/week
(25 mg/kgi.p.) (0.2 mg/kg i.p. in olive oil)
week 0 2 8 28 36
B 1or C 600r
il —‘7 o
s T T
i) 6F S
=
@ T
-
£ 4t Z T
# =
2F T Hk
#h
0 0
Gl G2 G3 G4 Gl G2 G3 G4

5 AT RFENRMEABRER

Fig.5 Number of tumors and tumor size in HCC mice after treatment

A: Schematic schedule of HCC mouse model and administration regimen for therapy; B: Number of tumors after treatment; C: Tumor size after treat-

ment;G1; PBS group; G2: CPT group; G3; LA-CPT-LNPs group; G4: LA-CMGL group; * * P <0.01, * * * P <0. 001 »s G2 group; *P <0.01 vs G3

group

2.4 WEEIRAG R AFKE Gd* BN LA-
CMGL F1 Gd-DOTA X} Jif ()15 5 38 B, 355t LA-
CMGL #1 Gd-DOTA 2\ [n] 5th 78 2 43 5 & 9. 379
- s 'FI12.825 mmol ' - s (B 6A 6B),

H1 T ASGPR 4 S 19 N & /E F A 22 i it LA-
CMGL (1) 240 i A 48 3B, 38 32 X6 AN [ 2H 1Y) HepG2 4 fitd
W 12 h il MRI(E 5 ADRITAR 4N Gd* 4%
B, AEHIE G T, LA-CMGL 75 HepG2 41
B MRI 3 5 e CMOL % Gd-DOTA 5576 % (
6C) .

-
mmol

LA &M it X2 25 I o 44 K kL LA-CMGL 17
FEHRIK 5 IG5, W5 B i 1 2 B A Ak (B
6D) ;%4 T 7 FHXT LA Gd-DOTA 41 & CMGL 41 i
AL R B HAe B B s AN, H AR T Gd-
DOTA 5 CMGL 4], LA-CMGL fj T/N B i $#% &5 (
6E) , S HGH¥E X (F=114.5, P<0.001)

3 it

ATy 259 (g ies 24 P4 52 MR A0 e AT R Y
FHFENZ — miR-145 ZmiRNARE ) — 51, B
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A Gd™ (mmol/L) c
0 0.01 0.02 0.04 0.08 0.16 Gd-DOTA CMGL LA-CMGL
Gd-DOTA
LA-CMGL
SI=1125 SI=1238 SI=1659
B E
® LA-CMGL ,- P
®m Gd-DOTA =
1.0
0.8
— ——
‘\(/)';‘/ 0.6 é 1k —_
E o4}
02F
0 1 1 1 1 1 1
0
[Gdy](mmol/L) Gd-DOTA CMGL LA-CMGL
D
Gd-DOTA CMGL LA-CMGL

E 6 Gd-DOTA #1 LA-CMGL By} 55t 7 %2 R /N FR AT/ MR 1538
Fig.6 Longitudinal relaxation rates of Gd-DOTA and LA-CMGL and enhancement MR imaging of HCC mice

A TIWI images of LA — CMGL and Gd-DOTA at different concentrations of Gd** ; B Longitudinal relaxation rate curves of LA-CMGL and Gd-
DOTA; C: Tl-weighted MR images of HepG2 cells incubated with Gd** solutions ( Gd-DOTA, CMGL and LA-CMGL) for 12 hours; D: T1WI images

of Gd-DOTA, CMGL, and LA-CMGL after injection; E: The ratio of tumor tissue to normal tissue after injection of different LNPs solutions;

0. 001 vs Gd-DOTA group; * P <0.001 vs CMGL group

WO B EAER ik R A, S BOR 2 oA
ST KA R IR 2 0 DG ik
Sb, HepG2 #iiffg i miR-145 #9IK W] AR T 40,
15 miR-145 w] DL T 9 40 i Je] 3R O ik I
IR F MR HepG2 09I FE . A miR-145
RN E I UGE D GRS L (b i
YR IRy i R R AR T , BRI R Bia T
FRBRA BRI ER . HIL, miR-145 HTAT
SRR AR R Z I PRIV T {E A FA
AWFFE W F T —Fi kT MC3 f) LNPs, I 738

wEEp o

1% CPT/miR-145 DLIR] 52 B 191077 259/ 2%
WG HEENGST . 1% LNPs NERIE (S5 ARE , HAR
25709165 nm, A7 WFFE W, FH HAZZ) 200 nm
R A KR PR LAY B A I PR AN T AT SRR )
AN NEAT WA P, T S b 3 5 R 1) 1 5 2 K i P
W ( enhanced permeability and retention, EPR) 7E
R ERALR S w4 . Ah  BOEIL RS R IR, 5
LA-CMGL 8538 5, FFE 40 miR-145 K CPT
YEIGR FE R0 T IE F T 200 5 30 4 AR B I S 5
4R R, HepG2 41 fifg % B A7 48 [m] £ 1) LA-CMGL
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(MU BE 71 B B F CMGL 4 K %t HR 4l bk sg
IS5 R 40 FUMERR 1B 5 , LNPs 1] L i 12 ]
V-9 240 B FSE % 17 755 2235 19 ASGPR 37 1A 1 588 JiT-9e 240
WX N ERE S AT #E— 20 PFAl miR-145 (48 )
IR, R qPCR I T miR-145 7E )3 20 Jfd
ML & i 455, miR-145 7¢ 1E % T 4
JHL Hp AR G ek R T R AN, A LNPs Bx 5%
J& IR miR-145 92635 5t 1 5 T 1F 3 AT
YA 5 72 Bh W) S 56 P s 2 A0 ok, o BEZH & CMGL 41
FE e 14NN miR-145 XS5 & B 8 & Fam Al 4,
i ) R E ik 5 LA-CMGL J&5 8 414N miR-145 A
X R T AL L, AR ST A R,
il 5 (1) LA-CMGL ELA7 i 4t B A ) 14

ARWFFE M A CPT .LA-CPT-LNPs &% LA-CMGL 5
YA ILRE SR 24 h 5 HEAT AN B B0 R I a2 . g5 R
7, LA-CMGL %} HepG2 41 M 1t 384 % 41 )
(61.85% ) %1 B CPT (22.16% ) 5} LA-CPT-LNPs
(41.27% ) BB REA S . X J& T LA &4y LNPs 1]
DA 38 3o ) 96 3% 1T = 2235 1) ASGPR 3244, M/
W Z 1) LA-CMGL i A JH-98 240 i 9 B e CPT Al
miR-145, i 1fi 7 A B 45 1 B 5] 36 97 s R C-
Caspase3 % Cyt-c SR 40 M8 T /K 19 % FHAE bR,
ASLEG 45 2 LNPs X% HepG2 4t i (1) 78 T-4F 45
W, % 4l Caspase3 Fil Cyt-c 7K -4 484 &, {5 LA-
CMGL 414 f T-ROCRAE R B, X Se 25 IR My n] 3
B, CPT #l miR-145 H&-&1E M RHOR B 8 & T 5
CPT 5}, LA-CPT-LNPs, iy SE3UIG IR AL i) H 1, A
W27 TR S50 AR PR AT A SE IR 25 5 R
A 10 pg/ml CPT,100 nmol miR-145 S B R
S TR RIBIT 259), 16T 45 R 5 LA-CMGL 41
iR 5o g /b | g AR R B/, i — 2B 16 B LA-
CMGL #471¥) CPT #1 miR-145 L 5.2 X} A 5 4f
AEIE

s TR AR AAE R 1 2 W R 6T
HER KA A TR T o % R FH B AR K
P& 1 W IR 52 (R0 B EE  $ R X R 2L 43 B
I R PR _E A A 22 A ) EE R BN G
A, A RPN AF 8 ) g R AU A ke = 1)
MBS . K Gd T 44 8K T3k B iy gt
S FERED , B E P R KT T A i 5 HR , £ 5 MRI
(R . AWEFE A B LA &40 (4 #E ] LNPs 1
5 3B 5 T Gd-DOTA 33 2l F & B X EE 71
PR BRI A7 T B T 3000 0%, Tt o PR B <, PR b 7K ot
TR BERE . AN, AR G R IE T,

LA-CMGL 7£ HepG2 4 ifif¥) MRI {% 541 . CMGL &%
Gd-DOTA {145 . (RN I8 HESE LA-CMGL Xt
iR S 5 A S AR AR B i 3 T Gd-DOTA KA #2 fi)
20, 5550 BRALAH B, JHE o 5 0 52 BB 4 T/N H e
BIE. DL Eg5 R LA-CMGL BA7 R 47 (9 1T
FELL AU P, H LA-CMGL 78 JF P9 6 3 B EL A5 4%
KIGFREEPE , AR TR 25 Y730, XAEH T LA
&M LNPs J5, T LA ) 15 53] JHT 9 &40 b0 2 10 5 3% 38
() ASGPR SZ 1k, T B 22 1) Gd®* 38 2% 28 e 240
RPN, B i T R A R S L E I 1 R 2
Wi A AT RICR

g5 LR AR 45 W K W] CPT/miR-145
JI IO 4P A SO EL AT R S ) P ) 3 a8 IR R
PR, 517 A G’ th R B AR LAY T1 st
P R R 8 240 2 2H 2R ) AR A B T o X e R IR
Sk JFEAE B T RRAL 25 4/ 3 TR BB 96 97 4RIL T8 RO AF

TR

o

I K
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Co-loaded with miR-145/CPT nanoparticles for targeted delivery

and magnetic resonance imaging in hepatocellular carcinoma
Rong Jing', Liu Tongtong®, Yin Xiujuan', Zhang Lei’, Wang Xiao'
('Dept of Radiology, The First Affiliated Hospital of Anhui Medical University, Hefei 230022 ;

*School of Pharmacy, Anhui Medical University , Inflammation and Immune

Mediated Diseases Laboratory of Anhui Province, Hefei 230032)

Abstract Objective To develop liver cancer-targeted nanoparticles ( LA-CMGL) co-loaded with miR-145/CPT
and assess their targeting specificity, combined anti-tumor effects, and magnetic resonance imaging efficacy. Meth-
ods Laser scanning confocal microscopy and flow cytometry were utilized to evaluate the targeted uptake of lacto-
bionic acid-modified and unmodified nanoparticles by HepG2 cells and HepaRG cells; quantitative polymerase
chain reaction( qPCR) was employed to assess miR-145 content in tumor cells and tissues. The cytotoxicity of
CPT, LA-CPT-LNPs and LA-CMGL on HepG2 cells were assessed using the CCK-8 assay. qPCR was also used to
evaluate the effect of CPT, LA-CPT-LNPs and LA-CMGL on apoptosis of HepG2 cells. MRI was performed to
measure the relaxation rate of LA-CMGL and evaluate its targeting imaging effect on liver cancer cells. Results
The uptake rate of LA-CMGL by HepG2 cells surpassed that of CMGL significantly. The relative miR-145 content
in liver cancer cells and mouse liver cancer tissues in the LA-CMGL group was markedly higher compared to free
miR-145 and CMGL groups (P <0.001). The apoptosis rate of HepG2 cells in the LA-CMGL group exceeded that
in the CMGL group and CPT group (P <0.01). At the same Gd’* concentration, the relaxation rate of LA-CMGL
significantly surpassed that of Gd-DOTA , and the MRI signal of LA-CMGL in HepG2 cells markedly increased com-
pared to CMGL and Gd-DOTA. Conclusion 1.A-CMGL exhibits promising liver cancer-targeted delivery, com-
bined anti-tumor effects, and MRI liver cancer cell-targeted imaging, offering a novel avenue for combined drug/
gene therapy for liver cancer.
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