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 E B HREF R G mie Az R0 B B IR . ik RS IR B - A 3R AL (=R AR, £ A
P B (10,20 .40 umol/L) , £ & Z R+ IR AOHEAE B -21 AR 3 (agomiR-21) 2847 £ 3 & 3 i E +agomiR-21 [ 1
S+ B8 (NC) 28, -5 5K ) CCK-8 #= Transwell /& 3 Aa ] & 2L A B 1 9 20 e, U-20S F= MG-63 #9 3% 58 [ 2.5 & (ODAR) | Fe 42 & 48
(FREmRLE) , o ) KB 50 58 %% 5 B Bk X R R % A= Western blot % #-) &- 28 29 g, ' miR-21 & 3 $e. 3k B PDCD4 & & #9 &
K RN RIS MG-63 fn i Al 2 AR N, RS R ch e s R (AR oK) £ F41(20 mg/kg) (%35 & +agomiR-21
NC 41(20 mg/kg 4 3% % 7 #%+50 mg/kg agomiR-21 NC &% ) . & 3% % +agomiR-21 41 (20 mg/kg & 3% & &% +50 mg/kg agomiR-21 /&
), FF8 R, 5 T RS R LR, R4S Td, MELHE20d A MEIRREA, B 5 20 RIG LR P
miR-21 42 PDCD4 & & 09 & ik o 46 R . 5 xf P2 sbde , %35 K P L & R E 41 U-20S \MG-63 2 itL #9 OD A Fer 5 J5E 2 B 34 B 2088,
N (P<0.05 3 P<0.01); i £3% % | % JE 20 U-20S . MG-63 20 2 'F miR-21 %4 % i 898 28,55 (P<<0.05 & P<<0.01),PDCD4 %
G AP IR (P<0.01), 55 £ % &K E+agomiR-21 NC A%, £ % % K E +agomiR-21 28 U-20S .MG-63 28 ie.44 OD {ife F
JE gm AL AR B B3 An (P<0.01). 5= @ xFRalbss, £ % A4 £ % £ +agomiR-21 NC /s K225 5 dJE It 7 AR s ) (P<
0.05 2% P<<0.01); 7B 21 4% ¥ miR-21 & ik A 2 53 (P<<0.01) ,PDCD4 & & & ik ¥ 23 3% (P<<0.01)., 5 %% F+agomiR-21 NC 41k
5, £ F+agomiR-21 40/ 82625 5 dJG It R ARBA 238 e (P<<0.05 %, P<<0.01); /B 4022 ¥ miR-21 & ik P R3% 3% (P<<0.01),PDCD4
E O FA RRFE(P<0.01), %5k 32 THh ACE I8 401 U-20S MG-63 8938 7 Anf2 % , £ AUH TTHE S F A miR-21 kA % .
KR AR DEBARR-21F NI M R 38 I AR 2 R AR IT

Effects of Curcumin on in vitro and in vivo Proliferation and Invasion of Osteosarcoma Cells and Its
Mechanism Study
YAN Quan(Dept. of Orthopaedics, Luzhou Municipal People’s Hospital, Sichuan Luzhou 646000, China)

ABSTRACT OBIJECTIVE: To investigate the effects of curcumin on proliferation and invasion of osteosarcoma cells and its
mechanism. METHODS: In in vitro cell assay, osteosarcoma cells were divided into control group (dimethyl sulfoxide), curcumin
low-concentration, medium-concentration and high-concentration groups (10, 20, 40 pmol/L) and curcumin high-concentration+
endogenous miR-21 simulacrum (agomiR-21) group, curcumin high-concentration+agomiR-21 negative control (NC) group. The
proliferation (OD value) and invasion ability (transmembrane cells number) of human osteosarcoma cells U-20S and MG-63 were
detected by CCK-8 and Transwell chamber method; the expression of miR-21 and its target gene PDCD4 protein were detected by
real-time fluorescence quantitative PCR and Western blot assay. In in vivo cell assay, MG-63 cells were inoculated in mice, and the
mice were divided into blank control group (normal saline), curcumin group (20 mg/kg), curcumin+agomiR-21 NC group (20
mg/kg curcumin solution+50 mg/kg agomiR-21 NC solution) , curcumin+agomiR-21 group (20 mg/kg curcumin solution+50 mg/kg
agomiR-21 solution) with 8 mice in each group; they were given intratumoral injection of relevant medicine once a day, for
consecutive 7 d. The volume changes of the tumor were measured within 20 d after medication, and the expression of miR-21 and
PDCD4 protein in tumor tissue were detected on 20th day. RESULTS: Compared with control group, the OD value and
transmembrane cells number of U-20S and MG-63 cells were decreased significantly in curcumin low-concentration,
medium-concentration and high-concentration groups (P<<0.05 or P<<0.01) ; the expression of miR-21 was weakened significantly
in curcumin medium-concentration and high-concentration groups of U-20S and MG-63 cells (P<<0.05 or P<<0.01), while the
expression of PDCD4 protein was strengthened significantly (P<<0.01). Compared with curcumin high-concentration+agomiR-21
NC group, the OD value and transmembrane cells number of U-20S and MG-63 cells were strengthened significantly in curcumin
high-concentration +agomiR-21 group (P<<0.01). Compared with blank control group, the tumor volume of mice were decreased
significantly in curcumin group and curcumin +agomiR-21 NC group (P<<0.05 or P<<0.01). The expression of miR-21 was
decreased significantly in tumor tissue (P<<0.01), while the protein expression of PDCD4 was strengthened significantly (P<<

0.01). Compared with curcumin+agomiR-21 NC group, the tumor volume of mice were increased significantly in curcumin +

A FE4T5 H < 0148 RHE T % 3155 H (No.2015)y0224) agomiR-21 group (P<<0.05 or P<<0.01). The expression of
S B AT EE U, B 2chE . BFST ) B R AR . % . 0830- miR-21 in tumor tissue were strengthened significantly (P<<
2361958, E-mail:2712131923@qq.com 0.01), while the expression of PDCD4 protein were weakened
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significantly (P<<0.01). CONCLUSIONS: Curcumin can inhibit the proliferation and invasion of human osteosarcoma cells U-20S

and MG-63, the mechanism of which may be associated with down-regulating the expression of miR-21.

KEYWORDS Curcumin; miR-21; Osteosarcoma cell; Proliferation; Invasion; in vivo; in vitro

‘B W8 (Osteosarcoma ) &= i WL R & T8 412111
AR HOBMERRE i O R R EE RS iR 2. B
HIE R R TT SRR U TR 3 4097 ilig
ST N BT ARG RE MR & & R M 2 i 24
R T ARG UG . R, IRABFIEE R & A4
KBS FHLH L FRBR B IR YT 259 Joi IR
HEMIARTEBR A TR0 A N R R A T BUIR A

2218 2% (Curcumin) /2 M\ ZE B 1) 22 B A 25 P 4
BUAS R —FhEbE (0 R, RZEW M E G RN 2 —,
HA Z ) 2B E L, indi % Prsa b BEAg Piwds
B A oI P & HAE R —Fh HA R & R 5
PP 25 H 255 R AN TR AL, B 4 5B B
S ORI R PR, 228 F T3 1ok 2 A A i ek
N ARG A AR AN Y O S A e T (H LA
YEFBLEIAAS T 4 o S/ HE A% R (microRNA , miR-
NA) & — KL% RNA, K 2220 19~25 bp. miRNA
S SRR L & R T 35 S oAb S5 A A T
B, MR Z R 09 & A R R YA C , 78 NS5 bR
HIAETE RN SR, R T A g 5 DR 8 1 i TR 1)
AEY. DA &I, miRNA-21 (miR-21) 78 ZF Mg rf
FEIRFE, HaE A PR 2 A IR A DS, I 5 105
Y o fAR e 2 110 ol 1 Tl B 5 70 2 1 TR %) JE R (PTEN) |
TR PN B 8 7 [ 4 (PDCD4) . [ %40 26 I8 i {4
(FasL) . #8481k ¥ 5 AL i 3 (SOD3) | B itk E4 41 g i 2
(Bel-2) %55, R R E MM EN . CHRENR,
miR-21 768 IR Hh Rk B TH R, SE R R kA kR
YRR A B IR BB . ST,
SEHWISE T 2288 20T A B AR 40 i 3 R R 22 I 52
FH 5 miR-21 [ IC F , Oy o) BH 2298 A6 B PR h PR
BBt B 2 (R B i, UE— 25 0B IR BB TR TR T
FRALH AR

1 7
1.1 {88

H1MF B i hr 4% (35 [ Bio-Tek 23 7 ) 5 X 80 % {7] &
5 ( H A Olympus 23 A ) 5 7500 B9 5t SR A5 gl
N (QRT-PCR) 1Y (3 [# ABI 2 7] ) ; ChemiDoc Touch
AR BRI A I 23 A4 (56 [ Bio-Rad 24 ] ) o
1.2 #AREIH

I Z FUR 2 (JiE5-: MFCDO00008365, 453 : 94% ) .
T HIIEE AR (DMSO, it 5 - D2650, 40 - 99% ) ¥ [
2 [ Sigma 23 1) 3 NP5 miR-21 14814 (agomiR-21,
5 . B06001, 4 i : 99% ) Fil agomiR-21 [ 14 XJ
(agomiR-21 NC, 1t 5 : B04008, 4 & : 99% ) ¥y [ | it
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T LR 25 H AR BR S H] s DMEM 20 i 15 55 3 i 2 135
(2 [ Gibco 22 7)) 5 CCK-8 41l ifd 38 7 k6 3 57 ( H A
Dojindo 23 #) ) ; Transwell /)» % ( 3% [# Millpore 23 7 ) ;
Trizol il RNA HEHUR 7 (35 [# Invitrogen 23 1] ) ; RIPA 4f
JH SRR . R R (BCA) B 1 2 Bl & ( Hifg 3
= RAEYIH ARG B ) ;miRNA qRT-PCR &l 5] &
(3£ [# Gene Copoeia 23 7)) ; %4t \ PDCD4 £ 7o Bk
(€ [E Abcam A H) s Bt A S-Hlsh £ [ ( B-actin) £ 7
Prik (SEE CSTA R s B E kY (HRP) il il 1l
o/ AR E 1 G(1gG, JL st 2 S AL W R A TR
NI
1.3 4HpE

B TR AN U-208S T MG-63 21 FH H ERR2# B
- UEANBRLE , N TT N R B R R A
1.4 ¥

SPF ¢ FiE B S ik [ (SCID) /ML 32 HL, & 1K
it 18~22 g, 6~8 JAIS , YA 17 )M B 2 B 52 55 5 )
Ly, s A AT IE S : SYXK ()1])2013-065.
2 FHik
2.1 {pEFSHA

U-20S . MG-63 4l LR % 10% A 4= 113 . 100 w/mL
HRE 100 pg/mL 5555 K 1) DMEM K FR L1555, B F
5%CO..37 CEJEIIEFRAR R O EA: KT 24
LA TR . RSN AEIRAES 5 X HRZH (DMSO) , 28 %
i AP MR ZH (10,2040 pmol/L, BI4.8.16 mg/L) , 25 #;
K F R FE +agomiR-21 NC 21 122 8% K 5 ¥k [ +agomiR-
2140,
22 THBR/INBRERESI59H

$4 0.2 mL (2 1x10°4> )MG-63 2 [l 5 8 Kz R 15T
SCID /N BRI 22 J5 i, 4 R ER /N BB T e A= 4 156
IFidsR . Fr/N B R I 45 A2 9 100 mm?* B, B
FERA B AR Ao 98 /N BRSE R T BT o o 32 L AR A
(/N R BB HL 20 R 25 PR BE 4 (AR BEER 7K ) (28R 41 (20
mg/kg) . % # % +agomiR-21 NC 41 (20 mg/kg % # Z 4
K +50 mg/kg agomiR-21 NC %5 ) . % ¥ % +agomiR-21
21 (20 mg/kg ZE B 2 VE M +50 mg/kg agomiR-21 ¥E ) ,
28 H, 3l IR ST AR 259, R LIk, i 8452
7do HE LIRGZTFIRICHT, B 5 S R/ 1K,
LM 40K, TE 20 R A . SUAE A0 75 A B /)N
S, VIR It e 8 203 e AR, P AR =
(W= L)x1/2, 20, ok e B S8 3R o 1 B, L oA s o
KA
2.3 CCK-8 &+l 4h A 1 78 e
2.3.1  FEZFNH R A R BBk
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KA U-20S \MG-63 4 Jifd, 43 51 LA 1x 10" /LR F
96 FLA T, K537 12 h e, #2217 T F X B Fn 22 8 3%
i R R N2y, BEeE 3 AN AL, ME 12,24 .48 h
J& AL 10 L CCK-8 %7, 37 CWEHE 2 h, {4 il
FRASCHE 450 nm i A0 5 41 At 9 62 1 (OD ) E, ODH.
R R 2 MG 5E RE ) B
2.3.2 1) FIk miR-21 % 22 ¥ Z 0N E PR 20 A
FEISE BB K U-20S \MG-63 4l ifd, 431 X
I 10" AL T 96 fLAR P, 3555 12 h s 42 2.7 TR
Xof BEZH 25 85 2 i vk B +agomiR-21 NC 41 25 5 % 5 ik
JE+ agomiR-21 N2y, B4 3L, /EF 48 hie , L
FIIA 10 uL CCK-8 35 , 37 CHEH 2 h, i F b (X A2
450 nm KA 7E 240 LY OD {HL.
2.4 Transwell/NE= £ N ZHpEEZE8E

HLU-20S \MG-63 #ilfifg, #“2.1 7500 F 43¢ i 2 , 45
24 W5 W 25 2H 20 M S0 H2 Ao 1 DV A6 I g Tk ) 24 L
e Transwell /N2 1 S8R0 0 I 18 15 7% FE BC 1 7Y 40 i
B 200 L (2 1x10°AAL) , FEMA T 10% B4 1w
PRSI, 3T CHEFRAR I 48 h, U /N R R 445
F S A S TR S RN A, 4% 22 3R I [ a2 10~30
min )5 , BEERERZE v (PBS) PEAIME 3 ¥k, F5-FH 0.1 % 2%
YL (8,20 min, WK VE 3K, T 100 F5 2088 T WA 4N i
TR A (S 2R 2T R At ), BrEALE IR 5 AT 4K
BOE X5, ZE AN MU B0 2 7R 12 2518 1B .
2.5 qRT-PCR A NZHAE A miR-21 3Rk

B “2.3.17 300 &b 3 24 h 1) U-20S . MG-63 4l Jitl 1
“2.27 T A Al /N B AL 2L, AR 3 Trizol Ui B 45 $2 BB
RNA, ## 8 miRNA qRT-PCR #6355 & 15 B B 1 Bt
T 15 RNA 2% 57 1 cDNA, 5K F qRT-PCR 246 2411 Jfd
miR-21 Rk Ko B g1 P38 i TAE Y TR (i)
e A5 B W4 B, miR-21 IS | W14 K7 . 5" -TAGT-
TATCAGACTGATGTTGA-3' , N i 5l ¥ 51 Hh . 5 -
ACAACATCAGTCTTGATAACTA-3" , § $% K B 7 108
bp; snRNA U6 (miRNA £ l N 2 ) 51 9 7 5118
5' -CGCTTCGGCAGCACATATACTAA-3' , F s YT
4 H . 5" -TATGGAACGCTTCACGAATTTGC-3' , 4 1
KR 120 bp, SO &5 :95 CHIAEYE 5 min; 95 CAR 1
105,60 CiB & 20 s, 72 CHEAH 20 s, 40 fEFF . K
27 M N E IR (H R o B/ S 3 A o ff) X
miR-21 Rk AT AR E
2.6 Western blot ;%40 i 1 PDCD4 & 5 &R iA

Be2.3.17 01 R Ab B 24 h ) U-20S . MG-63 4if Jifg i1
“Q.27 TN & LH/INUIR 414, 48 RIPA i 284 , 4R BUE
M, BCA & e ik Al Gl e Er . IEERENE
10% - Jot FE R R 1 - 3R TR M TG e 5 I LUK O L B AR
P —FR 7 (PVDF ) [, 73511 28 5 % R W05k 2 kA3 14 2
h, B F P[Pt A PDCD4 f-actin Z 7aEHTA(1:1 000)]
4 CIE MR, RGBT HHRP bR 25T/ R
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IgG(1:10 000)]H =R IFE 2 h, Bk OGP n 2
PVDF i I, #1553 0 H I 11 PDCD4 5
SR M p-actin WK EEAE, L HE N KEHE S NS EN
JRFEAEL FAE 28 PDCDA4 2B 11 215K
2.7 FItEFZE

K HH SPSS 13.0 #7581t it . BdELhx £5 3%
N, 2241 IR] U ACR TR IR 2R 7 2253, PR TR) FE R ¢
K. P<0.05F/R2ERA G L,
3 &R
3.1 ZEZRXWATREBAMAEENEENZI

G0 R P A, BRI vk B 4H U-208
MG-63 4ii i 7 Fi 24 .48 h i) OD {4 & £ /N (P<<0.05
5L P<<0.01), /EF 48 h 4 28 54t Jf 45 dmb s/ (P<<0.05
o P<<0.01). FHIZEBEXT U-20S . MG-63 41 it 14 5 Al
2B MR . 2HE X U-20S . MG-63 2 i3 5
REIISEI 25 R IR 1, 1R 28R 1 2 25 R L4 2,
R1 E=EHENU-208.MG-63 408 5E AE 1 B9S24

B(xts,n=3)
Tab 1 Effects of curcumin on the proliferation of
U-20S and MG-63 cells(x ts,n=3)
. U-20841(OD ) MG-634Hlfi(OD8)
12h h 48h 12h Uh 48h
M 02554003 04350042 065710073 02620028 0415£0043 0.586+0.073
FHEIRAE 023520019 0335200297 0513100435 04720021 03270015 0471 £0.043°
FHREMEEAL 022120021 0275200267 0425£0.045 023820016 0262+0.028" 0.365£0.037"
LHEHIEA 019810024 0218£0016™ 031740029 02090025 0.199+0.014 02470021
T S BT L, *P<<0.05, % *P<<0.01
Note: vs. control group, *P<<0.05, **P<<0.01
R2 EHZEI U208 MG-63 AREZEENHIHILE
B(xts,n=3)
Tab 2 Effects of curcumin on the invasion of U-20S
and MG-63 cells(x £ s,n=3)

a8 SR, A
U-20841 MG-63411
A 15134102 16254128
FREINREA 1135£103° 1267£135°
FREPIKIEA 862185 134486
THERRE 679472 503162
1 SR HeER, *P<<0.05, " *P<<0.01

Note: vs. control group, “P<<0.05,**P<<0.01

3.2 IFiX miR-21 M EEHZIH A S A EMHAEIETEF
REMNZM

55 RE A B, 22 0 3% 8 Wk B +agomiR-21 NC 4
U-20S . MG-63 4l if 1) OD {EL 1 28 S 20 B 45 BH (208N 5 5
LW R 7 B +agomiR-21 NCH H AL, ZH X W HE+
agomiR-21 41 U-20S . MG-63 4l Jifd (1) OD {1 F1 % 5 41 ity
BB, RPN E R TIMAZERE, iR
FEHA agomiR-21fff miR-21 i FEik 2l 5 22 8 E 0 B
PRV IRE A4 L 154 5 RV Z2 A A RO o 2 3638 miR-21 %) 22
R AN U-20S . MG-63 2 I FE AR 22 1520 DL 3R 3.
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®3 IRIEmiR21 G EZHZFRMNH AN B AEAEMIEHE
MEEMZM(xts,n=3)

Tab 3 Effects of the overexpression of miR-21 on in-

hibitory effect of curcumin on the proliferation

and invision of human osteosarcoma cells (x +

s,n=3)
) RN (ODIE) R (R
U208 MGl U20sHE MGG
TR 0657+0073 038640073 15134102 16254128
FEARREagomiR2NCH 032540053 0256200337 612+757 745489
EUEEE ragomiR-21 4] 0582£00717 0497400627  1356+12TT 142741587

T AT RRZE A, " P<0.01; 5 2B R Wk ¥ +ragomiR-21 NC 21
H#,#P<<0.01

Note: vs. control group, ** P<<0.01; vs. curcumin high-concentra-
tion+agomiR-21 NC group,”P<<0.01

33 EHEENWABREMMP miR-21 1 PDCD4 ERH
FKIERIF 0
5t B bR, 22 b vk 4] U-20S \MG-63
41 B b miR-21 & 3k B 8 9 55 (P<<0.05 Bk P<<0.01) ,
PDCD4 & [ #1k B 1458 (P<<0.01) . FEHE N} U-20S .
MG-63 ZiififlH miR-21 F1 PDCD4 25 [ 35 1k 0 B2 i 45 55 i,
4,
R4 EHEEXFU-20S .MG-63 4t miR-21 1 PDCD4
EARIEHEMER (x+5,n=3)
Tab 4 Effects of curcumin on the expression of
miR-21 and PDCD4 protein in U-20S and
MG-63 cells(x*+s,n=3)

. U208 40 MG-63 41

: miR-21 PDCD4EN miR-21 PDCD4EM
TR 105£0.23 067+0.13 1124018 08240.15
FREMNEA 092£0.12 0.71£0.09 097£0.09 0914021
ZEETHEA 0.71£0.14° 1234020 068£0.12° 1470147
FhERNE 043£0.19° 2124052 051£0.17" 1844025

HE H XA AL, *P<<0.05, ¥ * P<<0.01
Note: vs. control group, *P<<0.05, " *P<<0.01
34 ZHEZEINNEMEE KNG
Hamx Ma i, 2w R MmEHE
agomiR-21 NC /N 45 245 5 d J5 i 9 44 B B 2 0 /)
(P<0.058f P<<0.01); 531 Z+agomiR-21 NC ZH Ib4%
LA K ragomiR-21 41/NFEA 245 5 dJ5 IR (R B B 14 m
(P<<0.05I% P<<0.01). 15 B 2238 K REII il /)N B4 s
R (RRE NS 6k miR-21 528 59 22 1 Z /N U
R AR O RIAVE R o 45 28/ UM PR R 0 7 435 2 T
5,
3.5 EFEEINRIBAL S miR-21 F1PDCD4 EH R
ey ap=A
Ejas (o B 4] He e, 28 95 R 4 FN 292 ¥ 2 +agomiR-
21 NC 41 /) B8 40 28 v miR-21 26 3% B 2 ik 55 (P<
0.01),PDCD4 % 1A W i 1458 (P<<0.01) ; 520 &+
agomiR-21 NC 4 [ 45 , 22 8 K +agomiR-21 2 /> FlJE 4H
A miR-21 F ik B 1455 (P<<0.01) ,PDCD4 8 [ 15
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B 0 55 (P<<0.01) . 4% 4/ KU 4 25 o miR-21 Al
PDCD4 5 [ IA R E 25 R L3R 6.
x5 BANRMBERPMNESER (x+s,n=8, mm)

Tab 5 Tumor volume of mice in each group(x*s,n=

8, mm)
4151 0d 5d 104 154 204
etehor il 10112900 1857842271 453722061 4243443085  628.67+66.92
FREA 104082748 129.66£8.66° 162.16+18.03° 197.17420.15° 234.60£27.36

EHF tagomiR-2I NCAL 116471684 1338411453 17016 18.14°* 20158+ 18.21"* 245.03£17.69*
FHFragomR2A 108591031 19625+2136° 236.85%17.05% 38935+31.28% 598.62 4305

TE 528 [ B4 L E, C P<<0.05, " F P<<0.01; 5 % ¥ R+
agomiR-21 NC 41 lb#%¢,"P<<0.05,"P<0.01

Note: vs. blank control group, *P<<0.05, **P<<0.01; vs. curcumin+
agomiR-21 NC group,’P<<0.05,"P<<0.01

®6 FHANRBAL P miR-21FPDCDLEHRIEM
MELER(xts,n=8)

Tab 6 Expression of miR-21 and PDCD4 protein in

tumor tissue of mice in each group(x+s,n=3)

415 mik-21 PDCDA%EH
AR RAL 124026 0874015

FHRU 046+0.14° 21240287
%% +agomiR-2 NCH 039£0.18" 2361032
FEHE tagomiR-21 4 087£0.16% 1.12£0.15°

TE: 52 P BRALEEEE, * " P<0.01; 522 ¥ K +agomiR-21 NCHI L
#,%P<<0.01

Note:vs. blank control group, " *P<<0.01;vs. curcumin + agomiR-21
NC group,”P<<0.01

4 g

B PRVJR A5 DL R B IR B R R Bk A
o BRI AR T ARRTT ALY HETH AR
JEIRIT AT 25 B B A 2R IR | A S SRR
WM 4 251 (0 H 1 407 09 25 W %) TR 988 240 Jf A
R IE % A0 354 B 2 0 R ABVE T, AN RO A
BT (R 8 B AL TT 25 90 RIS 7 5 W B A0F 98 0 TR IR 3
ITENER,

L R X 2R MR B S E R, e R i ER
o8 AL AU R S e IR LR AR
M T2 R EMAEY PRI AR B2, X AT %
AREIVER , UL RTAE S —F0 oA v 7 i e h g 24
Yo TR IR o (H 22 8 2 ToK, B O iR zE
YR BEA, (P 2 e AR S,k LA 210G R i 25 vk
PR 7 FEN o R, B 2 R AR A IR A
B2 FRAILH & LR

miRNA %50 1 PR 5 HE PR mRNA 4379 37 Sl #
PEIX B (37 -UTR) B ¥ 5 PR 45 & 7 &, 1 5 ¥ AR
mRNA 7358 4 B AMIL X 5358 43 e XS K77 il mRNA #%
SEJREIRE . B A MFSEIESE, PDCD4 J& miR-21 [ B 4%
HEJED JE miR-21 7E 2 R0 e vh A 45 i VR P Y B 2858
Bz O AR R, LR AT LT o R A b
miR-21 Y35, TV 55 T miR-21 X 41 5E K PDCDA4 11y
PIVE R, 90 - PR 938 A P 84 5 R 2%, 6 AR
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LA BT B N TR PR A e B A S MBI 5

ThREVVEEAVEAE,E 2L ERKRLVEZEC N PLAEHE(RE A AER, LA RS
264005; 2. LA HH BARNAK NP EHAANELELALRE, LA HE  264003)

HESES R943 XEFRER A XEHRE  1001-0408(2018)07-0922-05
DOI  10.6039/j.issn.1001-0408.2018.07.14

W E B HNE&ERLAZEBEERNG NELR(BEV) 2 £k (BEV-MVLs) , FF 3t AR SN A M ATAF R . ik R 3L
%4 % BEV-MVLs, VA A LAl ¥ = ik B2 Hd 85 (TO) 69 3% B 1, 2- = ik Bk AL 5% A5 BEAZ 35 (DOPC ) - A2 8] B2 (CH) #% Yo 48 (mol/mol) |, 4
FKAR P L-$ 2 BR 09 IR JE A B &, VA L3 & B F5 4R, R A Box-Behnken 3% #-vf1 & & % 2 4L 7 b A74EAL . KA BB Rk R b Aeda
AL BEV-MVLs 6975 24, Ok AU € L2, S 80k A 638 k0 2 BEV A2 Fit A L et R psh R REHE . 4
F . AR T A A HLAR P TO 2.72 mmol/L . DOPC-CH H A& 0.67 (mol/mol) . 97K A8 F L-#i &8 40 mmol/L. P74 BEV-MVLs ¢4 .34
%4 (80.65 +4.42) % (n=3) , 5IAMAL A AO AT 1R £ 9 2.54% ; BE RSP 23T, KO3 4 A A ek Rl B %H T34
%47 16.80 um; 30 d 69 4RIt RARBEZE L N 92% o 453 R AT BB 4 4F 7 69 BEV-MVLs, - 613 38 2] TR 2 R
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