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WE: B IR BT R A5 B AR 220 R T HARE AALE . ik X IR (GRAMAT A b ) |
M S TR (ZOL) 2H (50 pumol/L A f R AL T ) \miR-con ZH (5% 4% miR-con) \miR-520a-3p 41 (744 miR-520a-3p mimics) .ZOL+an-
ti-miR-con 2 (7% %% anti-miR-con F R B R ZL BE ) L ZOL+anti-miR-520a-3p 2H (¥4 4% anti-miR-520a-3p F FH e R R AL B ) |, 15
FHRE BAARTESE e 22 B PR A0 (HOS) 5 MTT 32546 0 45 28 240 I 119 344 4 5 Transwel | Y5 RN 45 21 40 B AT B8 (=298 SCI 96 &
T2 3 TR A R S (qRT-PCR) RS 4% 2E 401 it 7 miR-520a-3p A4 ; 25 19 )0 B389 (Western blotting ) K6l 4% 20 40 it 7 T 401 it
FESEERE SN F 7(TCRT) B8 (R GK o AU 2 A 356 DRI S B8 A T A i 19 26 67 vk . 53R SXTIRAIAA b, ZOL 41
HOS 4 I S [ (1.05+0.11) 1 (0.7320.07) ] GERS AL (86.49+9.17) 4~ LK (31.67+4.29) 4 ] (222 4% [ (64.17£7.72)4>
I (17.8223.19) 4 ] i 3 A, miR-520a-3p 122 1 W . T 4 (P<0.05) 5 i 35 35 miR-520a-3p 1] FI-1& HOS 4 i i W% ' 12 [ (1.09+
0.12) 1(0.68+0.09) | iT# 40 i § [ (88.49+9.17) 1 (35.76+5.14) 4~ | (R 2241 Mu %L [ (64.17+7.72) 1 11.(19.48+4.27) 4 ] ; TCF7
J& miR-520a-3p AYHEAR . ] miR-520a-3p AT 386 ZOL X HOS A0 1278 =72 M3l £1 A, A3 386 5% ZOL X HOS 41
M TCF7 Fak FFMHIER . 518 WAL nl GBI i 4% miR-520a-3p/TCF7 4l & A1 988 HOS 40 it 38 5 TR A28 .
XgEE: BASE;  MRSRIERR;  MUNRNA-520a-3p;  THRMEAR SRR SEN T 7, BARE, TR; 3B

Effects of Zoledronate on proliferation, migration and invasion of osteosarcoma cells
and the mechanism
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Abstract: Objective To study the effects of Zoledronate on proliferation, migration and invasion of osteosarcoma cells, and to ex-
plore its mechanism.Methods Control group (without any treatment), ZOL group (50 pwmol/L Zoledronate treatment), miR-con group
(transfected miR-con), miR-520a-3p group (transfected miR-520a-3p mimics), ZOL+anti-miR-con group (transfected anti-miR-con and
then treated with Zoledronate), ZOL+anti-miR-520a-3p group (transfected anti-miR-520a-3p and then treated with Zoledronate) were
transfected into human osteosarcoma (HOS) cells by liposome method. The proliferation of cells in each group was detected by methyl
thiazolyl tetrazolium (MTT) assay, the migration and invasion of cells in each group were detected by Transwell method, the expression
of miR-520a-3p was detected by quantitative real-time polymerase chain reaction (qRT-PCR), and the protein expression of T cell-spe-
cific transcription factor 7 (TCF7) in each group was detected by Western blotting. Double luciferase reporter gene assay was used to de-
tect the fluorescence activity of cells.Results Compared with the control group, the absorption [(1.05+0.11) vs. (0.73+0.07)], migration
[(86.49+9.17) vs. (31.67+4.29)] and invasion [(64.17+7.72) vs. (17.82+3.19)] number of HOS cells in the ZOL group were significantly
decreased, and the expression of miR-520a-3p was significantly down-regulated (P <0.05). Overexpression of miR-520a-3p increased
the absorption [(1.09+0.12) vs. (0.68+0.09)], the number of migration [(88.49+9.17) vs. (35.76+5.14)] and invasion [(64.17£7.72) vs.
(19.48+4.27)] of HOS cells. TCF7 was the target of miR-520a-3p. Inhibition of miR-520a-3p reversed the inhibitory effect of ZOL on
proliferation, migration and invasion of HOS cells, and partially reversed the inhibitory effect of ZOL on TCF7 expression in HOS cells.
Conclusion Zoledronate may inhibit the proliferation, migration and invasion of HOS cells by regulating the miR-520a-3p/TCF7 axis.
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5 IR g T 0 T 200 B S A SR 7 (TCF ) 1) A
FEAL 0 R AT ARG o AR SCI 15 A A 5 e ok I
X B RJR A0 i HOS 34 78 3B A5 A= 28 LA S X miR-
520a-3p TCF7 FIK M FZMR , T 2018 4F 6 J] 2 2019 4F
1 J1 38 1 3 2 35 miR-520a-3p . 4101 il miR-520a-3p %}
W Sf Jl 1% b 21 HOS 200 M 344 5 3 7% FILR 22 1 5
M), 48 7~ FCAIL ] 5 e g R | 98 miR-520a-3p , 7 il
TCF7 FRIBA 5, F Rk R 16 YT B AR B #e
FEhl

1 #R57®

1.1 ## B R4 (HOS) I [ 28 [§ ATCC;
WA S JR 2 (%5 135 L 415 S0261, 5 mg/100 mL) I [ b
BUHEEH 2547 PR/ B s DMEM K535 56 G20 M s e
R (MTT) | JBed R 1 3 35 15 Sellect 23 F 5 HE 5T
JKE  Transwell /NZE I F] 52 [E Coming 28 il 5 WA G R
Tit 41 5 PRLAS: I 425 465 ) 1) 5 ] Promega 23 7] 5 Li-
pofectamine™2000 , BCA & H 1 &8 i 7 & i 5% ik
& B K% Takara 23 7 .

1.2 Ak

121 @3z LI 10% G4 13 A9 DMEM 1
I W 3G 7% HOS 40 Jfl , IR 55 4518 R 37 C, 5% — &
TRA .

122 @it ¥ ZOL(50 wmol/L) &b B 48 h ()
HOS 4l ifg, 5 ic A ZOL 41 5 A AT AT 4b # (1) HOS 4
i, A i A X BE AT 5 % miR-con \miR-520a-3p mimics
S Y E HOS 41 M 48 h, 43 5B 1C N~ miR-con 21 |
miR-520a-3p 4 ; ¥ anti-miR-con . anti-miR-520a-3p
A3 5% L 3] HOS 40 it 48 h, B 45 50 wmol/L ZOL &b
PR 48 h, 73 Wi N ZOL+anti-miR-con 2H . ZOL+anti-
miR-520a-3p 41 ; ¥ anti-miR-520a-3p 43 5l 5 si-con .
si-TCF7 36 YL 21 HOS 21 Hd 48 h, Ff £ 50 wmol/L
ZOL Kb 3 48 h, 73 5l bR i 24 ZOL+anti-miR-520a-3p+
si-con 2 \ZOL+anti-miR-520a-3p+ si-TCF7 4 .

1.2.3 MTT x4 tm e &b B 400, A 20
pL 5 o/L B MTT W, 3557 4 h, 5% 1T, LA
150 wL —H FEWA (DMSO) , =3 , [l 45 S i, K

I 490 nm Ab IR .
1.2.4 Transwell £ 34 tm J0 i #5 f0 43 2 DA
100 wL (10° /2 71 ) HOS 4 g T Transwell /N2 |
% ,600 pL & IMLVE MR R B AT %, Ji R ik .
BB /N AL L E NI, B R $h 22 vh SR
W (PBS) Pk 4%, F B [ % 30 min, 0.19% 45 f 58 e £
20 min, PBS Y. T WA T, BEALEE 5 AL EF i1
TR ANMIEL

TE Transwell /N%E I FE TN 5 &5 B 1 8 0 Jie
P AR TR B AL
125 (B RAEFEIHFZRESEER P (qRT-
PCR) #: ] 28 f # miR-520a-3p # & & $EHUAR 4
il RNA, BCA %€ £ , & L H.#F DNA (cDNA) Ji5 , 4%
qRT-PCR 327 & 156 B 45 45 ) miR-520a-3p ik, H
27344 miR-520a-3p Fik .
1.2.6 & & JU¥P i 3% (Western blotting ) 450 2m 6L
TCF7 89 %& & &% RIS AN 1, BCA E &,
LUK 5 % 22 PVDF B, 5% I AR W5k ¥4 B3 A 2 h, V8
A T 90,4 Cil i e, ek, i 40,4 «C 2 he
ARG, B
1.2.7 WEAZHRERARENEE HHETCF?
3’ UTR-WT(# TCF7 3’ UTR F Bt) #1 TCF7 3’ UTR-
MUT (% TCF7 3’ UTR Jr BER AR ) 96 R Bl i A 28
A, e B 2R A1 5 35 DR ARG 350 B A 2 e
Fitg 15 o
1.3 SitFEAE A SRS R SPSS 21.0 #47
b IFETERH & = s Ko, ZALREYE SR
BRI Ty 220 0T, R FL R LSD- K 6 . A
LLRER PSS A A ek . DL P<0.05 3R 25 A
Gt .
2 #£R
2.1 MASREEERHD G B A EAMIEE IR MEE
MTT % Fl Transwell 5240k I 25 R a5k 1. 181 1 s,
555%F BB ZH AH L , ZOL 2H HOS 41 i 75 48 .72 h IRt 41 Jifg
TG TE, 0T R8s i 2 A IR, 2R A S
T2 (P <0.05),

R MORIBERR (ZOL) M 1 PR A M A58 R AR A B i R B A (R 28 8% = s

21531 G-/ POL R EUA ZEHUA
24 h 48 h 72h

X RE4H 3 0.4320.04 0.68+0.07 1.05£0.11 86.49+9.17 64.17+7.72
ZOL 10 pwmol/L 3 0.40+0.05 0.54+0.06" 0.88+0.09" 53.26+6.47" 39.3624.78"
ZOL 50 pmol/L 3 0.38+0.05 0.49+0.06" 0.7620.09" 35.7625.14" 19.48+4.27"
ZOL 250 pmol/L 3 0.37+0.04 0.47+0.05" 0.73+0.07" 31.67£4.29" 17.82+3.19"
il 1.024 7.370 7.627 43.755 50.724
Pl 0.432 0.011 0.010 <0.001 <0.001

TE: D5 X B2 LA, P<0.05.
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2.2 MR BEER R 4 B P JE 40 BB miR-520a-3p B &
15 54 (1.00+0.13) A EE , ZOL 10 wmol/L 41
(1.88+0.16) . ZOL 50 pmol/L 41 (4.73+0.56) . ZOL
250 wmol/L 41 (4.95+0.62) HOS 4 g /' miR-520a-3p
eIk i3 B E TR (F=64.667,P<0.001) .

2.3 133K 3% miR-520a-3p I B A G HMEIEE . T
BMEZE ZRWER2PRA,5 miR-con 44,

miR-520a-3p ZH HOS 4t il 7 48 .72 h I}, 20 ML 1% 7
0 RS RN R 28 B AR (P<0.05) o

2.4 miR-520a-3p ¥8 6] & B ¥ 40 Bt TCF7 % U 45
£ miRcode Ml i /K , miR-520a-3p 5 TCF7 3’
UTR Z [AIFEZE LS A7 i (BT 2A) 5 XU 3R i M A
&5 5 7R, 5 miR-con 21 (1.00+0.12) 41 kb , miR-
520a-3p 41 (0.42+0.06) WT-TCF7 41l g 1 2 e 76 7%
F A% (1=7.488, P =0.002) , MUT-TCF7 41l }{g *h miR-
con 4 (0.95+0.09) 5 miR-520a-3p 20 (1.13+0.12) f)
5 GTEME A Z 5 (1=2.079, P = 0.106) . miR-con
2 \miR-520a-3p 4 ., anti-miR-con 4 | anti-miR-520a-
3p 4 TCF7 25 1 3RA7KF-43 510 (0.39+0.05) . (0.17+
0.05) . (0.36+0.04) . (0.67+0.06) (F=49.990, P<
0.001) , miR-520a-3p 4 fik T miR-con 41 (P<0.05) ,
anti-miR-520a-3p ZH & T anti-miR-con 2 (P<0.05) ,
Ui B miR-520a-3p & [a] 71 9 5 TCF7 % ik (& 2B)
(P<0.05).

2.5 %) miR-520a-3p 12 % M S B BR X4 B P 95 2
FatasE GERBFMEZNMEMER 4R NER3 R,
5% IR AH H , ZOL 4 HOS 41 it 75 48 .72 h i), 4 i
TG PR 20 A i R 28 0 10 35 AN 55 ZOL+anti-

TCF7 3'UTR-WT 5' .CACGCCUGUAAUCCCAGCACUUU 3

miR-520a-3p 3' UGUCAGGUUUCCCUUCGUGAAA 5
TCF7 3UTR-MUT § .CACGCCUGUAAUCCCUCGAGAAU 3

A

3 4 5 6
2 — e am— —

e - e e
1 1—B WLEH K 11 (B-actin) ; 2—TCF7 ; 3—miR-con £ ; 4—miR-
520a-3p #1 ; 5—anti-miR-con 41 ; 6—anti-miR-520a-3p 41 .
2 miR-520a-3p H [ V5 B PR 20 T 20 B S PR 2 S R - 7
(TCF7)33k : A A miR-520a-3p 55 TCF7 $ i1 (1751 {5 &, B N miR-
520a-3p X H P 40 TCE7 2R354 52

miR-con ZHAH kb , ZOL+anti-miR-520a-3p 21 HOS 41 4
TE 4872 his, 240 % M 4 BT 7% AR 28 i i
T+ & 3 5 ZOL+anti-miR-520a-3p-si-con 21 # Lt ,
7701 +anti-miR-520a-3p-si-TCF7 41 HOS 4 il 7 48 .
72 w4 TE M A0 A RS i RR 2 Y B S AR
(P<0.05). SXFIE4IH L, ZOL 4 TCF7 335 B FF
fi% ; 5 ZOL 4 Mt , ZOL+anti-miR-520a-3p 21 TCF7
B E T 5 5 ZOL+anti-miR-520a-3p-si-con 2L AH L,
ZZ0L+anti-miR-520a-3p-si-TCF7 41 TCF7 i % [ A%
(P<0.05). WLIK 3,
3 itie

AR SFC g 1 — B S TR $h 2 2y, FL LA A hy
(A I RT3, JU LA % & AR B G R e ™ . 2Rk
Ibe A5 R MR TR R VA T e B G IR R I v )
A, WA R JRAE TR B 5 TSI T P 48 i A A i e A I e
AR T RO FEHL ] 55 2k T b 98 15 5 38 it A i O

F2 i 3R35 miR-520a-3p i PRI 20 R 7 LA K s/ At it 1 AL BRIV 22 B 52 Ml e = s
4151 CiV=R/¢ 14 miR-520a-3p Fik it oL EREA  =RFEEUA
24 h 48 h 72h
miR-con £ 3 0.45+0.06 0.42+0.05  0.64:0.07  1.09+0.12  88.49+9.17  64.17+7.72
miR-520a-3p 21 3 2.78+0.25 0.35£0.04  0.47:0.06  0.68+0.09  35.76+5.14  19.48+4.27
tfH 15.697 1.894 3.194 4.734 8.688 8.774
PH <0.001 0.131 0.033 0.009 0.001 0.001
£3 W0 miR-520a-3p F 35 0] LLNEL RS AR (ZOL) X1 A Je 4R I B4 5 o B A 28 B 4m Ve FHl /% + s
4151 T mili-5200- VO TR RESA TCFT
W 3p ik 24 h 48 h 72h
X HE4H 3 0.4120.05  0.46x0.05 0.67:0.07  1.07+0.12  94.52+9.89  68.78+7.72  1.000.11
ZOL4 3 2.16£0.22%  0.39£0.05 0.48+0.057  0.66x0.07" 38.78+4.55% 20.54+3.46" 0.32+0.05"
ZOL+anti—-miR—con 4 3 2.35:¢0.28  0.40+0.05 0.49+0.05  0.70+0.08  41.39+4.85 25.08+4.29  0.36+0.06
ZOL+anti-miR—520a-3p 2 3 071£0.097 0.44£0.04 0.65£0.07% 0.98+0.11% 72.59+6.21% 49.96+6.44% 0.68+0.07%
Z0L+ anti-miR—520a-3p+si—con 41 3 2.84%0.19  0.43+0.05 0.66+0.07  1.07+0.12  79.88+6.97 52.36+5.48  0.73+0.08
ZOL+anti-miR-520a=3p+ si-TCF740 3 1.14+0.14% 0.41+0.05 0.51+0.05% 0.74+0.08% 52.3425.56° 35.62+5.58% 0.47+0.06%
Fi 90.112 0.889 6.865 11.181 35.119 31.313 36.537
PH <0.001 0.518 0.003 <0.001 <0.001 <0.001 <0.001

- O5X 84 s, P<0.05. @5 ZOL+anti-miR—con 21 H#5%, P<0.05, 35 ZOL+ anti-miR-520a-3p+si—con 41 FL 42, P<0.05
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HE  1—B WLEhEE 11 (B-actin) ;2—TCF7;3—%F 841 ;4—Z0L 4] ;5
—Z0L+anti-miR-con £ ; 6—ZO0L+anti-miR-520a-3p 41 ; 7—Z0L+ anti-
miR-520a-3p+si-con 4 ; 8—Z0L+anti-miR-520a-3p+ si-TCF7 41 .

3 Wi miR-520a-3p I RERR (ZOL) X7 AR 4N A T 40 Mg 5+
PEEE SN T T(TCFT) F63K 1 R0

T R R A B AR AR G . FLAE 2007 45, fa] B i
S XIS S L HRE A Rl R T ok 1 R A
R TR R TE G S AN O i o e 1 = S B
A E— 20 Ak o RV AT S B R I A Y
rf R PR WA R R T 3 1 9 Y COX-2 (R4 A TE-2)
MMP-9 (F£ i 43 J& 25 (A i 9 ) A TIMP1 (42 )& 25 11 4
SR PR 1) 0 0 S R RO M 90 o 15 PR 98 4
LR AR 2R AT R o AR R B, R R R T B
WANE HOS i a3 5 G2 (R2%, X ST A IS
25 L AE L 5 Howe ok 12 AT 1 98 HOS 48 ffd 7 miR-
520a-3p (IFRIL

PR35 A K, miRNA BEVE 45 mRNA 1 B35 a4
fiff , AT S A A P B 22581, miRNA ] 4R SR 56 A
S R 2 5 g ) R e AR ARSI A
LU, miR-520a-3p # 1k i T, Pk &2 miR-
520a-3p F ik 1@ 1 K I CCND1 H1 CDA4 31 1) LI i
HERES' ) 3 3K miR-520a-3p 18 o #2 15] F 4 EGFR
o8] 45 W g A LR S 402 A0 LR T, I BELIE 40
L JE T GG 0T, A b AR KU . Wang 4617 R
B VR S R B, A S FEIRE AT b o A )
B A 1 (AKT1) B9 miR-520a-3p, miR-520a-3p AJ
PO MG63 4N At 34 58 AT S, S SE AN gf 7, ¥ s A7
SEFEPKE T @ 1 i miR-520a-3p A 22 15 7K - k4
] B PR A0 L 1 5 R AR S T UE AR YR T S A
FEHEWKAE 7T LR Ry B IR YT TR IR IR T ), B
miR-520a-3p A] LU R IR YT IS FE AR . A
WF5E & PR, 11t 22 3K miR-520a-3p 7] 411 HOS 41 it i1
WA B A2 IRAMESE R L, Il miR-520a-3p
] 390 2 s SR gt TR X R R A4 B B RS R 2R 1Y
0 4E ], B miR-520a-3p 7] § ] 7 5 455 TCF7 %
5, HEI miR-520a-3p DI BE AT B8 5 ¥ 1) TCF7 777
— A

TCF7 R i B R TR AR, F S 51
MR E AR oA AR Z e rh 2 R
KRR TIE S SR RS TCFT EZ
LW 9 A 2R A i v = 3235, AR TCFT7 nl g 2
il 245 1 P 95 200 O P 4 B R 28 . R TR A4
AL, TCF7 28 ik 335, i 635 miR-192 3 1o

B R I8 TCFT 9 0B TR R AR AT R AR
TIFFE ARSI T WA f g 72 &b B 1) HOS 21 Jif v TCF7 1Y 3%
IR KB, R B ER T B0 TCRT (2635 s IR ARG &
B, ] miR-520a-3p T 396 &% e fe 3 iR 7E HOS 4 ffg
s TCFT7 K3k BRI/ P, Bk TCE7 33055 1 41 i
miR-520a-3p X MR JBA 192 114 B PR R 20 B 34 5 B RS A
1RZEMIFZ I
ZE LTk, ek 2 1T i 3 2 95 45 miR-520a-
3p/TCF7 i3 il B 1A 98 HOS 41 g il 388 5 12 5% Az
22, N BT S AL RS R Al
(A3 1 LA 1A 9-2)
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Neuroprotective effects of cornel iridoid glycoside on acute cerebral infarction in mice
through extracellular regulated protein signaling pathway
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Abstract: Objective To study the neuroprotective effect of cornel iridoid glycoside (CIG) on acute cerebral infarction in mice and

explore its possible mechanism.Methods Eighteen ICR mice were divided into control group, model group and experiment group by



