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Abstract

BACKGROUND

Curcumin has a good inhibitory effect on the occurr-
ence and development of many kinds of tumors,

Baishidenge  WCJD | https:/ /www.wjgnet.com

including hepatocellular carcinoma, but its anti-
hepatocellular carcinoma mechanism is not completely
clear. Some studies have found that curcumin can
inhibit the proliferation and metastasis of gastric
cancer cells by regulating the expression of miR-133a.
The low expression of miR-133a in hepatocellular
carcinoma has been confirmed by data, but whether
curcumin regulated expression of miR-133a plays an
anti-hepatocellular carcinoma role is not clear.

AlM

To investigate the effect of curcumin on the migration
and invasion of hepatocellular carcinoma cells and
explore the underlying mechanism by detecting the
expression of miR-133a.

METHODS

After treatment of liver cancer SMMC-7721 cells with
curcumin (0, 10, and 20 umol/L) for 48 h, cell viability
was detected by MTT assay, cell migration and invasion
were measured by transwell assay, and the expression
of miR-133a in the cells was detected by RT-PCR. The
expression of miR-133a in normal liver LO2 cells and
hepatocellular carcinoma SMMC-7721 cells was detected
by RT-PCR. After transfection with miR-133a analogue
to SMMC-7721 cells, the effect of miR-133a on migration
and invasion of cells before and after curcumin treatment
was detected by transwell assay.

RESULTS

Curcumin effectively inhibited SMMC-7721 cell viability
(10 umol/L curcumin: 0.71 + 0.07 vs 1.02 + 0.09; 20 pmol/L:
0.45 + 0.05 v5 1.02 + 0.09), migration (52.32 + 5.48 vs 121.43
+12.35), and invasion (46.33 + 5.38 vs 109.25 £ 10.75) and
increased miR-133a expression (10 pmol/L curcumin: 1.62
+0.11 vs 1.00 £ 0.09; 20 pmol/L: 2.96 + 0.25 vs 1.00 + 0.09).
Compared with LO2 cells, the expression level of miR-
133a (0.32 £ 0.03 ws 1.03 + 0.08) in SMCC-7721 cells was

2019-04-28 | Volume 27 | Issue 8 |
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decreased obviously. After increasing the expression of
miR-133a, the migration (32.84 * 3.95 vs 96.35 * 9.08) and
invasion (42.75 + 5.06 vs 119.32 + 11.71) of SMCC-7721
cells were significantly decreased, and the inhibitory
effect of curcumin on migration (29.6 * 3.32 vs 134.62
* 13.41) and invasion (31.86 + 4.05 vs 129.73 + 12.74) of
SMCC-7721 cells was enhanced.

CONCLUSION

Curcumin can inhibit the migration and invasion of
hepatoma cells by up-regulating the expression of miR-
133a.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Liver cancer; Curcumin; miR-133a; Migration;
Invasion
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2.2 2% FWHSMCC-7721 40 oty i£ # Fo iz % R
M Transwell/NZE 43 AE 120 pmol/LZE 8 &R b /5,
SMM C-772 14l fiiE F R 22 B8 ) 1AR 4K, 45 5% I 2.
xR, Z3 AR S, SMMC-772140 i ffiE#
ANEAMRZ 28N H0 B B8 (P<0.05).
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Fi5 RT-PCREIM R I, FHESMCC-772 141 FmiR-
133 223 7K 145 1E % FFL O248 it B (& 411K (P<0.05),
WLE3A. R, PA10. 20 pmol/L#E# K AL 48 him,
SMCC-772141 /it FmiR-133af1 FIA K P S 94 P A i bk
THE(P<0.05), WLEI3B.

2.4 miR-133ait &k #H SMCC-7721#) it # 12 & K
FLipofectamineTM 2000%% %¢miR-NCFImiR-133at54l]
Y148 hig, LATranswell/NZ R ISMCC-7721 41 M B3
iz 2&6e ), 4R 4. S5 IEZAAE L, miR-133a
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ZHL 20 PR R A BORMR 28 A HU8) B B35 (P<0.05).

2.5 miR-133aid KA 3% £ F4SMCC-7721 40 i
AR AER K Transwel UNE#E— 24
MmiR-133aid FIAXT 28 ZA/EH FSMCC-772141 1
LR AR 225, 25 R W5, 20 pmol/LZ B H AL
P, SMCC-772 141 B i % A2 22 he 77 35 B\ ik
559, ¥4 miR-NCARERZIA 22 3 AT SMCC-7721 41
HIE FH(P>0.05), {HH: JemiR-133alE Y5, EH R
XFSMCC-772 141 i 3 7% R A= 2% 1) 41 ikl 4 ) 1) 42 344 5
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(P<0.05).

3 111E
A 5 LI YR T R G v e, 7 o AT
S AN A VG L. B AT, P iR I L FE ARG
7 BT RS . Bl BRI AN R R, T
SRR AE 2 B TR, (AR RV YT IR A3 2R
ARpfat, e B EH ARG R T, i
SRPRT 7 ¥ P T 4 L P 2 A% 0] 9 BB 38 RN T LN L,
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EHA T @ FHIEmiR-133aFR 15 R KR IFEEH ARG 2.
A 7T LA ZE TR AL A SMM C-772 1411, 45 3 &% I,
YRS F1 TR AR ZERE F135 00 A2 B, X5 2 AT
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ML PR, ZE R REE EimiR-133a2 531
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fliEIE FfmiR-133aK A 1 N R 2 5 H 4t
IR IR, DU A 22 3 I R IE T RS AR i
SEAKI.

NERR

[oad =/=3
XhE=

AT FOTELHE FFFIE 7E P 1) 22 B R 1) R A R TR LY
BT AR, (E B 00 B AL AN 58 40V
BT, AT R, 223 @ i miR-133aK A 40
By 4 T RN 55 7 . miR-133arE R PR 3k 1 45 B
O EHRIESE, (£ Z 2 BN FmiR-133a KT8 KIEHT
JHFE FOAE F R ANTE 48

85
BT B AERD miR-133a7E 22 3 Z A 40 i 1T 72
AZZEHHIER], DA R DT A e 12 (o

e gl
RS LT3R T miR-133aR 515000 HHe 40 LT+ MR 2%
U, LIRS S R BT AR LR AR LR,

L%

PA10v 20 pumol/LZE 35 FAHEAFESMMC-772141 /148 h
S5, RHIMTTIEA AN ME /1, TranswellZN =460 410 g
LR A2 28; RT-PCREGIIZHM HmiR-133aKIA. K
RT-PCRATH 1 FFFLO24H M A SMM C-772 1 4 i v
miR-133a5K1A; K B ARV B miR-133at U4 e 2
SMMC-7721 4015, Transwell/)> =6 223 ZAE BT 5
YRR AR 22,

LR AT MIHISMMC-7721 40035 /1. iEMAR2E, Lk
miR-133a%IA. miR-133afESMCC-7721 41 FF )%
EKFELO2A i B R F#AIK. EimiR-133aR 1A 5,
SMCC-772 1 AT R FIMZ 28 8 7 35 BR S0k 55, (RIS mp
TR 2 5K 2 SMCC-772 1 41 BIE R AV 22 I A .

2019-04-28 | Volume 27 | Issue 8 |



K, . ZERFDMIR-133aAN BB IR R0

2 B3 ] IR miR-133a 38 30 F-fee 4 B (K1 E RS 4%
XX GERAE PR T 2R R U E AR N
TR, BN RGO I R A R RS it 7R
SEHAR .

EE=

A FAA R BlmiR-133aRIE i 2 2 KP4l
MR G — AN EEHLH], (HmiR-133a2 W 4% T iAH
RHHN 2 5 Z W FPUPE R IS A FHRNRD, &
BA TR kB80T X w7, I NZE i RIGIRG
I IR TR BEHT S,

D

2B

J3aishideng®

FuH, Wang C, Yang D, Wei Z, Xu ], Hu Z, Zhang Y, Wang W,
Yan R, Cai Q. Curcumin regulates proliferation, autophagy,
and apoptosis in gastric cancer cells by affecting PI3K and P53
signaling. | Cell Physiol 2018; 233: 4634-4642 [PMID: 28926094
DOI: 10.1002/jcp.26190]

Zheng BZ, Liu TD, Chen G, Zhang JX, Kang X. The effect of
curcumin on cell adhesion of human esophageal cancer cell.
Eur Rev Med Pharmacol Sci 2018; 22: 551-560 [PMID: 29424917
DOI: 10.26355/ eurrev_201801_14209]

WangR, Li], Zhao Y, LiY, Yin L. Investigating the therapeutic
potential and mechanism of curcumin in breast cancer based
on RNA sequencing and bioinformatics analysis. Breast
Cancer 2018; 25: 206-212 [PMID: 29139094 DOI: 10.1007/
512282-017-0816-6]

APYR. ZETRIE TTmiR—133a—3pHEAIMMP15 T T EsiE . f%
FERVE I ML, N, 2017

Liang HW, Yang X, Wen DY, Gao L, Zhang XY, Ye ZH, Luo
J, Li ZY, He Y, Pang YY, Chen G. Utility of miR-133a-3p
as a diagnostic indicator for hepatocellular carcinoma: An
investigation combined with GEO, TCGA, meta-analysis
and bioinformatics. Mol Med Rep 2018; 17: 1469-1484 [PMID:
29138825 DOI: 10.3892/mmr.2017.8040]

Kim HJ, Park SY, Park OJ, Kim YM. Curcumin suppresses
migration and proliferation of Hep3B hepatocarcinoma
cells through inhibition of the Wnt signaling pathway. Mol
Med Rep 2013; 8: 282-286 [PMID: 23723038 DOI: 10.3892/
mmr.2013.1497]

Warzyszynska K, Jonas M, Wasiak D, Kosieradzki M,
Matkowski P. Accelerated hepatocellular carcinoma recurrence
rate after postoperative direct-acting antivirals treatment -
preliminary report. Clin Exp Hepatol 2017; 3: 194-197 [PMID:
29255807 DOI: 10.5114/ ceh.2017.71483]

Zhou YM, Zhang XF, Li B, Sui CJ, Yang JM. Postoperative
complications affect early recurrence of hepatocellular
carcinoma after curative resection. BMC Cancer 2015; 15: 689
[PMID: 26466573 DOI: 10.1186/512885-015-1720-0]

Yang ], Wang C, Zhang Z, Chen X, Jia Y, Wang B, Kong T.
Curcumin inhibits the survival and metastasis of prostate
cancer cells via the Notch-1 signaling pathway. APMIS 2017;
125: 134-140 [PMID: 28120490 DOI: 10.1111/ apm.12650]

A

WCJD | https://www.wjgnet.com

483

10

11

12

13

14

15

16

17

18

19

20

21

22

23

Cao L, Xiao X, Lei J, Duan W, Ma Q, Li W. Curcumin inhibits
hypoxia-induced epithelial-mesenchymal transition in
pancreatic cancer cells via suppression of the hedgehog
signaling pathway. Oncol Rep 2016; 35: 3728-3734 [PMID:
27035865 DOI: 10.3892/ 0r.2016.4709]

Tong W, Wang Q, Sun D, Suo ]J. Curcumin suppresses colon
cancer cell invasion via AMPK-induced inhibition of NF-xB,
uPA activator and MMP9. Oncol Lett 2016; 12: 4139-4146 [PMID:
27895783 DOI: 10.3892/01.2016.5148]

Zhang HH, Zhang Y, Cheng YN, Gong FL, Cao ZQ, Yu LG,
Guo XL. Metformin incombination with curcumin inhibits
the growth, metastasis, and angiogenesis of hepatocellular
carcinoma in vitro and in vivo. Mol Carcinog 2018; 57: 44-56
[PMID: 28833603 DOI: 10.1002/mc.22718]

B3, XIRA, &1, R%E. ERFEMGIFEAIEAR HepG2ruhg
FH. (2R KEENUH]. BAMEEES: 2015; 23: 3221-3225 [DOL:
10.3969/].iss1n.1672-4992.2015.22.004]

Wu HJ, Zhuo Y, Zhou YC, Wang XW, Wang YP, Si CY, Wang
XH. miR-29a promotes hepatitis B virus replication and
expression by targeting SMARCEL in hepatoma carcinoma.
World | Gastroenterol 2017; 23: 4569-4578 [PMID: 28740345 DOI:
10.3748 / wijg.v23.i25.4569]

Wang X, Liao Z, Bai Z, He Y, Duan ], Wei L. MiR-93-5p
Promotes Cell Proliferation through Down-Regulating
PPARGC1A in Hepatocellular Carcinoma Cells by
Bioinformatics Analysis and Experimental Verification. Genes
(Basel) 2018; 9: [PMID: 29361788 DOI: 10.3390/ genes9010051]
JEHEE, PR, TRIGTE, U, miR 45 D0 HHRR AT GTE R
WP AR SR Sk sy B PHER 28 &K 2018; 27:
934-937 [DOLI: 10.3969/].issn.1008-8849.2018.09.006]

He RQ, Wu PR, Xiang XL, Yang X, Liang HW, Qiu XH, Yang
LH, Peng ZG, Chen G. Downregulated miR-23b-3p expression
acts as a predictor of hepatocellular carcinoma progression:
A study based on public data and RT-qPCR verification. Int |
Mol Med 2018; 41: 2813-2831 [PMID: 29484429 DOI: 10.3892/
ijmm.2018.3513]

Li X, Song H, Liu Z, Bi Y. miR-1260b promotes cell migration
and invasion of hepatocellular carcinoma by targeting the
regulator of G-protein signaling 22. Biotechnol Lett 2018; 40:
57-62 [PMID: 29038925 DOI: 10.1007 /s10529-017-2455-6]

Sui Y, Zhang X, Yang H, Wei W, Wang M. MicroRNA-133a
acts as a tumour suppressor in breast cancer through targeting
LASP1. Oncol Rep 2018; 39: 473-482 [PMID: 29207145 DOI:
10.3892/0r.2017.6114]

Qiu T, Zhou X, Wang J, Du Y, Xu J, Huang Z, Zhu W, Shu Y,
Liu P. MiR-145, miR-133a and miR-133b inhibit proliferation,
migration, invasion and cell cycle progression via targeting
transcription factor Spl in gastric cancer. FEBS Lett 2014; 588:
1168-1177 [PMID: 24613927 DOI: 10.1016/j.febslet.2014.02.054]
Wang Y, Li ], Chen H, Mo Y, Ye H, Luo Y, Guo K, Mai Z,
Zhang Y, Chen B, Zhou Y, Yang Z. Down-regulation of miR-
133a as a poor prognosticator in non-small cell lung cancer.
Gene 2016; 591: 333-337 [PMID: 27282282 DOI: 10.1016/
j.gene.2016.06.001]

Zhang W, Liu K, Liu S, Ji B, Wang Y, Liu Y. MicroRNA-
133a functions as a tumor suppressor by targeting IGF-1R
in hepatocellular carcinoma. Tumour Biol 2015; 36: 9779-9788
[PMID: 26156803 DOI: 10.1007 / s13277-015-3749-8]

Cao MT, Liu HF, Liu ZG, Xiao P, Chen JJ, Tan Y, Jiang XX,
Jiang ZC, Qiu Y, Huang HJ, Zhang QG, Jiang GM. Curcumin

20192019-04-28 | Volume 27 | Issue 8 |



K, F. ZERFTHMIR-133aAN BB TR 2#00

downregulates the expression of Snail via suppressing Smad2 transitions in hepatoma cells. Oncotarget 2017; 8: 108498-108508
pathway to inhibit TGF-p1-induced epithelial-mesenchymal [PMID: 29312546 DOI: 10.18632/ oncotarget.22590]

i EWAE Wik RALE
;4

ISSN 1009-3079 (print) ISSN 2219-2859 (online)  DOI: 10.11569 © 2019 Baishideng Publishing Group Inc.
All rights reserved.

L4 ‘iﬁtﬁ\ L4

(EREAFWR L) BB R

YRR A T RAEE &R R R k2%, FIRRFEE S (R AR E) & as, AT & MRS ZER R

1 EEREHE

Kb EAEITAEE L R SR, WAREHE: (DPRELER ARSI MEH ()R T L5 A 2 s A ¢ 23 A 28
I GYFTA R W B i SOF RO R, FrA (R R AR 2 0, PV 2 1R 2O RER L S U R, IRIESC 5T
H A (P HIEEF R4 bk RAE . AR R L IR B TS AR AR B R, BB F B W % AR (5)
B A2 TTHR A1 5 (6)AAR RSP A 1 AR AL HERAS, (RUETCHEE, WS J U S SRR S, WK ZE R M A S 5 5
AL RIHETF A5 5 (7) K BIVRR RSORY B R R RO L 45 A 1) i 5.

2 RHER

KWEFAT LR A EG, IWINETEBS. AR, AT g iRt E A E R s M E . wER RS EE B
o, AR LT IS RNK AN G . AEE AL RURVE TS . OB Lh A5 S5 A5 AR L7 ORI 4 B, TR I 12 24
JE B TR AR BAEL I A R G @R ), 1 TR b H

3 MM
AR RFEE RO T AR, SCSThMEE B . (R AR A B sA N AR I g R DUR T T S USSR, B R
BIRRT (AR NHAARED XX B0): & 005, and s HAd A AN N R 0 RS ks 3, AUER
(AR NTEAE) iR S5 A, KR AUR A TIRTA . g r S s (b B2 ARG S5 54 B
KA AR RVFZOCEGRE (L 3Cl) w2 (BRSESCR /R 30H) « BB CUiized) SEAMIR R S5 R
RGN

Baishidenge  WCJD | https:/ /www.wjgnet.com 484 2019-04-28 | Volume 27 | Issue 8 |



Jnishideng®

Published by Baishideng Publishing Group Inc
7901 Stoneridge Drive, Suite 501, Pleasanton,
CA 94588, USA
Fax: +1-925-223-8242
Telephone: +1-925-223-8243
E-mail: bpgoffice@wjgnet.com
https://www.wjgnet.com

ISSN 1009-3079

‘ HM' ‘ i
771009°307056 “w“

9

© 2019 Baishideng Publishing Group Inc. All rights reserved.



