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Effects of quercetin on the migration and invasion of SW620 cells

HUANG Wen-tao',  ZHOU Jin'*,  WANG Gui-yu’
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Medical University, Harbin 150040, China)

ABSTRACT : AIM To explore the effects of quercetin on migration and invasion of colorectal cancer SW620 cells.
METHODS SW620 cells were treated with different concentrations (0, 25, 50, 100 pmol/L) of quercetin, after
which cell viability was detected by MTT assay, cell migration and invasion were detected by Transwell assay, STAT3
mRNA and protein expressions were detected by RT-PCR and Western blot, respectively. RESULTS  Quercetin de-
creased SW620 cell viability and STAT3 mRNA expression in dose-dependent and time-dependent mannerso the opti-
mal concentration and treatment time were determined to be 50 wmol/L and 48 h, repsectively, along with signifi-
cantly reduced cell migration and invasion (P<0.05) ; and the cell viability, migration and invasion of SW620 cells
were significantly redued when STAT3 was knocked down (P <0.05). The overexpression of STAT3 obviously
reversed the inhibitory effects of quercetin on cell viability, migration and invasion (P<0.05). CONCLUSION
Quercetin can inhibit the migration and invasion of SW620 cells by regulating STAT3 expression.
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Fig.1 Effect of quercetin on the survival rate of SW620 cells
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Fig.2 Effects of quercetin on the migration and invasion of SW620 cells
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Fig. 3 Effect of quercetin on STAT3 mRNA expression
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Fig. 4 Effects of knockdown of STAT3 on the survival, migration and invasion of SW620 cells

3.5 itk ik STAT3 s SW620 #m it i 5 | iE 45
Z&egHm K5 Bon, SXRALNE, MR
STAT3 FEHFRIE B H N (P<0.05), Tiidkik

STAT3 Jeffit iz Z+STAT3 U I RA B E LI (P<
0.05); Mt FAMMAFNG R, THEH, REHK
HRERM (P<0.05), itk STAT3 J&#it i
FASTAT3 HAEAF, 88, REMI BEN® (P<
0.05) .

A

STAT3 e e e am—

w

B-actin e e c— -

I IE R /%

o

REHH

@’&‘e @"ﬁ‘@'&"’
Fa K§ FAE
& & ¥

e X B EM A 2 +peDNA 2 B3, * P<0. 05
1R i% STAT3 3 SW620 MfaFER, TR, £
ZRIRm

Fig. 5 Effects of overexpression of STAT3 protein ex-

s

pression on the survival,
invasion of SW620 cells

migration and

4 i
45 P 2 e A
2082

M AR RN R

A, RES HERE EENPRIEN, Hh 5
MREZY D JHEr, AR EERIT B, LUK
J7 . AyT, X BRI R, R TS
AR, PPN, TSRS BRI e
LA SRRE T, WY . AT R R B,
BEBUs AR,

iz 2R 78 g 240 i v g
JRLPA T B G i g 200 e e A R '
B (Aurora B) ISHESIMGI R A K, 78 B
e i sk R 4 R AR 1‘2%%.?-@\
ANHEANE T B IS (ERK1/2) 2236 R 4 i 40 it
THMIEZE, RETMIRERERBOER™; 1R R
-4 08 240 v 38 o TS STAT3 2 38 R 00 i) 9 4
Mg TR, RE LS RN PR
{REIE 3 P T Akt/e-Myce {5 5 38 #% K 175 T 41 jE
T, A0 40 g A, AR REE i M Y Wou/B-
catenin 5 5 18 [} o 4 1< 40 A J 101, 400 ) 20 A 04
T ARSI &P, ﬁ#ﬁ?ﬁ%%?ﬂﬂ\ HTI‘EMZQ%
PEH A 6] SW620 40 MU AF TG R, T, IR4E, L
50 wmol/LFAb B 48 h 2 H e £, Hﬁ&%%ﬂ

i, AR ] STAT3 K35,

STAT3 &M% 5 T 57 s i (L F (STAT)
KGR — 01, BEWRTT SR | SR & S AH O
HEEMERE, PS5 MAEAN ., d0EEE . s
Yk AR, S JAK/STAT {5 53 B b i 5 A

FELTF 240 M S35 -4

TS AR T LR R AN, O B 0
R I e (L L A U 0/ B - B
STAT3 fi i i # 6] Bel-2, Bel-xI, 40 /il & 1 28 1
D1 A5 Y 5 DR R 1 2L A e e A 2B 2, i
B STAT3 fE#N I Bel-2, Belxl #ik, 7 500 S5
MBI TR STAT3 35 REAE k45 15 1% 98 40

s T, 0 A A AR R Zhang SFPY HLIE,



2019 4F 9 A
F4E Lol

R %

Chinese Traditional Patent Medicine

September 2019
Vol. 41 No. 9

PTG STAT3 {5 5 1% 3 12 Al 189 580 25 1M 98 40 i 2=
K. R, UM kAd, ALK KM, mK
STAT3 BEfM| SW620 A fEfriG, TH . RE, 5
AR AE Y — 2 Wit R B, STAT3 HA
TR R, AIAEER BB MRERE IR
WSS, 1 Ik STAT3 RE A B2 2% SW620 41l
TR, REMIIHIER,

ZE R, Mk Ez ZARER] SW620 41 i AE 1 |
TR, 278, HALH AT 685 M SW620 41 i
STAT3 FikA ¢, FWIM L R T Rex 45 B kA
RIREAMEINER, 10 AH TR AR5 45 418 52 56
SLAl

S L.

[1] Connell L. C, Mota J M, Braghiroli M I, et al. The rising inci-
dence of younger patients with colorectal cancer: questions
about screening, biology, and treatment[ J]. Curr Treat Options
Oncol, 2017, 18(4) . 23.

[2] F&d, ik & SEWEORRGTERT]. hEER
BrE 2018, 11(2) : 202-208.

[3] YiH, Yao Y, Gu J. Sensitive biomarkers of preoperative radio-
therapy in advanced rectal cancer patients[ J|. Chin J Gastroi-
ntest Surg, 2014, 17(3) . 206-211.

[4] &, BHROR, KA, S5 M R HUm 1E HBLE AR5
WRARIE [J]. 25 25 2 5 R, 2018, 34 (2): 24,
129-132.

[5] Nguyen L T, Lee Y H, Sharma A R, et al. Quercetin induces
apoptosis and cell cycle arrest in triple-negative breast cancer
cells through modulation of Foxo3a activity [ J ]. Korean J
Physiol Pharmacol, 2017, 21(2) ; 205-213.

[6] Liu Y, Gong W, Yang Z Y, et al. Quercetin induces protective
autophagy and apoptosis through ER stress via the p-STAT3/
Bel-2 axis in ovarian cancer [ J]. Apoptosis, 2017, 22 (4) .
544-557.

[7] Zhou]J, Li LU, Fang L 1, et al. Quercetin reduces cyclin D1
activity and induces G1 phase arrest in HepG2 cells[ J]. Oncol
Lett, 2016, 12(1): 516-522.

[ 8] Mukherjee A, Khuda-Bukhsh A R. Quercetin down-regulates
IL-6/STAT-3 signals to induce mitochondrial-mediated apoptosis
in a nonsmall-cell lung-cancer cell line, A549[J]. J Pharma-
copuncture, 2015, 18(1) . 19-26.

[9] YangL, Liu Y, Wang M, et al. Quercetin-induced apoptosis of
HT-29 colon cancer cells via inhibition of the Akt-CSN6-Myc
signaling axis[ J]. Mol Med Rep, 2016, 14(5) : 4559-4566.

[10] Bk, Fadh, FEE. SEpEFENREGHRT].

[11]

[12]

[15]

[16]

[19]

[20]

[22]

[23]

[24]

T E I RS, 2016, 29(6) ; 838-841.

O, B, BRI, & R EARNAL BT ik
JR[J]. WM BEARE, 2017, 33(12): 157-159.

Kashyap D, Mittal S, Sak K, et al. Molecular mechanisms of
action of quercetin in cancer; recent advances [ J]. Tumour
Biol, 2016, 37(10) ; 12927-12939.

Xingyu Z, Peijie M, Dan P, et al. Quercetin suppresses lung
cancer growth by targeting Aurora B kinase[ J]. Cancer Med,
2016, 5(11) . 3156-3165.

Li H, Chen C. Quercetin has antimetastatic effects on gastric
cancer cells via the interruption of uPA/uPAR function by mod-
ulating NF-kb, PKC-3, ERK1/2, and AMPKa [ J].
Cancer Ther, 2018, 17(2): 511-523.

Integr

Michaud-Levesque J, Bousquet-Gagnon N, Béliveau R.
Quercetin abrogates 1L-6/STAT3 signaling and inhibits glioblas-
toma cell line growth and migration[ J]. Exp Cell Res, 2012,
318(8): 925-935.

Shan B E, Wang M X, Li R Q. Quercetin inhibit human SW480
colon cancer growth in association with inhibition of cyclin D1
and survivin expression through Wnt/B-catenin signaling
pathway[ J]. Cancer Invest, 2009, 27(6) ; 604-612.

Pruitt H C, Devine D J, Samant R S. Roles of N-Myc and STAT
interactor in cancer; from initiation to dissemination[ J]. Int J
Cancer, 2016, 139(3) : 491-500.

Furtek S L, Backos D S, Matheson C J, et al. Strategies and
approaches of targeting STAT3 for cancer treatment [ J]. ACS
Chem Biol, 2016, 11(2): 308-318.

Siveen K S, Sikka S, Surana R, et al. Targeting the STAT3 sig-
naling pathway in cancer: role of synthetic and natural inhibitors
[ J]. Biochim Biophys Acta, 2014, 1845(2) . 136-154.
Banerjee K, Resat H. Constitutive activation of STAT3 in breast
cancer cells: a review[ J]. Int J Cancer, 2016, 138 (11):
2570-2578.

Han Z, Feng J, Hong Z, et al. Silencing of the STAT3 signaling
pathway reverses the inherent and induced chemoresistance of
human ovarian cancer cells[ J]. Biochem Biophys Res Commun ,
2013, 435(2): 188-194.

Shi N, Yu L, Chen L, et al. Growth inhibition and underlying
mechanisms following siRNA silencing of STAT3 in colorectal
cancer SW480 cells [ J]. Chin J Cancer, 2014, 21 (1)
44-48.

Zhang J, Lu Y, Yue X, et al. MiR-124 suppresses growth of
human colorectal cancer by inhibiting STAT3[ J]. PLoS One,
2013, 8(8): €70300.

Zhang X, Hu F, Li G, et al. Human colorectal cancer-derived
mesenchymal stem cells promote colorectal cancer progression
through 1L-6/JAK2/STAT3 signaling [ J ]. Cell Death Dis,
2018, 9(2) . 25.

2083



