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J5i, U-87 MG 40 i3T5 1) 2 2 F 2 LA S s B Wk 2l>, FL SR B2 IEAROG (P<<0.01); SXFHRA LA, /N2 N ERAL BRI
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Effect of parthenolide on migration and invasion of human glioblastma U-87 MG
cells and its mechanism

ZHENG lJie-min, LIU Quan, CHEN Hong-mou, YAN Xian-lei, LI Yao, CHEN Jia-kang
Fourth Affiliated Hospital of Guangxi Medical University, Liuzhou 545005, China

Abstract: Objective To study the inhibitory effect of parthenolide on migration and invasion of malignant human brain cell lines U87
MG cell, and to explore its mechanism. Methods Drug treatment ICs, concentration of cells was screened by CCKS8 assay. Then
wound healing tests were adopted to observe migration treated by parthenolide for 0, 12, and 48 h. And the migration distance was
measured at 48 h. Transwell tests were used for cells penetrating observation to determine the invasive ability of the cells. Expressions
of SNAIL and E-Cadherin, and GSK3B-Ser’ protein phosphorylation changes were studied by using gPCR and Western blotting
methods U-87 MG cells treated by parthenolide. Results ICs, concentration of parthenolide was 39 umol/L by CCKS8 assay.
Compared with the control group, migration distance and the cell numbers through the membrane of U-87 MG cell were significantly
reduced for 48 h after parthenolide treatment, and it was positively correlated with concentrations of the drug (P < 0.01). Compared
with the control group, SNAIL gene expression in U-87 MG treated by parthenolide decreased, while that of E-Cadherin increased,
and there were differences (P < 0.05). And the levels of GSK3p-Ser’ residue phosphorylation also decreased. Conclusion
Parthenolide can inhibit the migration and invasion of U-87 MG cells, which possibly caused by down-regulating GSK3f
phosphorylation, preventing SNAIL protein into the nucleus, thus promoting the expression of E-Cadherin proteins.
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BRI 50%7 . R AR b 3B AT AR T MK
Wiy EPL ERIERAT T R AR ST, RJE 3
SRR AL 5%, DR IN O AR 2B R 2 I
BRI SOEI B R AP, Ll S 3k e 2L
ARTCI TR AL, I HANHINR 28 LA B A A7
S R IR IR o /I 154 A R 2 AN 8
Tanacetum vulgare L.H2lAk H 1) —Fh A% Y- s P4 18
WEY, RAE PSRRIy 2 1 A7
WETURIN, /N3 N B LEAR S MRS om0 B AR
WA, IR A N R A K (VEGE) [HERIE,
MR AR 40 M T A 12 2817 e LI AT
FUHRIL, /N5 A RS SR AZ IR Re % 40 I FL I
38 1 T e A ™) o A sz LA i e J5 R 440 e 6 40 it 2R
U-87 MG RWFFUREAL, AT/ (58 A R S b AT 24
PIRLEL, BIFFT T /I 15 RS PR R JBed AT A%
C& 5 A Y R K N TENA NS E S o
A e R A B v T I AT AT
1 MRREE

NIBCEPER FUR 4l L & U-87 MG i H + [E F}
2Bt b An M AR ) B AR A ST

INEZATE RS 50>99.0%) 1 i8R
YRR A E 5. DMEM (High Glycose)
BrgRss, JRACIE (FBS). 5. s £
W (PS). 0.25%# 85 )R H 35 1H HyClone 2
7], Cell Counting Kit 8 (CCK 8) k7 AL
RHREREAR AR . HIETHIEHEE Sigma
/3. Matrigel &« Transwell /N%E (8 um fL12) W
H 2 & Millipore 22wl o 458 B FiEE 2 RAEDY)
BHEEBR AR . SYBR® Green 2 XMix. qPCR 514
B AEAEY CRE) TREAMRAR . ik (Rt
P53. Caspase3. Bax. P53-Ser392 W§f2{t.). PVDF
JE . ECL 5764 [ 5518 Millipore A Fl . 514 H
KA O TRAMRARDESIEG . I
HHHA (5 mL : 100 mg, #t5 90140301 I [ P4 )|
FHRIZNL A A7 PR A ]

37 C 5% CO, H5 7246 th 36 [H FE B R A | A=,
P WMk H A Olympus A 77 it . EL-312E i
B fe %% & WA 4 & B Bio-Tek 2 # /™ i o
FACScalibur i X4 fuf% £ E BD 2w 477
SYBR Green 2XMix. CFX-96 %5 & PCR X
% [H Bio-Rad A4, SIMHAET AN T (L
WD AT PR W A e FEUKASCE PR I b
WA .

2 Hik
2.1 BREIECH
2,11 WARBEEIECH PRI 2.48 mg /N5 N R
7, WH 1 mL DMSO 5/hE% N FR G, AF
RS Mo S AT 5 i, ki AT E R
) DMEM ¢ il i 10 mmol/L [ 4F3, 0.22 um €
AR bRE, BT
212 TAEMMIECH RHTLHUEZET DMEM #
FERL I AE AR 100 20 pmol/L /N %G A 1 T
YEW, RIS,
22 ABCEMRREMRR U-87 MG RIESR

NIBCEME R TR 41 itk U-87 MG &K JafEAR
Fr-5%, {8 DMEM+10% FBS+1% PS #5553k, T
37 C. 5% CO, ¥5Fefirhis s, TS BHss Fu
SANMLIITERS,  T250 4 M35 b6 B K 4
2.3 INEFEAEER U-87 MG a0

7E U-87 MG 4l ik 20605024 K 5, T k4l g
HHATAMT L, BRI ERBEE 3X10°/mL,
FELABESL 100 pL R EBRE 96 fLAR T, 12h 55
Worh et . FEALIINN/N 5 N R AR, xRS
R B AT R B IR WIS AL, BRI H
B 10 uL, fFLRE5 710 1. 100 204 50, 100
umol/L, FFRIRERB 3 ANEF. HTHHAN
DMSO, #o6f AL 4NN 10 uL DMSO Ab#, 4k
FoH 4Ll 50 pmol/L AKFGIATFAREE . [RIAEXT 2
AKAE A &% 5 NESL. 5948 h )G, MIAS
mg/mL CCK8 20 uL, 4k4ER57% 4 h ), &L 0.1
mol/L HC1 ¥ 10 pL, MEFGEE TR, BECIRAFAE =
WA . 24 h WAERFRAY FIEHE 450 nm K,
BEHAEALAIOGE (4) {H, TR, F
FMEZ AR BRI S (ICso)

AR =14 (KD —4 gy V4 G
24 HHAERIIRSRIE

BB K U-87 MG gl it 4, sX
10°/4L4H 6 FUB - 2L 305 9% S 40 Ml 2 49 90%. 10 pL
TR RIZ, TERCARMRIERX, R
IS ANFUSARFFHE . LA PBS g i 3 7K,
2o DRI 26 1 J0t 7% 1 40 PR, 8% 5 DN TC s R 5 22 100
umol/L /N4 WIE TAEW, LA DMSO BB XS
Mo JHN 3T C, 5% CO, BEFEAA TR AR SR . 4303
760+ 12, 48 h JGHUHIGE TR M, 35 s F
S, SRJE RIS Tmage T H0I 40 o %Il 1) i
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2.5 Transwell /NEHMTHRELL

PO A4, 28 0.25%REEH 1L,
HANA 1X10%mL, %A HER. #4560 uL
B4 5X10° pg/L (9 Matrigel I Transwell |- % 5
WPRIENE -, T 37 "CHE 2 h, ffi Matrigel ZE & &
WS, 4% Transwell /M=, %M. ¥ Transwell />
FRBIBMNIER 24 fLHCD, TF=A DMEM+
20% FBS+1% PS K573 600 uL, [A]H 43 5l A /s
P15 W ICso WFE S 100 pmol/L TAEW, FFH
DMSO % B XA, b= AN JC i 41 i) 200
uL, 7£ 37 C. 5% CO, BFeMiH 3% 24 ho HUH
24 fLMR, FF2ALAEFREE, PBS #hyt/hE 2 B,
L[ 2 30 so [ 2 &5 UG, /ANEIE KT, A 0.1%
SEEER 500 pL, Yeff 20 min. MRHEE EERRITHE
(M40, PBS phk 3 i, BEALEI 400 £5 WAEs T
MEE BN A S AN AT A T . A 3 IR
2.6 JMEAFHEEX U-87 MG ‘RAREEAE X EE
mRNA FIZRI S

B ICso ¥ K2 100 pmol/L /)N 1445 P Fig Ab B
U-87 MG 411 48 h J& 40 i LA S0 R, 2243 40 P 2
I RNA #47 & ¥5%, 4] SYBR Green 2 X Mix i
17 qPCR. F 48544 95 C. Smin; 95 ‘C. 5s;
60 ‘C. 10s, JFFEHN; 55 2~3 BEFL 45 IR,
IR 1,

%1 qPCR 3|57
Table 1 qPCR primer

ey i ElkZae ]l

SNAIL CCACAAGCACCAAGAG
SNAIL GGCAGGTATGGAGAGG
E-Cadherin GTTCAGACTCCAG

E-Cadherin CGGCTCCAAGG

B-Actin TCGGCGGCTCCATCCTG
B-Actin ACTCGTCATACTCCTGCTTGC

2.7 PMEFAEEFR U-87 MG faE A XERE
SESed: A
W ICso W& M2 100 pmol/L /)N F1 54 I g AL FE 48 h )5
(1) U-87 MG 4l Jitd S xt e, SR 40 S ek 1 o,
FIH Lowry VAN E SV IR EE, DABREANIKIE 20 pg
WERER AR LA, 2 30%48 1 SDS-PAGE Hi
WG, S S PVDF K . BHHG, 43
SNAIL. E-Cadherin. GSK3p-Ser9. GAPDH, #%
N E—HT (12 1000), i (1:5000) BEAT

348, ECL RIGIAGIAT B, KA 5.

2.8 @itFEAE

SLHHAE LA x + 5 FOR, {fH] SPSS 12.0 iil-#k
FEIEAT ANOVA PN 27 28T
3 4R
31 ARIKENBFHABEEX U-87 MG EIE5EH)
e

ANFR BE 25 A0 L [R5 9% 48 h 2 5, KIR
1. 10, 20, 50, 100 pmol/L /> 154 N B LA A AR FEH
TALEE U-87 MG 4 48 h J R34 GE 0 1 %634 1zt izg
KTXIA . 287K, NEKHNERRTT U-87 MG
0 YL 1) 5 B0 4 ) 2 ) (PR AR DG, LR 2.
RN A% BB AL PR U-87 MG 411 48 h 1] ICso A
(39.31+1.9) pmol/L.

#F2 TREIRE/NBEFAES 48 h AIBE3T U-87 MG a1
EAIEIER ( x*s, n=5 )
Table 2 Effects of parthenolide with various concentrations
on growth inhibition after 48 h of U-87 MG
(X+s,n=5)

41 5l WSE/(umol- L") I 22/%
of I 0 3.41+1.62
/NES N I 1 11.45+3.117
10 25.87+4.83"

20 35.11+£5.34"

50 56.32+3.86 "

100 71.83+4.31"

RFBIH 50 82.23+7.43"

xR TP<0.05  TP<0.01
"P<0.05 "P<0.01 vs control group
3.2 /PEFEAEHE U-87 MG AT EE
0 TN 2 A R AR B AT R SE 5, W52y
YIALFEIS 0. 12 48 h J5 40T 1R #E 5 . 39 umol/L
(ICso WJE) 2 100 pmol/L /%G N BRALFE 5 48 h
A0 I A 1 PR S AR IME R R, 16 FRZH RS A
e . W23, K1,
3.3 /NAFRESXT U-87 MG HREE 2RI 200
INEIZ N TR AL PRGN ), A1 iBfR 4% Transwell
SCES AR 2, WAEE N AT R A R 4.
22 5 A O B0 S Lo AL/ (P<<0.01), /N
54 P TR 100 pwmol/L 41 % JIE 40 45 HH Wl L /1N 115 P T
39 pmol/L 417> (P<<0.01), $E/R/NA%4 i kb 3
U-87 MG 4l )7, A4 4 i )42 28 8 T W1 T~ B,
HAZAMEIVE 5 25K FE AT K
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£3 TRERE/NBFAREN U-87 MG BT R IEERRITL

Table 3 Different concentrations of parthenolide for U87 MG cells migrate scratch area change

a1 ) HePE (ol L) SRR %
0h 12h 48 h
it H 0 45.134+3.91 8.31+1.52 2.4243.46
UNEECTR] 39 43.32+6.54 29.69+4.17" 14.334+3.22"
100 42.5145.75 31.5243.93" 25.27+4.78"

Hy A E: "P<0.05 “P<0.01
"P<0.05 P <0.01 vs control group

0Oh 12h 48 h

0 umol/L

39 umol/L

B 1 JAEFHEEX U-87M HAERE N
Fig. 1 Effect of parthenolide on the wound healing of U-87
MG cells

/IN 154 P9I/ (umol - L)

pals 39 100

B2 /JEFAEX U-87 MG HMIREAFMN
Fig. 2 Effect of parthenolide on the invasion of U-87 MG cells

&4 PEFAEST U-87 MG 41222 Transwell A4
Table 4 Effect of parthenolide on the invasion of U-87 MG

cells transwell cell count ( X+s,n=3 )

A o W /(umol-L ™" IR

X B 0 81.949.8

UNEE-I]LE 39 43.247.0"
100 23.1+11.8"

SHRIRALEEE: T P<0.01
P <0.01 vs control group

3.4 JAFABER U-87 MG AT BEERALE
ESEEREA

RE R PCR ASIAS [ FE (1) /)N 1 54 A g A
P U-87 MG 40 (198 T2 AH G HE ] SNAIL
E-Cadherin %5 A ] mRNA /K V31K . 45 5 R, U-87
MG /N5 N RALEE 48 h J5, ATEHE T
SNAIL L) mRNA FI&/KF-, [Al E-Cadherin
LRI mRNA RIAKFIE BT, W% 5.

INEFEHNEEX U-87 MG ARIEBREMEALER
mRNA FIEEW ( x+s, n=3 )

Table 5 Invasion gene mRNA expression of U-87 MG cells
after being treated by parthenolide ( X =5, n =3)

x5

41 9% WSE/(umol-L™h SNAIL E-Cadherin
X 0 1.0340.25 1.0740.17
ANSE ] 39 2.65+£0.197  0.71+0.13°

P i 100 3124006 0.4540.07

I tE: "P<0.05 “P<0.01
"P<0.05 "P<0.01 vs control group

Fl Western blotting 7245 I 4 B T-AH G E 1,
SE 5 qPCR 45 A H VAR, Bl U-87 MG 41 it /s
F150 N ERACEE 48 h 5, RTBHS NiR SNAIL SEA (1
HERIEKIE, [EI E-Cadherin F K [¥) 5 H R 1A 7K
PR BT, A Ry, (3D,

U-87 MG &/ N NBRALEE 48 h 5, H
Western blotting 481l GSK3B GSK3p-Ser” 5% 1)
IR AL, &5 LW/ (148 PR AL B2 S 1] GSK3B-Ser”
()3 L U R AL 2 2 T ] (B 4D
4 itig

G IR TR A2 e LN iR 2 —, N 16
A AT GE T 8RR W A 28 I IR PP R
44.6%, BRPNHE [ A A2 205 N MR IR 36.0%~
50.1%V 0 NI S I 2 P A e L DU g,
ANE B R BRI —, HAUBER
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/1N F1 %5 P B/ (umol- L1
X I 39 100

E-Cadherin . *
GAPDH . S

3 /NEFAEEN U-87 MG AT HERBAXERER
Rz
Fig. 3 Migration and invasion gene protein expression of
U-87 MG cells after being treated by parthenolide

/N3 B/ (umol L)
popit 39 100

GSK-3p

GSK-3p-Ser’ - - w

4 NAFAEX U-87 MG HiIHBRERXER
GSK-3p-Ser’ ERMER LI L

Fig. 4 Migration and invasion gene protean expression and
GSKSB-Ser9 phosphorylation of U-87 MG cells after
being treated by parthenolide

JRIRZ TR T 60% o i TR IR e T L A 2
S IR A0 AR R R I A 2 EE LD REIX, TR
“ PRI, RJGEH SRR AL 2 em
LA &M, g T MR INR, SELS RS R
L 3%,

JIF e 240 3 PR 32 VA 9 0 i A Dt A ke i) )
MRS, PAF—E B shae . 1 - W EE
1t (epithelial-mesenchymal transitions, EMT) f&—
FREEA MR BN G, FERR R 2 e el R, A
b e AR ) SR Y AR A Ok BT EMT
(R M, E-Cadherin 8 FIRIA S FRC, 280740
JRITEDRG B g BRAIG, RIS 5 i 7 40 iz sh e, AT
fEA3 40 e 2 AN BB AZ 2. {5 EMT [
REFE, E-Cadherin 328 T SNAIL ¥ kA6, i

GAPDH

GSK3p MR, nlLh B SNAIL, JfFHAS
E-Cadherin %15, %% EMT!Y,

AWFFOEIERIE S . /N Transwell 525G
W, /N2 N R AL BE S 1 U-87 MG 4l iR 12 28 f¢
DI B, FEF—II N, 54 B I 2
FERVAL BRI T AH G, RIZIS 128 P TR PR3 e g »
B R AR BRI ), JEGH iR A= KA I . b
Ah, N T RGN A B IR T RGN LR U-87 MG
NPT R A2 22 MM, I e A T /N 12 P IR
AbER TS ) U-87 MG 40 J I RE N 3R A 84k o IR i
INAZNBERAEEE S, U-87 MG 41 il N fY) E-Cadherin
FER A T BB 3 s, A SNATL JE (K204 B 5k
IR IX UL T /NI N EEXTT U-87 MG 4H et n
JOYR T 5 AT e I SNAIL JE R, i 2
R E-Cadherin FE DA i, 12 2056 R 40 T
A2 22 MBI . %) GSK3p KPR Ser’ &3
BRI TR I, INA/NE% WSS, GSK3p 3t
IR Ser” BRFEAL S BERRAL AL W] WAMH, 1T GSK3B
FER IR A 52 21) 1 40, /4 SNAIL. E-Cadherin
FEDRI B, ICBERRAG M HI Uk SS n] B s (R kX Lt
FEPFIE 1 B SR A o

WFTCARW, /N 12 P TG 7 Jili 350 R A 28 4 )
NF-kB {553 "7, /(%4 P g ol LA R B i
MGO-BSA i 5[] NF-kB f#73% 7E"*). NF-kB 5 I8
[ S e B s DA MY, 4 o 22 3 o Bl R 9 ) e s
K7, NF-kB 25 T ZRSE R s i #7520
FUK W] GSK3P MIBEIRAL 5 NF-kB & IH1EP, /)
F1 2 A R T T P53 R Ser™™? Bk AL AR
AL R U A 40 B R 7 40 i 5 38421 Caspase
3. Bax. Cyclin D1 [RJHEPE I, 52 e 40 i i S A2 7
T, WAV 8 40 P (R B 5 22T 3 oIS 11 % P i T
76 BEL-7402 8851, 1% ST,

g LEPTIR, /N5 P B T RE 2 I8 S 6] NF-kB
5%, FILT GSK3P LK) Ser’ FRALIIBE R
e k), MM Hl T SNAIL [ S5 A7 A K%
E-Cadherin [F%% 5630, 615 EMT SZ2IBHAT, 2%
SECT R R A R U-87 MG TR AIR
Z&IL,

52 3Lk
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