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MTT A G 58 R 7, I =20 LA 00 40 B ) 3, Transwelli 0 46 DU 20 M 4= 28 Ak 0, RJR A0 A
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MAPK signaling pathway regulates proliferation, invasion

Abstract

and migration of endometrial carcinoma cells
WENG Yahan, BAO Weijie, LIANG Ruimin, CHANG Zitao
(Department of Pathology, People’s Hospital of Hebi, Hebi Henan 458030, China)

Objective: To investigate the effects of mitogen-activated protein kinase (MAPK) signaling pathway on
proliferation, invasion and migration of human endometrial cancer cell line HEC-1-B. Methods: Human
endometrial cancer cell line HEC-1-B was cultured in vitro. The proliferation of HEC-1-B cells was detected
by MTT assay. The cell cycle of HEC-1-B was detected by flow cytometry. Transwell assay detects the invasive
ability of HEC-1-B cells. The scratch test examined the migration ability of HEC-1-B cells. Western blot analysis
of p-p38MAPK, PCNA and MMP-2 protein expression levels in cells. Results: p38MAPK signaling pathway
inhibitor SB203580 inhibited the proliferation of endometrial cancer cell line HEC-1-B, and the inhibitory effect
increased with the increase of concentration (P<0.05). Compared with the control group, the application of

the inhibitor SB203580 resulted in an increase in the proportion of G,/G, phase HEC-1-B cells, a decrease in
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the proportion of cells in the S phase and the G,/M phase, an increase in the inhibition rate of cell invasion, and

a decrease in the rate of cell scratch healing. The expression of p-p38MAPK, PCNA and MMP-2 protein was

down-regulated, and the difference was statistically significant (P<0.05). The difference between the inhibitors of

SB203580 was statistically significant (P<0.05). Conclusion: Inhibition of MAPK signaling pathway can inhibit

the proliferation, invasion and migration of human endometrial carcinoma HEC-1-B cells, and its mechanism may

be related to down-regulation of PCNA and MMP-2 protein expression.
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H A E AN B B ORGE R AR TRA R
Al 3 BLCAOEAR IR & A H A TaKaRa A wl
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HAFE 20 A% BT (proliferating cell nuclear antigen,
PCNA) LA . MMP-24 fA K R it A AL Py i b i
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1.2 HpakEsF

AT N R 40 MO HEC-1-BR; FR 7 5 10% 16 4
M5 W DMEME; F A, Hrp S 25100 U/mL
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JL Bz 30 i B, BR LA SR LW, W
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W, YRR NS AN & SB203580 M B il . &
37 CHREFFFAR SR 5548 h, U EE 45 4L 4 i,
PAITRA 70% B E 4 C A& FREE12 ho LR
FEW, FIPBSYEGANM2YK, VIPBSHEH AN, i
A1S uL¥ FE 10 mg/mLIYRnase ARG IRS), &
37 CHEFRAH I 30 min, FIIAPIYLIRS), bt
JEIEE 30 min, L300 H UE M uE A0 AL, i uEm
21 it FE 3 2 A0 A3 3 A 400 i R B0 4 B Ee A
S E G IR, BOFHE.

1.5 Transwell i3 % | 40 B = 22 6

TE M TAE & iR B 1) Matrigel JiE 5T i 2
B Transwell /N 1) 12 FERME, AR uE 58 o i 12 1 -
B, B AR KT . W BUE KT HEC-1-B
i H 43 0 LR & L f o, 5, 10, 20 pmol/L
SB203 58011 45 77 K 1l A AL M A, 4 A e vk E
P R 1x10°/mL o 43 S 4 40 i B 200 wLjin
A Transwel/NE ) F2, TEfIASO0 puL7%20%
B4 I R, AR ESNEA, E37 CH
FREEFE48 ho U Transwell/NE, SR E
EYML, TR LL9S% L BEE E 30 min, LA&S &
SYL(E1S min, 7Ex200f8 & W AMEE T FEHLE B 61
M AT LGS, THECFE IR, Se9 H A 3K,
2 224 ) 8 = (1- 92 56 21 A= 28 40 i B/ %o B2 AR 22 40
M%) x100% .,
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T EH WS HEC-1-BAI M LL1x10°4> / mL 4% Fil
fE6fLR, B T37CHEFRMIEF . FAMAERKILS
BEIR100% T AT R, FHPBSYEIR AN, PR
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B8 IR L R AN, B 9748 W MR KR & &1
M, PEHORI48 hit RIJE KM G i H R @ &% .
JRA G (%) =(0 hiJR T FL-48 h R TH ) /0 hi]
IR x100% ., SCHHE L3R, WHE, DRIEA
A RF NI ERE

1.7 Western El iff % 4 il HEC-1-B 40 f # p-p38
MAPK, PCNA 1 MMP-2 EBXREKE
B S R HEC- 1-BAIAE LA 2x 10°)> /mL ) %%
FEEA T oL, AfLIEEF2 mL, B T37 CH3E
Fiis24 h, ZJEHEHE 0, 5, 10, 20 umol/L

SB203580MY 3L, B 37 CREFAYkSE 548 h,
AR A& e BE o Al M B i R 1, DA B C ARSI ) &
D E T2 B IR B . s B M LA sl 5 3
B A, AEAE, S0 pg & A ke =
SDS-GAGEHLIK /T B8R H, RHETEEEEAR
PVDEE I s%f4F g E iR E 2 h, 2 5nA—
PU, p-p38 MAPK—$11:800ffi B¢, PCNA—$11:800
ik, MMP-2—¥01:1 000% FE, 4 Cidwasc. H
TBSTYERE3K, A —Hi1:5 000F5 B, FiRIHH
2 h, HITBSTUEM3WK ., DLECLIRFIML¥ &G, B
W, WG, BER F g b B BE A R A IR, L
Image JEMG BT R G50 B 45 5547 IR FEAE., LA B-actin
HNZ, UL E X KR /RHEC-1-B4 g h
p-p38 MAPK, PCNAFIMMP-23K I HIXF 21k KF .

1.8 it F4biE

K HISPSS 21.058 T A dE A7 84 7 M, Fn s
KOs 2 LA B R ARE 2 (k) s, 2240 1) 22 5 LUK
KR ZE I 2500, A 25 LI SNK-q 6 K
SYHT, PEZH ] 225 S LA DA e 36 40 B, LAP<0.05%%
RESEALEE L,

2 R

2.1 AERER sB203580 X A F = K1 f5JE HEC-1-B
2 R 1 58 RO 5 i

5, 10, 20 pmol/LAYSB203580%HEC-1-B4 fifd 3%
FE AR 2R 50 R (17.68+£2.01)%, (32.14£3.89)%,
(67.21£5.11)%, 50 umol/LAH L, 2R HAL T
2 X (P<0.05) . K SB203580Hk & i Tk, X
HEC-1-B4H il 4 58 0 il R i T v, L) H g 22 57
HA G5 X (P<0.05, 1),

2.2 % MAPK {5 S X HEC-1-B i FHIK
=AU

50 pymol/L4L L, 5, 10, 20 pmol/LAG,/G,
WHEC-1-BAA A 43 Lk FH &, SHIAIG,/ MV 41 i
Ha WM, 25 HA%1F%E X (P<0.05), 5
5 umol/L4H Y, 10, 20 pmol/LA1G,/G, IHEC-1-B
M E T, SHIAG,/ M4 AE & 4 L B
fi%, Z5BA5I%E XL (P<0.05), 510 pmol/L
I, 20 pumol/LAHG,/G,HHEC-1-B4H i 1 43 1L T
&, SHARIG,/ M E 4 LLREAL, ZR HA511
25 Y (P<0.05, K1),
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F1 AEKEARISB2035803T HEC-1-B4H A 3 58 19 %
(xxs)

Table 1 Effect of different concentrations of SB203580 on
proliferation of HEC-1-B cells (x + s)

SB203580%¢ & /(pmol L") HATEAN ] /%
0 0.00

5 17.68 +2.01*
10 32.14 + 3.89*
20 67.21 + 5.11*
F 215.416

P <0.001

50 umol/LZ L, t,=6.436, t,=11.699, t,=24.465,
*P<0.05; 55 pmol/L4LEL, t,=5.263, t,=18.029,
“P<0.05; 510 pmol/LAH L, t=12.766, "P<0.05.
Compared with group 0 pmol/L, t,=6.436, t,=11.699,
t,=24.465, *P<0.0S; compared with group S pmol/L, £,=5.263,
t,=18.029, “P<0.05; compared with group 10 pmol/L,
t=12.766, "P<0.05.

A 0 umol/L S pmol/L
] mDip G ] mDip G
2007 SDipS 2007 SDip S
1 EDip G, 1 EDip G,
1501 1507
o] =
2 ] 2 1
E 100 g 1007
Z Z
504 504
03 0]
0 40 80 120 160 200 0 40 80 120 160 200
Channels (FL2-A) Channels (FL2-A)
B
0 pmol/L
S pmol/L
g 10 pmol/L
k| 20 pmol/L
=
o}

Go/G, S

G,/M

B 1 ARERERISB203580%THEC-1-BZH B B HA B9 221

Number

2.3 #l %l MAPK {5 5 i& 8 3 HEC-1-B A1 2 £
BE N1 52

0, S, 10, 20 wmol/LZH 4 i {= 28 # i % 53
M0.00%, (24.67+2.14)%, (47.62%£3.84)%,
(75.23£6.04)%. 50 pmol/LA1LY, S, 10, 20 pmol/L
HHEC-1-BAN MU= ZEM bR s, ZRBEASIHT
25 U (P<0.05), Bl SB203S80WkJE MY THi, X4
Ji A= 2 400 ] R i T v, AL A 2 R B A 4
Pt L (P<0.05, K2, #2),

2.4 #i) #l MAPK 1§ S & 8§ Xt HEC-1-B i fa T ¥
BE MR

0, S, 10, 20 wmol/LZH 40 i R A1 & K5
oM 100.00%, (74.28+5.38)%, (50.39+4.72)%,
(28.95+2.84)%. 50 pmol/LZ L, 5, 10, 20 pmol/L
HHEC-1-BAIMRIR @ G R BEAL, 2R A5
B (P<0.05). 55 pmol/L4LLL, 10, 20 umol/L4H
HEC-1-BAIMIRIR @& F K, ZRBASIFE
S (P<0.05). 510 pmol/LAH L, 20 pmol/LL4IHEC-1-B
MR A G R2EMN, ZFEARITEEX
(P<0.05, K3).

10 pmol/L 20 pmol/L
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2007 Wips 200 SDip S
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1507 1507
100
50
01
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Figure 1 Effect of different concentrations of SB203580 on cell cycle of HEC-1-B

(A) TE 220 A SRS AS ) 3 32 11 SB203 580X HEC- 1-BJH ity JEl 191 1Y)

RN 5 (B) £ 41HEC-1-BAH M S 4 At L 4 L8 . 550 pmol/L

A F, *P<0.05; 55 pmol/LA L, “P<0.05; 510 pmol/L4HH;, “P<0.05.
(A) Flow cytometry to detect the effect of different concentrations of SB203580 on the cell cycle of HEC-1-B; (B) Comparison of the

proportion of HEC-1-B cell cycle cells in each group. Compared with group 0 umol/L, *P<0.0S; compared with group 5 pmol/L, &P<0.05;

compared with group 10 pmol/L, “P<0.05.
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2 A [E iR B B9SB203580XF HEC-1-BZH {2 22 A8 /1B =20 ( x 200)
Figure 2 Effect of different concentrations of SB203580 on the invasive ability of HEC-1-B cells ( x 200)

F2 AERERISB203580 T HEC-1-BAAR{E ZZHE HISSME (% + 5)
Table 2 Effect of different concentrations of SB203580 on the invasive ability of HEC-1-B cells (x + )

SB203580%¢ & /(umol-L ™) {ZZEAM 2 /%
0 0.00

5 24.67 + 2.14*
10 47.62 + 3.84*"
20 75.23 + 6.04*
F 221.857

P <0.001

550 umol /LA I, +=8.089, ,=15.614, t,=24.667, *P<0.05; 5Spmol/LALLL, £=7.525, £,=16.578, “P<0.05; 510 pmol/L
#lIL, t=9.083, "P<0.05.

Compared with group 0 umol/L, t,=8.089, £,=15.614, £,=24.667, *P<0.05; compared with group 5 umol/L, t,=7.525, t,=16.578, “P<0.05;
compared with group 10 pmol/L, =9.053, “P<0.05.

2.5 HEC-1-B #liffiH p-p38MAPK, PCNA 1 MMP-2 I, ZRHEAGHE L (P<0.05), FiE SB203580
EARIKKENLILE W TS, HEC-1-BAIffL ' p-p38MAPK, PCNA

50 pmol/LAL I, S, 10, 20 pmol/LZHHEC-1-B FIMMP-28 K Wikt , Al b, ZRHEA
A p-p38MAPK, PCNAFIMMP-27E FH/KFF Giitef i X (P<0.05, #3, K4).
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A 0 pmol/L S pmol/L 10 pmol/L 20 pmol/L

B
= 150 m= O pmol/L
g S pmol/L
EDIOO == 10 pmol/L
= - 20 pmol/L
2 &
= S0
s}
w

Opmol/L S pmol/L 10 ymol/L 20 gmol/L

B3 AN [E iR B HISB203580X HEC-1-B4 A ST B8 J1 A9 %4 M

Figure 3 Effects of different concentrations of SB203580 on the migration ability of HEC-1-B cells

(A) R IR B K 45 4 HEC-1-BANMIIT RS fE /1 ( x 40) 5 (B)441HEC-1-BAIM IR &1 & % th4K . 50 umol/L41 L, t,=8.182,
,=15.782, t,=22.602, *P<0.05; 55 umol/LL I, =7.600, t,=14.420, “P<0.05; 510 umol/LZH L, t=6.821, "P<0.0S.

(A) Scratch test to detect the migration ability of HEC-1-B cells in each group ( x 40); (B) Comparison of scratch healing rate of HEC-1-B
cells in each group. Compared with group 0 pmol/L, t,=8.182, t,=15.782, ,=22.602, *P<0.0S5; compared with group 5 pmol/L, t,=7.600,
t,=14.420, “P<0.05; compared with group 10 umol/L, t=6.821, "P<0.05.

K3 HEC-1-BAAMf F1p-p38MAPK, PCNAFIMMP-2E AR IEK T (x +5)
Table 3 p-p38MAPK, PCNA and MMP-2 protein expression levels in HEC-1-B cells (¥ + s)

SB2035803 J# / (umol-L™") p-p38MAPK PCNA MMP-2

0 0.15 + 0.02 1.04+0.15 0.24 +0.03

5 0.10  0.01* 0.68 = 0.05* 0.16 = 0.02*
10 0.06 + 0.01* 0.38 + 0.04* 0.10 + 0.02*¢
20 0.01 + 0.01** 0.21 + 0.02* 0.03 + 0.01**
F 60.571 59.033 53.056

P <0.001 <0.001 <0.001

50 pmol /LAY, t, smarci=4-629, b, snarca=8-332, byosonaris=12.962, thona 1=5.367, tpensn=9.839, fpens;=12.373,
bup 1 =4.619, typ,=8.083, tyypy=12.124, *P<0.0S. ‘55 pmol/LALIL, £, somarc1=3.703, t, ssmark2=8-332, tpona =4.472,
toenaa=7-006, tyyp,=3.464, tnp,=7.506, “P<0.05. 510 umol/LAIH, t ssarc=4.629, toexa=2.534, typp=4.042, "P<0.05,

Compared with group 0 pmol/L, f, ,somarx1=4-629, b, psemark2=8-332, b, usemarks=12.962, tpena1=5.367, toena2=9.839, tpena3=12.373,
Eynip1=4.619, tyinp,=8.083, fyp,=12.124, *P<0.05. Compared with group 5 pmol/L, t, ,sevapc1=3-703, £, smark2=8-332, thena i =4.472,

toenna=7.006, tynp1=3.464, tynn,=7.506, “P<0.05. Compared with group 10 umol/L, t, aapi=4.629, toena=2.534, tynp=4.042, P<0.05.
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Figure 4 Western blot analysis of p-p38MAPK, PCNA and MMP-2
protein levels in HEC-1-B cells
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MAPK{F 5 i % 37 40 i A0 il s, 5l 4
JiL PN A ) 40 B AR ) o g, A AR AR B
b, k. kESER., KEMEDIEN .
MAPKAF 538 A 3 0 A i 9o 48 e 7 35 5 . 32 10
S W AT R AR S R ) kA Rk . HoR
B % 44 MAPKSS Sl #, {U45p38MAPK,
ERK1/2, JNKFERKS, HHp38MAPKIERTE
ZHME D SSEBE, SARMEXEREY .,
p-p38MAPKE BRIk I p38MAPK, J&: H A ik
BIEALIE R . p-p38SMAPK [ i i £ Fh P 7 1k A
Heop MRS, WM . AN, M. TR
5 g U s L Bk R BRI TR N R 4
AUhp38MAPKIW R IK KT, 455 IR 15 o R
B p3SMAPKIYBHME R IE R 0 3 TN 4 41
SUMNIE 7 F 5 B 210 ARSL 86 FH p38MAPKSH
S R S IR ) SB203 58040 HHLA T BT P R U
HEC-1-BAIifL, Z5H 87w MA#HIFJSHEC-1-B
4l p-p38SMAPKER [ k7K T, v W4 i
#1SB203580KE % 4111 il p38 MAPKA 53 4% (1 4T -
CCK- 8 il 241 A 38 5 1% &, 45 & BLHEC-1-B4
it 154 56 B8 T A, BEE PP IR SB203580 ¥k 1Y
Fh o, X5 4 A 4 gE 40 RE O B o Ui =X 40 i R
o I B T A N B 5 G e R e e [
PCNA PR L A W & 1, 2 o A 1 IR 1 & Bl
ALt R A W BT, PR EAE A T R 4
TG ) A R PN, SR AR A A G B Y 48 AR o
Z— o PCNARYFKIEIKF-BEE S it Jih 9o 4 Jfd Jil 49
i R QN N N N D 1 9 1 5

SB203580J5, HEC-1-B4H il ' PCNAZE 1) 1A
P B A, i — 2D UL S MAPKAE & i 3%
RE A8 410 1] 5 P9 6 g 4 L2 5, L 40 R A0
i

il 96 ) A= 22 RN AT RS 0 T B ek fE, Horp
21 Jfa A FE R R ORGSR AR TR R AT RS B R R
4 i b FE 5T ) [ A RE 0% S 0N MY S IT IR Y i 2k
P RN 58 HE MR A2 BIRE IR, T 3 T 4 @ 2R 1 (matrix
metalloproteases, MMPS)ET%EUK%%, AR
SEVERE IV, BEIR AN AN I B, 7E R IR
L RFE RN R RS E Y MMP-2
AR BEAMRBTEEN N Z —, ERFR
AN AN R R B CRERT MR AR SehE it
p38MAPKAF 5 [ Fr 5 M 41l i 1l SB203 5804k
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