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Role of p38 MAPK signal pathway in TLR4 promoted angiogenesis of pancreatic cancer”
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[Abstract] Objective To investigate the role of Toll like receptor-4 (TLR4) and p38 mitogen-activated protein kinase (p38
MAPK) signaling pathway in the angiogenesis of pancreatic neoplasms. Methods The in vitro cultured pancreatic cancer PANC-1
cells were treated with lipopolysaccharide (LPS) , TLR4-siRNA and p38 MAPK signal pathway inhibitor SB203580. TLLR4,vascular
endothelial growth factor (VEGF), p-p38 protein expression of PANC-1 cells were detected by Western blot. The culture superna-
tants of PANC-1 cells after various factors treatment were collected for observing their effects on the proliferation, migration and
tube formation of human umbilical vein endothelial cells (HUVECs). Results The proliferation rate,number of migration and tube
formation of HUVECs in the LPS group were (139.2+12.6) % ,48.1£9.1 and 47. 8+£9. 6, respectively, which were significantly
higher than those in the control group (P<C0. 05). The proliferation rate, number of migration and tube formation of HUVECs in
the TLR4-siRNA group were (60.248.7) % ,31.3%4.5 and 17. 2+ 3. 3, respectively, which were significantly lower than those in
the control group (P<C0. 01). The proliferation rate [ (79. 6=8. 9) |.number of migration(21. 644, 3) and tube formation (23. 5=+
4. 3) of HUVECs in the SB203580 group were significantly lower than those in control group(P<C0. 05) ,moreover the proliferation
rate, number of migration and tube formation of HUVECs in the TLR4-siRNA-+LPS and SB203580+ LLPS groups were significant-
ly lower than those in the LPS group(P<C0. 01). Compared with the control group, VEGF and p-p38 protein expression in the LPS
group were significantly increased,and TLR4,VEGF and p-p38 protein expression in the TLR4-siRNA and SB203580 groups were
decreased; moreover VEGF and p-p38 protein expression in the TLR4-siRNA-+LPS and SB203580+ LLPS groups were significantly
decreased compared with the LPS group. Conclusion TIL.R4 may promote the angiogenesis in pancreatic cancer,its mechanism is re-
lated with activating the p38 MAPK signaling pathway and promoting VEGF expression.
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Toll ££ 5% {& ( Toll-like receptors, TLRs) 42 it 4F 3k & ¥ Y
I BUBS AR BT, Horp, TLR4 2 s k30 . [m) B e 2 BF 5
N2 R TLRs G20 80, 32 2R 5K =2 BV 48 147 48 it B g
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55 I B I o 2E A ST R TLRA A2 1fi % A B A AL A
Fit—B . &M AERKRKEF(VEGE) & H §i & 5 1 &
WA M E A F . 718 £ W45 VEGF Rk 19 (5 5 3 #
. p38 22 BT AL H I (p38 MAPK) {5 5 ji % © # 1k 5%
BATE MR, A5 LPS, TLR4-siRNA K p38
MAPK {55 i #% BH K7 7] SB203580 43 5 /E FI T 4 &1 15 57 1y i
MR PANC-1 20 i W 48 45 24 40 i 35 3% 0 4 T T 0I5 6 ik il
N4 i (HUVECs) , W48 HUVECs #4548 . iT % M B
IR AL . 3 TLR4 XF p38 MAPK {5 5 il f 2 VEGF ik
S AR TLR4 {2 19 8 i 8 A 7 i 7E I S L)
1 #HR5HE%
L1 AR N 40 bk PANC-1 19 B 36 [H ATCC 47l ;
HUVECs W A o Rk 2% B L 1 240 i A= 4 2 5F 55 BT ; TLR4-siR-
NA( |3j#:5'-CUU UAU CCA ACC AGG UGC AUU UU-3';
FiE:5-AAU GCA CCU GGU UGG AUA AAG UU-3D) i |
B A Y EOR A BR A R G LPS Hl SB203580 #24 Sigma
AT PR AN TLR4A, VEGF £ s 41K B Santa Cruz
o w] s BT A SR 1L P38 22 2405 b 2 11 (p-p38) 1y B v &
Uik p38 By Z s BEHL IR M § Cell Signaling 4% ] ; Tran-
swell /NE W H Coster 2\ &) ; Matrigel iy § BD 2\ ],
1.2 ik
1.2.1 4538 PANC-1 4iifufn HUVECs &4 10% 3
4L (FBS) B DMEM #5352 W, 37 C,5%CO, &1 T 8
FOGFWPEHTER HEE RS 100 U/mL, ¥ PANC-1 40
ML DAL 1X10° B s A 6 FLAR , f=r 200 MO WG BE )5 L 2R 4T 51 Y
YASE . X RRAL R IAE AL IR R LPS 4 A 1 pg/mL
i LPS 4t 3 24 h; TLR4-siRNA 4. fin A 100 pmol/mL [
TLR4-siRNA 4 2 4 h; TLR4-siRNA + LPS 41: it A 100
pmol/mL ) TLR4-siRNA 4bFf 4 h J54k4: A 1 pg/mL iy
LPS 4b 7 24 h; SB203580 41 Jif A 20 pmol/L Ky SB203580 4t
# 2 h;SB203580+LPS 4l : it A 20 pmol/L f#) SB203580 4b ¥
2 h G488 A 1 pg/mLi% LPS 4b# 24 h, WCAR & 41 40 i 15
I LW o AR TR S 3R 1) HUVECs,
1.2.2 TLR4-siRNA # 3¢ PANC-1 4L 1 X 10° /5L 1%
A 6 FLAR - 755 20 B WG BE 5, 57 26 3 95 W, AT S 22 1) TLR4-
SIRNA % Je 9050, B AR g L B- 0 F - % 100 pmol TLR4-
sIRNA fILAB] 100 pL (9 7 I3 ) DMEM 35 5% 5 52 FR 595
1 100 L JE 7% /) DMEM i B¢ 5 L lipofectamin2000 71 ,
BRBEA,ERCE 5 ming W B 4719 TLR4-siRNA #l lipo-
fectamin2000 X F IR A B R IR S, F IR IE 20 min, LIE
TLR4-siRNA/lipofectamin & &4 ;% 6 FLAR & FL A m A £
W 200 L. TLR4-siRNA/lipofectamin & 4 ¥l 800 L JG I 3
B DMEM 3 32 5, 4k 4l 35 3% 4 h 5 B2 W A S A
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A LPS 4kgi45 3 24 h,

1.2.3 YA JEmEms g (MTT) 0 HUVECs 5 %
HUVECs L 5X10° /FL st A 96 FLAR , 75 240 i W BE )5, 58 4%
H#5 40 PANC-1 AU 8537337 C.5%CO, S F 48155
418 h Jg . & fLIMA 20 uL MTT AW (5 mg/mL), 4k&ekis% 4 h
Ja W AL R R LI A 150 wL — 3L TF B (DMSO) L &
PEIK AR IR 10 min, {5745 & ) 38 40 75 it 6 1 36 S 382 Ao
A 570 nm Ak e 2% L A WO FE AR (A fED o 40 o 3 58 % =
(gL A fE /% FRFL A B X100 %,

1.2.4 Transwell /NEFKN HUVECs BT 6E 1 WME: 3%
HUVECs, It 41 Jf . FH 4% 41 PANC-1 40 g 55 37 ¥ b 375 W06
HUVECs £ i 5X10° /mL 40 Md 2 - H 200 L 40 A 2 i 2
& Transwell %, 78 F & MA 700 pL £ 10% FBS ) DMEM
W . MEHEE 24 h 5 BUE Transwell /85, HIHR 2005 /)N
=R AR B RR R 2 v I (PBS B o ik, 8 T, R 5
FA0.1%45 M5 068 10 min, K BR 2 445 5 25 0, 3 0 b 2%
WA LSS . B R B RE AL 5 A4 400 A5 PLET L T 5
R, LAZE R AN B 1 % B 3R HUVECs % ag ).

1.2.5 Matrigel # Il HUVECs i % 5% i 6% LS 5
HUVECs, IR 440, I PANC-1 4 8% 32 LS B H 2%,
PL1X10° /FL I s A T Wi sl Matrigel (9 24 LR . 37 C,
5% CO, F FakZE8E5E 24 h 5 B8 BB FULEE. R 3
AL B 15 TR A AN B0 T 3

1.2.6 Western blot £l PANC-1 4 iy TLR4.p38.p-p38 Fil
VEGF &5 A RIPA 2 i il & 40 M SR 3, 3 3 40
RGN EE AW, R 2090+ 28 5 6% R 4013 TR 0 Ik e
BEN(SDS-PAGE) Hi Jk . iR e B B i IR 4T 4E . =R~ &
SY IR WA B9 1 X TBS £ 2 h, i A TLR4.p38. p-p38.
VEGF ik .4 C g & i 1%, 5 I IS AR L B SRR 2o 4246 9
fif (HRPYARIC I — 40 EWIFE 2 h, s A% R IG(ECL B 3.
S5 R R R A 4y B R GRS 1 5 9 2 B Bractin
AT

1.3 geit2sab s F SPSS 11,0 S it 5 e #4743 4 i
IR s FoR VAL L ECR A ¢ K238 KR 30 K M «=0. 05, L)
P<C0.05 AZERAGITER L.
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2.1 TLR4 X W98 i & £ A2 LPS 41 HUVECs
WA B TR ECH BB R TE B $0r B (139, 2212, 6) %
48.149. 1 F1 47. 8 = 9. 6, ¥ B 3 & F X B 41 1Y (99.5+
9.3)%.40.346.7 f131.5£5. 3(P<C0.05), M TLR4-siRNA
41 HUVECs 3 58 %, i # $C H #1488 I T8 A~ 805 i R
(60.248.7)%.31.354.5 F1 17. 2+ 3. 3, ¥ | FX T xF B4
(P<20.01);7fif TLR4-siRNA+LPS 21 #y HUVECs 3 7l & | 1T
B B B TE A B0 B R (88,849, 1) %6 .35, 6 5. 2 Al
26.845. 1,3 B 2% F LPS 41 (P<<0.01),% TLR4-siRNA T
Wb g . LPS fE i HUVECs M558 . i % 1 & 15 8 1 19 6E 71 B
B,

2.2 p38 MAPK {55 % 7F TLR4 & i 9 1 48 26 5 b i A
A S5 XT IR A EE . SB203580 4 HUVECs #5i R[ (79. 6+
8. YT MEH (21, 6+ 4. 3) M s A% (23, 5+£4. 3)
15 3  (P<<0. 05) ; 1] SB203580+ LPS 41/ HUVECs
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GEE[(109. 7412, 6) % GERECH (31. 845, 7) FAE i A~
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IBi p38 MAPK {5538 # J& , LPS fi£ it HUVECs #4 58 . 1T £ fl
HWETE A e 1 B B T R

2.3 TLR4 %} PANC-1 4ifff VEGF ik 5x A
.4 LPSYEMG R4 PANC-1 4 il TLR4 #1325 TH B
A4k {5 VEGF ., p-p38 & [ ik ¥ B B 10, i TLR4-siRNA
Al Rl PANC-1 40 g TLR4,VEGF.p-p38 5 H K ik; H
TLR4-siRNA A i Z ] LPS %} VEGF ., p-p38 ik 115 S 1
LB 1,
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1: X% M 4H; 2. LPS 45 3: TLR4-siRNA #; 4. TLR4-siRNA +
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& 1 LPS.TLR4-siRNA %f PANC-1 #fifis TLR4.
VEGF,p38.,p-p38 & B &% I &1

2.4 p38 MAPK {52 5 78 TLR4 {£ i PANC-1 4i jfg 35 15
VEGF g 1E B T i —F 56 3F TLRA 2 (4 7] 8 3 ¥ 0E
p38 MAPK i@ #% i # VEGF % ik, 7% #f 58 43 % LA LPS
SB203580 fEJH T PANC-1 4 i . Western blot iJ%5 R B/~ . &
SB203580 BH Wi p38 MAPK & % J5 . PANC-1 40 i VEGF . p-
p38 [ R A H BN L W] BT [ . BB T p38 MAPK % ]
W] 3% % LPS firifi 31y VEGF ., p-p38 ik, LKA 2,

Q....__..
~ .. .

L% HEZH 52 LPS 4153, SB203580 25 ;4: SB203580 -+ LPS 41,
B 2 LPS.SB203580 ¥ PANC-1 488 VEGF,
p38.p-p38 EHFKIEH MY

3 i
TLR4 FE LK T 54 3 By 8 D BEA 5% 1) % 2% 40 Jd F1
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$R TLRA 76 MR8 09 % 74 5 & e vhole 5 o 38 00 1 T,
i Bt g 1y 2 IR i 0 A o 00 S R Il AR R Bl 5 A
BB N R A 9T BRI — A A, AREFIE L .
2 LPSHEHE 9 PANC-1 40 Jifd K5 3% % vl &8 3% i #F HUVECs
411 1 B L 3 RS N S B A, 11 28 TLR4-siRNA fEH J5
PANC-1 4t i 5% 7% i #] B 40 ) HUVECs éﬂiﬂ@ﬂ@iﬁﬁw_ﬁ%
A B . R W] TLR4 HA L3 8 A U E . VEGF 2
B i A B die o TS 0 AR 0L AR R R T 2 TR TR I R R
PR E EENEN ., AR L. % LPSEME.
PANC-1 4ii Jift VEGF & [ %35 8 W34 hn. M TLR4-siRNA 7]
PR VEGF Rk, #U TLR4 HFETF VEGE Xk
FIVER . Riddell 2% 3 3 X 5 51 0 9 09 BF 78t % B, TLR4
BA PR VEGF 33k 10 8 J1, v AR 3E 0Og i 58 19 A B2, 48 T
TLR4 fgi# VEGF B HLH ¥ A T3 — 22 0.

p38 MAPK 2 FE M E MM A R Z —. ) &
HFAETHBS 2SS SHMAERK IGH SR THEEGF S
FiEPE . HAETT RS, p38 MAPK i #% 1 2 T )M 96 40 L o 5
FRERWE RS R 2L W0 19 p38 MAPK il % 7l 5 ' VEGF K
TL-8 45 41 H PR 114 7™ A= 5 DA TG 76 4 33F Job 90 1l 457 26 Bt 72 K 4%
WEMAME AT A B 5tk B, B W p38 MAPK 38 )5 .
PANC-1 4 s VEGF % [ £k 8 % T B, B 5 5% % HU-
VECs M4 58 T8 X 8 I8 X A B8 0 3 045 1 8 FE R
S p38 MAPK il j# vl il i 5 3 VEGF 33k , 42 #F oo 1 % A=
M. BEFE R B, TLR4 W42 3 p38 2 B 1y B MR k. ¥ % p38
MAPK 8 ¥ , 42 35 i Je 28 i A 165 T8 A RNA T4 8 AR
Sk TLR4 EPH 5 . AT 9 p38 MAPK 3 #% . £ 3 il J%d 40 fifd 114 4
U ARBETT & B, LPS A i PANC-1 410 p-p38 ) 3%
ik, TLR4-siRNA FE#I ] TLR4 235 1 [8] i ol 406 p-p38 11y
#ik i‘%‘fﬁ TLR4 H A B BN 40 i p38 MAPK & j# i) 1
Mo #E—25 w58 & 3, B 8 p38 MAPK i % al B] &2 BH Wy
LPSXT PANC-1 41 i VEGF #3507 S8 A, 3F B 3% M
LPS fE )G PANC-1 4 i 3% 57 Wi xf HUVECs 3454 i % Fi 48
JETE LA AL 1 RE T . X B 25 R R W)L BT p38 MAPK i % J2
TLR4 55 VEGF fy3R3k , DA 3 5 g 1Y 1M 48 A= A i) 8 22
B

o Mt 8 2 ™ e T N A (e R 1 I g D D L R s AL
I FIABIEITIE A2 B AT V) FF B R R, ZI:
DR R Y] TLR4 B A A 3 5 I i i 4 25 Ay 7 T HCHL Rl 5
W& p38 MAPK {5 5l i . 75 5 VEGF ik XK. (A RIE
WRE KR R Z I H N E 2 H E . TLRA () 5% ik L H
AR I A5 AR AT B R L ) — RO = LR 0 4 AL o A
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