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Abstract ; [ Objective ] To study the role and mechanism of toll-like receptor 4 (TLR4) in promot-
ing the activity of hypoxia inducible factor-1a(HIF-1a) in cervical cancer. [Methods] SiHa cells
were cultured in vitro and divided into four groups:control group,lipopolysaccharide(LPS) group,
pyrrolidine dithiocarbamate (PDTC)+LPS group and siTLR4+LPS group. Active proliferation and
cloning of the cells in each group were observed by MTT method and soft agar forming test. The
change of HIF-1a was detected with immunocytochemical staining and Western blot method. The
change of reactive oxygen species (ROS) content and NADPH oxidase content were detected by
DCFH-DA method and chemiluminescence method respectively. [Results] MTT and soft agar
forming test showed that compared with control group,the cell activity and proliferation ability
were enhanced in LPS group,PDTC+LPS group had no significant change ,whereas decreased in
siTLR4+LPS group (P<0.05);compared with LPS group,the proliferation activity and cell activity
in PDTC+LPS group and siTLR4+LPS group was decreased (P<0.05);compared with the PDTC+
LPS group,the cell activity of siTLR4+LPS group was significantly decreased (P<0.01).Immuno-
cytochemical staining and Western blot showed that compared with the control group, HIF-1a
activity in LPS group was enhanced (P<0.05);HIF-la activity in siTLR4+LPS group was de-
creased (P<0.05);compared with the LPS group,HIF-1a activity in PDTC +LPS group and in
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siTLR4+LPS group was decreased(P<0.05 and P<0.01);compared with the PDTC+LPS group, HIF-1o
activity in siTLR4+LPS group was weakened (P<0.05). NADPH oxidase and ROS detection results
showed that compared with the control group,the activity of NADPH oxidase and ROS enhanced in LPS
group(P<0.05),decreased in siTLR4+LPS group(P<0.05);and there were no significant differences be-
tween LPS group and PDTC+LPS group;compared with the PDTC+LPS group,the NADPH oxidase
and ROS activity were decreased in siTLR4+LPS group (P<0.05). [Conclusion] TLR4 may promote
the occurrence and development of cervical cancer through NF-kB signaling pathway.NADPH oxidase
may participate in the process of TLR4 to maintain the high intracelluar activity of HIF-1aw and this
process may be not related to NF-kB signal.

Subject words:toll-like receptor 4;cervical neoplasms;NF-kB;hypoxia inducible factor-lo;reactive

oxygen species

Toll ¥£3Z /& 4(toll-like receptor 4, TLR4) J& /5 £
B (lipopolysaccharide , LPS) ) KSR 3Z {4 | J& 5 IiJgd L R
i e IR TLR XA 2 — . LPS IRFRINTE &
SRR 22 IR TR (G) 20 L RE R T 1 32 0 i AH G 43
T TLR4 J2 LPS /9 T AL SUN Z 1K, G R iR
1y LPS 3£ ABLIKJ5 , TLR4/MD-2 & & ¥ ) MD-2
454 LPS J7 , 51& TLR4 MR T A 4 i sME
AN, ST WEE S5 72424602, TLR4 2058
it MyD88 114 #6114 4 1% S #% A 7 -k B (NF-kB) {5 &
IRAR T Bl 40 A i R R 5 S R B N AR B
[ AT SRR B, e SR A A Y A R R AR S S
M — D EERFE RN TF— A IE RN T la
(hypoxia inducible factor-lo, HIF-1ou) 1Y 3 BE 3 1% %5
PIAHC™, BN C R W] TLR4 KA 55 9
TR PE R VI G, H SUE P TLR4 5 5 %
5 HIF-la By RBIEAHK B, BERERI, WP
(reactive oxygen species, ROS)Xf 4E 45 4} N HIF-1ax
e 1 P R S A0 LR R A W AT R R DA DG
HARBLE] w5 A B A

AR5 38 3k SMEPE Y LPS A siTLR4 T3 TLR4
15 538 B I 45 & 8 FH NF-«B {5 5 38 4 BH W7 70 it g
Yo — M 2 FE H 2 (pyrrolidine dithiocarbamate , PDTC),
SEHRVT NF-kB 5576 TLR4 155 o i & A & g
R A JH K TLR4 2 45 7 3500 40 i HIF-1o 55 365
AL

I M5

1.1 #% #
B U A0 MOk Siha 20 KRR B BE ST (L)Y

982

THERARAWE; KA mE MEM 5F 2 E Gibeo A
Al R b2 e o DAB IAF & A b s P 2 4
e e W 3 R FR A 7] ; Western blot 37 & W H In-
vitrogen 23 F) MTT X7 &0 A B = RAEY R A
BN ] 5 2 1 a0 3 M SR D ) i 1 3
mREYRHEARA A %Erdt i a G al A
b5 H A2 8 Bl s HiPerFect 5% 4450 1 A Qiagen 2
Al BT HIF-1a B 50 REHLIAR HRP AR 10 1Y E PR
IeG W F 3 [E Abcam 723 7] s HIF-1a %2 22 52 B BT R AN
B-actin 2w EPLIR I B R LAY TRA
FRZA v ;NADPH, DK (lucigenin) \LPS 1 PDTC
I H 55 [ Sigma 2y 7] ; TLR4 siRNA Hi - i 75 35 /4=
YA R R A .
1.2/ %
12.1 @i

P B SR A R Siha M E T 5 10% N4 10
H A MEM 85353 78 5% CO, . 37°C M FiE B 2%
PFF 8RR R ORI 1 IR, Fr 20 i AR K R A O a8 A%
BUERK WG b KRS R AF 0 40 b A7 5256
122 FBHymA LR

B ST A0 R B AL A I 4 4 A8 O BR 2 (con-
trol £H) G 22 B XF MR 41 (LPS 41) TLR4 {5 5 T Wi 4l
(siTLR4+LPS 41 ) Fl NF-«B {5538 % T Wi 41 (PDTC+
LPS 41), HOGEAEK AR Siha 40 T 5255, con-
trol ZH J 1E H 15 95 14 Siha 40, N 25T AR Aa] kb BE 0
IR LPS 41 45 T 24 M B 2f 500ng/ml 19 LPS H 34,
PDTC+LPS 21 5525 7 2 e B 20mmol /L ) PDTC 1E
A Th J5 545 7 LPS Bl 3 ;siTLR4+LPS 41 TLR4
siRNA 5% s 195 40 i 55 3% M Siha 40 i @il & B2 35 5]
50% It 3F A7 % gy R gL g 1k QIAGEN 2 | 1Y

it 8 2 25 2016 4R % 22 A% 12



HiPerFect %% G4 i3, % G4 s o) J5 B im A LPS H
123 MTT %

P20 B UL 1x10* D/ALEEFD T 96 fL 3 F Ak, B
5 AL, TR EUE KI5 B A 4% 41 2
VIt T 10, R4k 85 3% 1~4d, FRANMIERE S | 354
I Bt a5 A MTT(10mg/ml) 10l , 4k 22 K5 7% 4h )5
LRI WA SR WS L DMSO 200, i %
10min ¥ 25 AFLIAZE , FEEFRX 570nm Ak 43 5310
FEAAR OD E, SEWE R 3 Ik, LAKE IR (] S gk A
B, 0D SRy AT, 22 i 4 i A= A il it 2
124 ®RImBEZZAEE

DL #5259 T4 0 MEM K% 75 00 55 14 FR
9 1% A AR 425 25 B IS B (LPS) IR A, B 4ml Y950 86 T
60mm FILPY , & & 4°C10min, B 0. 6% YK )2 B
JR s R B 5, B OR AR R IR A 0 A1 1000 4 /ml
1) B0 A R TR MR A TS, B Iml VR A IR A
AR R Z AR b, Hil& L)25E . FERFET
BEME G, AT 5%CO, i 37°CH; F= 48 4k L2 15 77
14d, WEEAN AR KRB, 315048 85 5% L ep 41 Jifg 45 7%
TE BB, LA PR IR AT DA /0N %) 440 Bt AT (B 500 4~ LA 40
JEL)VE S it B8 T AR .

1.2.5 SyEsmfait s 4 €4m HIF-1a 49 £k

SIEUG 43 2 K A AR BE Ty kIR L 9T BL PBS AU
— P A AN AR AE Ry P X B g 2 4 i Ak B 2
WG, 40H H 0.01mol/LPBS Wik 3 WK, 78 %5 i M 55
T H 4%% B W FE E 10min, £ F 0.01mol/L. PBS
Bk 3 K ,3%H,0, B 5 20min, - 10%8Y £ A i 3§
37°CF £ 30min, K5 M A Sdt A HIF-1a BT 1
(i B 1:200) ,4°Crk AL, K H I PBS Bk 3 Ik
J& A HRP #1920 =30 (7 B 1:300),37°C
THFE 1h, ALY DAB WK & 1T 2
O Ab B A T ISR 2 R
1.2.6 Western blot 34| 2m f HIF-1o 89 & i

SEUS Ay 2 S A A B VA A B . PBS kIR
YRS, FH A A 2R R A B 2 20 BV 1, BCA
DiE G, AT SDS-2R TR M Tk e 368 J riL UK B 6t B
BELE S FH 3 5% B NE Wik () TBST Jt P % i 3
Ml 1h, —#3t 4CHEF LK (—H B-action Al HIF-1a
Fi 1:1000 #Fe), WHH PBS VL3 KA, A
HRP tRic 9 FHi e —ht (R 1:300) ,37°C N H
1h, feJa X R Bt R FUE 52 m WERas R . HiW

MBS 2% 2016 4% 22 5% 12

H 0 AE N FR A 7K = B A9 8 H Y K A /B-actin
BEEM KB, SWEE 3K,
1.2.7 DCFH-DA #K4+#m) g0 i 7 ROS &%

Y ML FP T 96 FLAR , S50 43 2H e 4t M Ak 37 1
[F F, 73507 0,12.24 36 48h Kl ROS, %461 Hif
T¥] s 420 (14 20 L FH 51 Earle’s WRVE 2 WK, 3 &R i
Jg 25umol/L. DCFH-DA 541 37 CH; 324 & 30min,
30min Jii FF H & B Earle’s ¥ 7% ¥t 2 X ,FLUOstar
Optima FEEFRUKE 2 5 ,485nm 3% P K, 520nm %
Sk,
1.2.8 RFEHF Lk n £ NADPH AL &

YRR T 96 FLAR , S50 43 2H S 240 i b 31 5 v
A E, 20 50T 0.12.24 .36 ,48h £ 1 NADPH 4 fk fif}
Tk, FEAGI RS ) A5, B 4°CTYA 9 PBS R4 2
W, JFEI 400, A B AR W AE 4°C L 2500 B 0
Smin, BUPBEAEAYEATHE FE i (BCA ), #EE 96
LN IA 50l 412 H , 5] DMSO, 5pmol/L 1Y
JGEEAS ,50mny/L 1 Tiron, il A NADPH 100mmol/l
Ja B RN, Tk 2% R AR I A A T 25 A
1.3 SitZ4aeE

e K 35 FH B0 R b o 22 (as) ORI
ORI L RCR AL ¢ K56, 2 RE AR YR Y L3R
KRB E T 2001, P<0.05 25 HA B &=
S, B B R ) SPSS 13.0 Sk A ge i Ak #E

2 & R

2.1 @ERERRENE

25 MTT ¥ I 5 20 M A KPR 25 125 il 4 i 2B
M2k, 45 8 W 7R (Table 1, Figure 1), K AS [6] - i 5
it/ FH B U0 Siha 4015, LPS 41 40 g 1% 1 i
i PDTC+LPS 2H .control ZH .siTLR4+LPS ZH 40 it 1%
PEAR IS5 . 5 control 4140 b, LPS 41 20 Jitd 7if 14 4
3% (P=0.001), LPS+PDTC £ JCH] & 48 1k , siTLR4+LPS
ZH F& A% (P=0.000) ; 5 LPS ZH4H It , PDTC+LPS #H il
siTLR4+LPS 21 2 Jf 3 P 498 55 (P=0.021 ; P=0.000) ;
5 PDTC+LPS £H A I , siTLR4+LPS £H 48 fifg 75 1 . 3%
U 55 (P=0.000) , S5 56 45 2H % #5588 41 M A 30 41 6
SRR PE BT 0L LPS e S A0 i A AR K
B0 TLR4 {55 T 410 il g 5098 40 f ) A=, 4 il
NF-kB 15 5% 4 Mg A= K A Pl /6 A, (A4 R 4n

983



Journal of Chinese Oncology,2016,Vol.22,No.12

Table 1 The analysis results of cell growth status in each

group(x=s)
Groups 1d 2d 3d 4d
Control 0.53+0.06 0.68+0.08 0.89+0.12 1.14+0.08
LPS 0.55+0.07 0.84+0.10 1.19+0.09 1.50+0.12

PDTC+LPS 0.53+0.06 0.73+0.10 1.05+0.15 1.27+0.12
siTLR4+LPS  0.51+0.06 0.50+0.05 0.47+0.06 0.45+0.05

P<0.01.

1.80T1
160 F Groups .
~#= Control
¢ 140 -=LpS
sk~ PDTC+LPS #
a siTLR4+LPS
100}
0.80
0.60 |
T * A&
0.40 |
0.20 }
0.00 1 1 L ]
1 2 3 4
Time(d)

Note:*:compared with control group,P <0.01;#:compared with
LPS group,P<005, A : P<0.01 ;& :compared with PDTC+LPS group,

Figure 1 The growth of Siha cells in each group

by MTT method
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Note : * : compared with control group, P<0.01;#:compared with LPS group,P<0.05, A : P<0.01; & : compared with PDTC+LPS group, P<0.01.

Figure 2 Colony forming test
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HIF-1o expression

LPS group, P<0.05.

A : Immunocytochemistry staining (x 100);B: Western blot analysis.
Note : * ; compared with control group, P<0.05,%* . P<0.01, ;#:compared with LPS group, P<0.05,##:P<0.01 ;& :compared with PDTC+

Figure 3 HIF-1a expression in Siha cells
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TLR4 {5 7 fig % £ = NADPH Table 2 NADPH oxidase activity in Siha cells(xs)

EALHIE HE A0 TLR4 {55 Groups Oh 12h 24h 36h 48h
He3M %) NADPH % fL /1514, Control 1.00£0.09  1.00£0.08  1.00:0.06  1.00£0.09  1.000.07
B0 TLRA (252 F i b STLRALPS 0.99:0.06  0.75:0.05 0.7320.10  0.7120.08  0.73:0.09
i .. PDTC+LPS' 1.01£0.07  1.17¢0.05  1.34:0.04  138+0.07  1.41%0.06
NF-«B 13 /X5 NADPH S p. 0.95:0.10  1.2240.08 1.38+0.06  1.34:0.06  1.410.03

Tl 35 P JC W A
2.5 ROS EMHHRMER

Note :a:compared with control group, P;»=0.002, P»4,=0.003, P,=0.002, P.;,=0.001 ;b :compared with LPS
group , P12,=0.000, P5;,=0.000, Ps3,=0.000, P4;,=0.000; ¢ : compared with PDTC+LPS group, Pi»=0.000, P>y,=

0.000, P35,=0.000, P,=0.000 ;d : compared with control group, P»=0.001, P,=0.000, P.4=0.000;

454 ROS F AR fk
FLAR S I [ AR A 128 2 B

e:compared with control group, P3=0.028, P»4,=0.000, Ps;,=0.001, P,g=0.000.

Table 3 Fluorescence intensity of ROS in Siha cells(x+s)

(Table 3)., B i i B 22 K , 5

Groups 12h 24h 36h 48h
control Z1 Al b ,LPS 4 M conpol 1.00£0.14  1.00£0.13  1.00£0.14  1.0020.11  1.00£0.15
PDTC+LPS 4 ROS FiAHiaR  siTLR4+LPS*>* 1.00£0.11  0.63+0.10  0.57+0.08  0.52+0.08  0.47+0.09
(P <0.05) siTLR4 +LPS #  PDTC+LPS' 1.02£0.13  1.25:0.10  1.28+0.09  1.39+0.15  1.38+0.16

LPS 1.02£0.10  1.40:0.13  1.460.13  1.57x0.15  1.55+0.16

ROS i PEFE MR (P<0.01); 5

Note :a:compared with control group, P,=0.004, P»;,=0.002, P:;,=0.002, P,;,=0.002 ;b : compared with LPS
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PDTC+LPS HTE B 27, 5
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ROS & 2 [#A% (P<0.01), 4875 #li# TLR4 {55 5 B
8 1B 20U 20 M P T R AR R A, ] TLR4 {5 %
AEIMHI ROS M=k, {H NF-kB 15 5 X ROS 7= E
TCH BAEH,

3 3 i

HIF- 1o J2& 4l 35 0% Ve e A Jre i) G gt A 5
Eam3 7Tz, Hm Rk 58 8um) 7 em vl
IS A X F HIF-1o &5 28 W ALE B 50 A
., CAMR R HIF-1a B0 B 5 2R =
FE1 (prolyl hydroxylase enzymes, PHDs) i 14 41 i &
WEAICHE, AR AT LU 6] PHDs 3P, A
HIF-la B9 ¥4k, S04 HIF-1o BB AR AR, (LY
HIF-1B 456 HIF-1, 456 2 AN [R5 A ) 48 5 - ol
SR v ol o = ) I N O (K= T ) o S el
Mo 1 ARRREE N AR A, ISR LN 2 5 R 1Y)
AR, fo ik g A A T IR A M i G T AT AR
W] NADPH % fb 1 A5 52 1 B2, 402 9 ROS
IV E T i, R 2 4 5 g 4 e 8 RS TR HIF-
Lo ARG PEIRAS X AT REE MR IR YT IR 2 & i) £ 2
RIZR O, DAL 9 S8 200 L PN HITF- T 55 395 P B AL
V6T LA R 11 B e g H AT S SR,
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group , P12,=0.000, P,=0.000, Ps3,=0.000, Ps5,=0.000; ¢ : compared with PDTC+LPS group, P12,=0.000, Py,=
0.000, P55, =0.000, Psg, =0.000 ;d : compared with control group, Py, =0.030, P>y, =0.016, Py, =0.005, Py, =
0.012;e:compared with control group, Pi»=0.003, P»4=0.001, P;4,=0.001, Pi,=0.002.
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