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EMEFIPR _EHER - Q-ZE 2 E)ES(DEHP) X 45 FE
M T B RR Z AT 2 220

F o T & THR KIE ¥R ' OF TRAEY R
(TLIRBERIA R A6 T B BB FU 2, X 400016; TR BERHR /L Ar 2Bz, TLIK 400016)

BE A TIHRITARR = VB —(2- T & T 2B (DEHP)* T A 2% £.9] 3% 7~ & 40 JEHTR-8/Svneo
12 % Fa it 5 09 e BRALE), 23 KA MTTik AR X 28 i KA 2 DEHP 69 4F A SR E, Transwell s F 48
M DEHPx} 4w A2 % A= if 4% 48 /) 49 %5 7%, Real-time PCRA=Western blot#in| 12 42 5 it #48 & B F &
R A, FFRLERE R 100 pmol/LA VA LR E ¢9DEHPT /L # HTR-8/Svneotm iz 22 . £ 4 &
MMP-2. MMP-949 % ik, 5 £ Hp38. INK#)A%EL 4L, fmDEHP#)4E % p385 INK & 49 4] #] 35 4.
B HAEBADEHP T i@ i$p38. JINKAZ 5 i 34 £ AMMP-2. MMP-9¢4 & ik, i m 42 #t HTR-8/Svneos

oAz & At 45
KHEiA

SRR Z H R —(2- £ HE ) BE(DEHP)FE by 3 98
F A A N, AEAETE R R R, Hites
J A9 AR S5 A 7 A 2R Y 2 —. DEHP— H.
BOREIIAEE T, AT B A L LT AAE, AT
Tk B RN, oF NARF= 2 s i SLE S R
WEVE, TN it R A O
PPARY(i 53l %, 39 AT 40 i (12 22 R RS 1,
SO ECY, T AR B A 1 T 3 SR AL R,
MMP-2{85 1 K AE 77 A B 0 M A 5t B 7 ] %
RAEGRZR, B =R O% ., Lk Tz Ak
sl RO i, DRTT L 55 1 2 2 T DEHP) JLR 5 =,
[K W DEHP XS M 1 42 5 22 45 1408 5 0 ok 24 43R 55
P2 VR A R H AT\ A DEHP | Pk 4T 4k 2%
D11 5 R AT e T 3 5 e P o AR, 5 SN S A2
Bl HESRDhREREAT . XFTHEER E R, BIRIRREA 2K
TG B30I S S iR, JEM LR AT 48 . R IA 1) I
N U R T IR DB R 3R, % Bt b i 28 R B A
Fr I A0 M PR B A2 2R A T IR BRI, A
SCLAIE H 9E B AN TR JE AN HTR-8/Svneo A #5784, 5%
IWDEHPX] %% 77 2 41 W 42 28 T B fig g 16 52 0 % oy
T, S TR AT R B B R A S I A

DEHP; 5 E/MN TR 24010, 1248, iT#

1 MRIERZE
1.1 EZFRF

RPMI 1640577543 [E HyClone, SH30809), fia2f:
I3 O DY =235 A2 4 T FE AT BR A ], 090214), FITC-
Annexin V/PIXUG & & (pd 5t EL A E MR R B
PR 23w, KGA106), JiE £ [ (35 [E Gibeo), Transwell /s
%5 (3 [H Costar, 3422), TrizolZfif (5 A=) TRECKIE)
AR 2 ], DO108BL)FIY A G (5 AE ) TRECKIE)
1 PR 22 @], DRR047A), DEHP (£ [ Sigma, D201154).
DMSO (£ [ESigma, D8418), p3841J1 1 #1ISB203580 (24
RAEBABIFUT, S1863), ERKAIH77IPDIS (Invitrogen,
PHZ1164), c-INK#I#]7ISP600125, 4 $t A\ B-actin &
e B T AA(SE [E Cell Signaling Technology, #4970),
L AMMP-2 (7 i{Bioworld, BS1236)fIMMP-9 1 3¢
B FiAA(F 5Bioworld, BS1241), i #i At-ERK .5 [
PUAR(ZE [E Santa Cruz), Pt Ap-ERK (3£ [EMillipore,
#DAMI1703493), tp38. p-p38EL i FEHIIA(SE EMillipore),

WA H: 2011-06-12 $E52 H101: 2011-08-29

PRI FURIT RIE & AR B H (No.0905)Fl B 117 # Z2
(No.KJ100304) %% 137 [

*EIRMEH . Tel: 023-68485926, E-mail: hejunlin_11@yahoo.com.cn
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BT A p-INK 5 0 [ HUAR G = R AE W R B SET,
AJ516). U A AL AL S AE DB ARAT BR 2
Al o AR B = i 4l
1.2 fHAEtEFF FAIDEHPAL 2

NGBS F7 2 41 fIHTR-8/Svneo (N5 K %
162 K2 Graham Z5 5% B ) LA 15 10% 36 ) 2 10375
100 U/mL# 7 % . 100 mg/L5 %5 % [IRPMI 1640k
TR, 4637 °C. 5% CO54F FEEFE, H0.125% 1 5
M Ak, 2~3 RAB AR — IR, OO Hi AR A 48 i s 56
S0 A 45 T AN [ BEDEHP AR #1124 h, DEHP LUK T
0.05%{IDMSO g # 771, X} [ 21 45 -1-0.05% 1) DMSO
AEFE24 ho
1.3 MTT;4&N4RAEE

KOO B A K 40 M, 34 B A 7.5% 10/ 4L, BEAL
200 pLEF IR T-96 LI IR, K59724 his, AbE
41 25 B AN [ B IRDEHP (25, 50, 100, 500, 1 000
umol/L)K5 FR 5, X B4 43 b 2% [R5 3R 3L R 450.05%
DMSOM IR 54, 1EfI24 he W LRR IR, &AL
H1100 pLEMTT (1 mg/mL)F) 3R 5E, 4k4:85933 h,
W35 W, RFFLIA150 uL DMSO, 4 3% 10 min,
FH B AR AL AE492 nmi K W& OB E (D). SEEK &
K3 4% S S A MLTS o, 40 A7 35 R (%)=(3K
B4 V- 35 DAE 6 R A1 P34 DAE) < 100%
1.4 FECZH B AR 4G 248 AR

F110.05% DMSOEL A [7] ¥ [ [FJDEHP (25, 100,
400 pmol/L)4k FFHTR-8/Svneo4l Jii24 h, W £ 41 fitl,
IS pLAR e AT S fint SR 5% 0t 2= (FITC) I 1K 2 1
V (annexin V). 2 uL PI, 37 °CHEGiE G 15 min, JOA
400 pLZ% pi i, FH i = 4i i {X (FACSVantage SE, 3¢
FEIBD 2wl )l 5 4 00 T4 100
1.5 Transwell/NE N R ZEFIT B EE S

RN LR AR T, AL 4
IX10°A, IEA% S50 /N & A4l SE R, LR i i
5x10°1. /N H 4565 mm, L1528 um, &b PR ZH AE AL
FEAIA600 uL710% FBS A [F]34 & [y DEHP (25,
100, 400 pwmol/L)EAH M 411 71(SB203580, 10 pmol/L;
PD980590, 25 umol/L; SP600125, 20 umol/L)[1) %7
B A4 F %N £10% FBS £20.05% DMSOf) 5%
IR, B IYINANT00 pLJC If i 40 i B, K5 7724 he
IO /N, MR 2 1 2 41, K /N = N 4%
% SR I P ] 5 15 min, FIPBSPRER3IX, B IRAKSE T
¢ 430 min, PBSYE #4155t 4. Nikon TE 2000-U 2.

TR AE10075 858 1, 53 LR ALIZL H 44 5 8 AT 1R
FH, HEAT 40 M5, gert 4R
1.6 Real-time PCR#G MR ZEFIT B X EE RIX

Yl 5 FE R AT, 341 X R 4H(0.05% DMSO) &
AN EEDEHP (25, 100, 400 pmol/L)4H, 4b¥24 h,
4 Trizol ik 71) &% Ui BH 45 4l 2 40 il ARNA; TaKaRa
TRF B HE 3 5 BicDNA, v A4 42 37 °C 15 min,
85 °C 5 s; %8 EPCRY MMP-2, MMP-93E K 7~
Y, [N AK Z&: SYBR green mix 5 uL, b FiF54)%
0.3 uL, cDNA 1 uL, RNase-free H,O 3.4 L. Jx V. 5544
95 °C 3 min; 95 °C 10's, 60 °C 30 s, {407, 65~95 °C
()4 At T K s AR i 25 51400 MMP-2, 13 5°-
CGA ATC CAT GAT GGA GAG GC-3°, Fijf: 5°-TCC
GTC CTT ACC GTC AAA GG-3°, F=4)87 bp; MMP-9,
k3 5°-TCT TCC CCT TCA CTT TCC TG-3’, R
5’-CCC ACT TCT TGT CGC TGT C-3’, 4114 bp;
B-actin, - ¥f: 5°-CCG TCT TCC CCT CCA TCG-3",
il 5°-GTC CCA GTT GGT GAC GAT GC-3’, 7~
Y1155 bp.
1.7 Western blotie IR ZE T X ER KX

Y M x5 7. DEHPECHIH AL # 7 v R R . I

LA, IN160 pLELAE (27 10% Tyrd 5. 10%
Thr/Serdli|7]. 10% PMSF), ¥K_FZ4£#30 min, 12 000 g
50015 min, Y4 FiE. BCAJT ¥ & & 1 W,
VBB (IR 8, s> ER 1 B REGE ph TR A, W
/K 28 PE10 min. % 8% (MMP-2 5 MMP-9) 5 12%
(p38. ERK. JNK. B-actin)ZR [Aj 4 B Ji& st g v vk 23
B )5, ¥ E15)0.45 um PVDFE |, 5% 5 4 = U6
SAFIR G E AL b, BGPTSR 5% BSAE AL h,
i H — P4 °Cil . — Pk R L7 h MMP-241 44
5%k £ 1 #=1:800, MMP-94H044: 5% WK 5§ P
=1:800, p-ERKHi & 5%BSAZH} 4] 7=1:100, p-p384i
A 5%NSASS I =1:100, t-p38HLAA: 5% WK )
=1:100, B-actinfyi/4: 5% Wk F} A1#=1:1 000, p-INK
Ak 5%BSAJ Hi=1:750, t-ERKHL1K: 5%k 3
MI=1:5 000, PBSIEVE3R, BEXS min, T =i H
“Hu(1:3 000) 1 h, PBSEESE3IK, XS5 min, ECLK
1.8 FitFESHh

s H P 5 br e 22 3R, WA TR ELBCK ] ¢
RL86 53 B, LAP<0.0524 {235 72 7, P<0.01 AR W 3% 7%
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2 FR Ji AR ZB AT B S5 5% ), SR M T R 2 4l
2.1 DEHPIJHTR-8/SvneoZfiffliE WFUATHISM MU AAS WIDEHPX 40 & J3 A8 v )5 mi . 4538 &
H T IR BEA IS FIDEHPIK & M B 1540 B YR A8 % 7~ 5t A A B, DEHPAE500 pmol/LAT1 000 pmol/L

A: MTTHLIIDEHPAL BEHTR-8/Svneo J& 40 LI J1; B: i X 40 A MDEHP AL T HTR-8/Svneo J 41 Ja (1134 T-(a: control; b: 0.05 % DMSO; c: 25
pumol/L DEHP; d: 100 pmol/L DEHP; e: 400 umol/L DEHP; f: quantity analysis of apoptosis ratio). **P<0.01, 5jcontrol4] L5
A: effect of DEHP on HTR-8/Svneo cells growth; B: effect of DEHP on HTR-8/Svneo cells apoptosis (a: control; b: 0.05% DMSO; c: 25 pmol/L
DEHP; d: 100 umol/L DEHP; e: 400 umol/L DEHP; f: quantity analysis of apoptosis ratio). **P<0.01, compared with control group.

Ell MTT# I DEHPXTHTR-8/SvneoZf i1 1<% 1 FE T A9 820

Fig.1 Effect of DEHP on HTR-8 /Svneo cells growth and apoptosis
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TR I A & 25 I RIHTR-8/Svneo ) 41 3% 77 (1A
7£25~400 pmol/Lif BV [l 1, DEHPXfHTR-8/Svneo
S PR TR DL B 2 5 3 AE (BB, DRI, FRAT]
1 FEDEHPY) =M JE(25, 100, 400 pmol/LYREAT J&5
SSRGS A,
AN i SR BT S
2.2 DEHPXJHTR-8/SvneoZff] ff1 {2 2 #0iT 7% 8¢
apA

Transwell/NZ 4 fl (R B RTERE )T 453
22 W]: DEHP££100 pumol/L 5400 pmol/Lik J& i n] i}
F R HEHTR-8/Svneo 4l i (4= 22 FIT 2, I SR EEAK
Wi OC R (K2). $2/~DEHPIAR | 9B AL SR 2= 40 i
HTR-8/Svneol {12 22 R A, HE i n] GE5 M A Jif
IR, THIEF UK.

2.3 DEHPXJHTR-8/Svneoffl ff1 {5 & #03iT #2#8 <
FFRIEH R

il Real time-PCR & Western blot /7 v, 73 7l A
mRNAFIE K7 FASIDEHP 15 5% W 47 28 FiT
B AHRHER Rk . 45 R B BT H4IAHLE, 100
umol/L 400 pmol/L DEHP#J ] 2% [-ifiMMP-2, MMP-9
[R5, TGH R FDEHP (25 pmol/L)%MMP-2, MMP-9
FIKTC e (E13).
2.4 DEHPXIHTR-8/Svneo4H ffi H MAPK/Z 2 i@
AR ERRIEAEMN

iffi it Western blotfs MIDEHP %} MAPK/5 5 il %
(RS54, & IR100 pmol/L 5400 umol/L DEHP W] {ig ik
p3BFINK 1) i 4, (H T ERK ¥ IR A4 G W Sl 5% i)
(F4). I HEMP3SFIINKSS Sl i 2 5 712

A: DEHP{{¢ #tHTR-8/Svneoll /it 1% Z8(a: 0.05% DMSO; b: 25 umol/L DEHP; c: 100 pmol/L DEHP; d: 400 pmol/L DEHP); B: DEHP{{¢ #tHTR-8/
SvneoZ 1= ZE 11 72 /0 M 45 L5 C: DEHPE EHTR-8/Svneo 4l JiidiT#% (a: 0.05% DMSO; b: 25 umol/L DEHP; ¢: 100 umol/L DEHP; d: 400 umol/L
DEHP); D: DEHP{{ Jf HTR-8/Svneo4li LT 1) & f /3 4 . **P<0.01, 50.05% DMSOLL#% .

A: cell invasion assay (a: 0.05% DMSO; b: 25 pmol/L DEHP; ¢: 100 umol/L DEHP; d: 400 pmol/L DEHP); B: quantity analysis of cell invasion after
exposed to DEHP; C: cell migration assay (a: 0.05 % DMSO; b: 25 umol/L DEHP; ¢: 100 umol/L DEHP; d: 400 pmol/L DEHP); D: quantity analysis
of cell migration after exposed to DEHP. **P<0.01, compared with 0.05% DMSO.

E2 DEHPXfHTR-8/SvneoZHf{RZEF1iE AL NE(100%)
Fig.2 Effect of DEHP on HTR-8/Svneo cells invasion and migration (100x)
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A: DEHP i MMP-2FIMMP-9FEN %2155 B: DEHP_E i MMP-2FMMP-9%E K F5K 1) 5T i 43 45 5L C: DEHP_EIMMP-2FIMMP-9 5 [ (#1521
D: DEHP I ifiMMP-2 FIMMP-9 2% [ 1k 1) 52 T4 AT 45 . *P<0.05, **P<0.01, 50.05% DMSOLL#
A: effect of DEHP on MMP-2 and MMP-9 mRNA expression; B: quantity analysis of MMP-2 and MMP-9 mRNA expression; C: ef-
fect of DEHP on MMP-2 and MMP-9 protein expression; D: quantity analysis of MMP-2 and MMP-9 protein expression. *P<0.05,
**P<0.01, compared with 0.05% DMSO.

El3 DEHP_LiFHTR-8/SvneoffiffifR % 5 I HAXERMERRIRIA

Fig.3 DEHP upregulates invasion and migration related genes and proteins

A: p38; B: ERK; C: JNK, *P<0.05, **P<0.01, 50.05% DMSOLL%:
A: p38; B: ERK; C: JNK. *P<0.05, **P<0.01, compared with 0.05% DMSO.
E4 DEHPFJHTR-8/SvneoZflfiMAPKIE S8 #4H X & B #EL L 89520
Fig.4 Effect of DEHP on the phosphorylation of p38, ERK and JNK

E ISR ERCE ISP MAPKA S 51 b P41 i, 28 Transwell /s =5 45 1]
2.5 MAPKHEXHIFIFIXTHTR-8/Svneo BRI ZZHE UL, p38. INKHIIH 77 25 wf 4 HIDEHPX 41 g {2 22
LA (K352 0, 1T ERKA G5 IC W AR FH(E15) . 5246 R W]

it G 06E DEHPXf HTR-8/Svneo4ll fif2 282~ DEHP W] LUE LA Tp38. INKGH % 5% M 41 i 1112
RE 77 1) 56 W) 2 308 T AR o 45 530 B R I 42 1K, SR H EHe.
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A:0.05% DMSO; B: 400 pmol/L DEHP; C: 400 umol/L DEHP+SB203580; D: 400 umol/L DEHP+PD98059; E: 400 umol/L DEHP + SP600125; F: &
BoOMgE . *P<0.05, *#P<0.01, 550.05% DMSOLLAS.
A: 0.05% DMSO; B: 400 umol/L DEHP; C: 400 pmol/L DEHP+SB203580; D: 400 umol/L DEHP+PD98059; E: 400 pmol/L DEHP+SP600125; F:
quantity analysis of cell invasion. *P<0.05, **P<0.01, compared with 0.05% DMSO.
E5 DEHPRMAPKAHE X5 FHHFIRTHTR-8/Svneo R A2 HIZ 1 (100)
Fig.5 Effect of DEHP and MAPK inhibitors on HTR-8/Svneo cells invasion (100%)

A: MMP-2 X MMP-9[) 8 (1 3k, B: B0 45 . **P<0.01, 15 400 pmol/L DEHPLHL#% .
A: effect of DEHP and MAPK inhibitors on MMP-2 and MMP-9 protein; B: quantity analysis of protein expression. **P<0.01, compared with 400
pmol/L DEHP.

El6 DEHPREMAPK#HE 5 F#]% 3 HTR-8/SvneoZll fEMMP-2 & MM P-9Z5 5 334 B9 S i
Fig.6 Effect of DEHP and MAPK inhibitors on MMP-2 and MMP-9 proteins expression of HTR-8/Svneo
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2.6 MAPKA#E % #[1#] 5 3t HTR-8/Svneofi ff1 % &
FEBERXERRIEHIF N

it UFMAPKA il % 5 MMP-2, MMP-9
FAKII K FR « FIMAPKAH I Il 77 4 21410 i J5 48 West-
ern blotf il & Tip38. INKHI ] 1) v] i 2% 471 | DEHP
XTMMP-2HIMMP-9 £ [ 21K [F 52 0, T ERKAHIFIAE
HAIZ(6). 4543 B, DEHP A i idp38. INKil
B S MMMP-2FIMMP-925 [ 308, My A4~
Uitig.

3 it

DEHPAE 4 M EL IR 04, XIHUAR & 35
JEESE, HArC ARG, FA MBS 40 H 2
PR NATT AR R R D7 1 H R %, DEHP®) AR 5 5
P, R ) 2 T E P A B ) 5 e Ak 52 B AT 6
e VATHI# W X WIDEHP S H & L. +5
PR SEAE . HEOE R RN W o R
RO T IR IR FE N R SE M i 50 R WARTE o DRB MG F7
0 Ji T 5 A B PR A AR 2 A IRV e D RN ) T 2
IR, X PR 28 AR IR i B, S 1R 28 T
T BUAE YA OC 105 57 A B, R B R v 5]k
5 )LE W E 2 MR, 1% 57 40 M e R ek AR 28
A 3 AR Tl 25 i Bk B e SR AN R AR AR &5 )R 1Y
R BRI, AR SCEPBRAE U R ot IR R A A
B MR B g 77 2 41 iU HTR-8/SvneoF 4 iff 5T
W%, RIS V5 YL DEHP ] Hofs 2 T/ g 1 (1)
SEM KT REMIVE I MLET . FRATTR M T TR A 41
WA € T DEHPH L ) /E G [, Il id Transwell
/NE AR BRI S 56 A IVDEHP n B 5k 14 5 HTR -8/
Svneo i il (12 Ze T fie 7). i SCERHGEDEHP
AT A3 R £ O N o 5 41 R SK-N-SHIBZ 28, Jk
AT e AE D DEHP ] i ok 240 AR % 7% )2 40 I (4= 28 %
IEA% BE kI s e I I IE AN

MR ERTE LR 2R, HF 2R
Z: 5, o L 54 )& 5 [ B (matrix metallopro-
teinases, MMPs) 5K 1 ) LT GE B i 40 i 40 5% 5 vh 1) 4%
FhER 1Y, MR A0 AR 28 1 A 2R 2 B b, 7E IR
LT TN A N ok A v e A OB L, AR
SEIX e R R BB KRR . H AT R 2 1
FMMP-2HIMMP-9., i1 ik BFIDEHP 1] [ —
BE(E2) 1)k 7KL i B2 1A FRAR nl {E gk MMP-2
(R IAU DEHP ) F i oK Bl 52 R (8] 5T 40 i S LIF )

FEak) LIF ] fig 3 B 2238 57 )2 41 o s MMP-9 1) 3%
KU DEHP I A 30 B P /N B S R 4i i - MMP-2
AL, B2 28, K1 R AEREGS, FRA] e g
Real-time PCRAI 4 [ %92 E[1 5IF 512 T DEHP A 14 i,
HTR-8/Svneo4l| g - MMP-2FMMP-9%: H| J £ 11 7K
SPIIRRIA, X5 SCERIRE I 25 R B — 3. MMP-2
FIMMP-92 1A 152 2 4% {7 5 10 % 1) 2 1), A STATYS
51 EEM MAPKSE 5 5 Wntf5 5 30 U4
ASL G IE SEDEHP 0] 3@ o i MAPKAE 538 % 1 1)
P38 S INKIH %, 1M IFERKIH i, {2 HEMMPsFKIA, M
M 5 HTR-8/Svneodll Mg 142 28 M AT FERE J1 . 4R,
DEHPXfHTR-8/Svneo4t Jitd 1) 1 H AL il 7] fig & 2
A T I R A AT HAE Y, TR k0% 57 2 A0 M )
228, XA TIRATS— BT

2k b, ABFFEAESE 7100 pmol/L & LA ¥k B 1)
DEHP [ il ;I MAPKAE 5 18 % I i MMP-2, MMP-9
(R 3¢k, B L BEHTR-8/Svneodl il 112 28 AT #,
TG EANIE TR E A S FEAR N5 IR, AT Al
ISR I RN TERE, AT RE S 1R 5™ A R
BEYRES Ja R A A v i 2 i Bk B e A . 3K N
DEHP (P fEPE AR JE FE RS T S — S0 ukois, o 5
U EE X DEHP (A I HLER BEAT B 47 B 17 AH 1 1) B

WIHF
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The Effect of Plasticizer DEHP on Invasion and Migration of Human
Extravillous Trophoblast Cells

Li Rui', Yu Chao? Ding Yubin', Chen Xuemei', Liu Xueqing', Huang Pei', Wang Yingxiong'?, He Junlin'*
('Laboratory of Reproductive Biology, School of Public Health, Chongqing Medical University, Chongqing 400016, China;
Institute of Life Science, Chongqing Medical University, Chongqing 400016, China)

Abstract

on invasion and migration of human extravillous trophoblast HTR-8/Svneo cells. We used MTT assay and flow

This article aims to investigate the effect and mechanism of di-(2-ethylhcxyl) phthalate (DEHP)

cytometry to determine the optimum concentration of DEHP treating to HTR-8/Svneo cells. Cell invasion and mi-
gration were measured by Transwell chambers. The transcription level of mRNA and expression level of protein
which related to cell invasion and migration were detected by Real-time PCR and Western blot. The results showed
that DEHP enhanced HTR-8/Svneo cells invasion and migration as well as up-regulated expression level of MMP-2
and MMP-9. We also determined that DEHP increased the phosphorylated of p38 and JNK protein. In addition, p38
and JNK inhibitors treated with HTR-8/Svneo cells resulted in decreased cell invasion which can be increased by
DEHP. In conclusion, our findings suggested that DEHP can enhance the invasion and migration of HTR-8/Svneo
cells, which is, at least, partly regulated by phosphorylated p38 and JNK activation and relevant with MMP-2 and
MMP-9 expression.
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