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[ E] 8 @ AR ARG A1 35 5 hepatic stellate cell conditioned medium, HSC-CM )%} AJF# PLC/PRF/5 4l it
ZHVER R AT REMIPLE] . 7 oF  RIJCINLTY RPMI 1640 3532 T R ARAAMS LX -2, i HAE B R MRS R G4k, i 2 HL A5 1k s
F _LIEE R HSC-CM. PLC/PRE/5 4HiJf7E HSC-CM 544 N 1557 24 h J5, 4AAALBE 12 h 3% 24 h, R A =040 AR & PLC/
PRF/S 4 AGTE TR 0L, MTT 34630 PLC/PRE/S 41 M4 A9 34 51 , real-time PCR A5 PLC/PRE/S 41 b iz ] J5i 5% fk( epithelial
mesenchymal transition, EMT )AH 5 3 IR %) 3¢ 3k 7K 26 R A4 12 F1 24 b P EE] S PLC/PRE/S 41 JE G 08 T %k
(22.34 +1.12 )% FI( 26.78 +1.56 )% ; HSC-CM + FAAZH AN P T3 R ( 17.22 +£1.42 )% FI( 21.52 1. 76 )% , UEA2H 41 fifg
AT 25 T HSC-CM + EAZH( P <0.05 ). [RIAEK W A-Bsf [A] 5, IFEAIZE F1 HSC-CM + W4A2H PLC/PRE/S 200 Hi i) 184 5 1 1
433 A( 68.65 +2.56 )% FI( 79.47 +1.43 )% ,(46.54 +3.65 )% FI( 62.77 £2.89 )% ,HSC-CM + 4120 20 ff 384 58 6 Pk 34 8 T
JAAZHC P <0.05 )o Real-time PCR %55 87 , 5 4120 AH LE ¢, HSC-CM + 41141 PLC/PRF/5 4 b - 2 bric WS # | A
( E-cadherin )i ZIE T FE( P <0.05 ), i8] G40 f AR i 2 # 2 35 B = ( N-cadherin ) I JE 2 FI( vimentin ) A K EMT #H 56 5% 5% A
T Snail Fl ZEBI Y535 B3 (P <0.01), £ : HSC-CM AJ il di%5 PLC/PRE/S 4l % 2k EMT, A58 PLC/PRE/S
A1 AR AR BVE o

[ KR ] ARG 5558 i ; PLC/PRE/S AHA s ALY 4RHT 5 bR Ml B4k
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Effect of hepatic stellate cell condition medium on chemo-resistance of
hepatocellular carcinoma PLC/PRF/S cells and its mechanism

Yu Guofeng''?, Jing Yingying’, Kou Xingrui', Li Rong’, Wu Mengchao’, Wei Lixin**( 1. Gradute school of Soochow
University, Suzhou 215006, Jiangsu, China; 2. Tumor Immunology and Gene Therapy Research Center, Eastern Hepato-
biliary Surgery Hospital, Shanghai 200438, China )

[ Abstract ] Objective: To explore the effect of the hepatic stellate cell condition medium ( HSC-CM ) on chemo-
resistance of human hepatocellular carcinoma PLC/PRF/5 cells and its possible mechanism. Methods: Hepatic stellate
cell line LX-2 was incubated and activated in serum-free RPMI 1640 medium, and then this condition medium was collect-
ed, named HSC-CM. PLC/PREF/5 cells were incubated in HSC-CM for 24 h. After the treatment of cisplatin for 12 or
24 h, the apoptosis of PLC/PRF/5 cells was identified by flow cytometry, the cell proliferation of PLC/PRF/5 cells was
detected by MTT assay, and the expression of epithelial mesenchymal transition ( EMT ) associated genes in PLC/PRF/5
cells was detected by real-time PCR. Results: The apoptosis rates of PLC/PRF/5 cells in the cisplatin group were
(22.34+1.12)% and ( 26.78 = 1.56 )% ; those in the HSC-CM + cisplatin group were ( 17.22 = 1. 42 )% and
(21.52+1.76 )% at 12 and 24 h time points, which showed that the apoptosis rates of the cisplatin group were higher
than of the HSC-CM + cisplatin group ( P <0.05 ). The proliferation of PLC/PRF/5 cells in the cisplatin group and HSC-
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CM + cisplatin group at these two time points were (68.65+2.56)% and (79.47 +1.43 )%, (46.54 +3.65 )% and
(62.77 +2.89 ) % respectively, showing a stronger proliferation activity of PLC/PRF/5 cells from the HSC-CM + cispla-

tin group. Real-time PCR results indicated that compared with the cisplatin group, the expression of epithelial marker E-
cadherin in PLC/PRF/5 cells from the HSC-CM + cisplatin group was decreased ( P <0.05 ), and the mesenchymal mark-

ers ( N-cadherin, vimentin ) and EMT-associated transcription factor ( Snail, ZEBI ) expressions were significantly up-

regulated ( P <0.01 ). Conclusion: HSC-CM may promote the rchemo-resistance of PLC/PRF/5 cells through inducing

EMT of PLC/PRF/5 cells.

[ Key words ] hepatic stellate cell condition medium; hepatocellular carcinoma; PLC/PRE/5 cell; chemo-resistance;

epithelial mesenchymal transition

T A I 98 A 4 3RV 22 X0 s 8N I |
T B AR TS e 2 — . TR AT
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VA I 2H 2R e — o e 2 0 [ Jo 4 L, 3% TR 0 T 2
ARG PETE S8 10 A A28 R B 2 Jy Tl A 4%
BRI RS S SR AR . A
S0 PTG I35 Y 5 % 6 1% 5 A0 AT R AR AN, 4R
5 HF BL R 40 1 4% 4 8% 7 3 hepatic stellate cell cul-
tured medium, HSC-CM ), 4% J5 7 HSC-CM &4 T 55
Fe IR AR PLC/PRF/S 4HML, I LAALYT 25 9 i
BAEATAb R WLER PLC/PRE/S 4 A JA TRk 5 1
A4k, UL K b B 8] 5 %% 4k ( epithelial mesenchymal
transition, EMT A SCHE R 9 Rk 10 . LB 520 20
I HSC-CM 5 EMT MUFHET 25 Z (8] 156 & , A
30 iR i 245 B2 FAE T 1) S AR AR Y T HE AR

1 #R5EFEE

1.1 EZi&XA

42k 1l 3% . DMEM #1 RPMI 1640 35 3% W W
Gibeo 22 ], HEME 5 FN — HH LRI 1 2E [ Sigma 23
], Annexin-V-FITC/PI #8 T4l 157 4 H BD Bio-
sciences 2~ F], AAC #E5 20120827 ) Wy 3L F- 55 &4
AR F], TRIzol | i 5% S i) £ W F TaKaRa 2
A, SCEHAH SR PCR 5194 A g s T
FEARRAF,
1.2 #miaii

I ERAR AN R TX-2 W T R 2 e L T 40
MuA= o BT , N 4Rk PLC/PRE/S BT
NRANBE B Be e G i 5 BE R TP g o B . A
JHe A PLC/PRE/5 40T 2 10% 5 4F 1l . 100
pg/ml # % K 1Y DMEM 15 37 35 ;AT 200K 40 g
LX-2 T 10% G4 1L 100 wg/ml 75 % R HYRPMI
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1640 Bi g3 v B 37 °C 5% CO, Ki M b B 5%,
S 1t 5 5 3R 80% A AT I AL AR, 7E 10% i 4=l
T RPMI 1640 153 Ferh R 5 00 LX-2 400, B3k
50% I}, ¥ JC IfL 75 9 RPMI 1640 5532 3505 F 24 h
J& M 8E HSC-CM, 1 000 x g B5.0> 5 min, b RS
=20 CORAE AE ARl T ) — e FH ]
1.3 AX i AR%n PLC/PRE/5 whtd A

S 43 WEA 2H A1 HSC-CM + I 4A 20, I 4A 241
PLC/PRF/5 i il 7 1F 8 35 57 5 . HSC-CM + 40 41
PLC/PRF/5 4i}f37E HSC-CM 1537 24 h Ji , G 4H 40
MIXIIIA 0.8 we/ml EAZEATALEE . ZE A4
FRIS ) 12 F1 24 h B~ [E] S5 R PLC/PRE/S 41
JHL R T A 5 o 0. 25% JiR T I b S 0 Wi £
PLC/PRF/5 #4fiffl, PBS $E¥ 2 5 25.0( 1 000 x g,
5 min ) 5 B SR A H 50 wl 456 22 b T B A
J, A AL PN 4E( PL) & Annexin V/FIFC,4 C#66
20 min;¢)7,200 pl PBS EAE PLC/PRF/S 41/, 1§
FEE S, ARG A A 0 7%
1.4 MTT #n PLC/PRF/5 4a R el 3§ 75 7

K MTT 3246 I BT J88 PLC/PRF/S 41 Jifd ) 14
FETEME . BT PLC/PRF/5 401 LA 5 x 10*/ml
B HEF T 96 FLAR, AL 100 pl 3573, 41k
SAE AL, 45 A0 i 20 0 AL RS B AL A
20 pl MTT %W, AR 2e 1557 4 ho /ND IR LN K
FRIE AL 150 wl — F JEE AR, BB R IR
B2 10 min, 7EBEEC 50 5 A5 M A2 490 nm 46
A LR A
1.5 Real-time PCR #m PLC/PRF/S %8 e E-cad-
herin. N-cadherin . vimentin . snail ## ZEB1 mRNA #
K

TRIzol $2HUiTHE PLC/PRF/5 40fifA4 RNA , If46
DUH: 405 B R0 52 B 1, 300 5% 5% ¢cDNA J5 #84T PCR 47
1. B ¥E H iCycler #1743 #1, RNA 3 35 K °F DA
GAPDH FEat#E A7 hrifEfk, UL CT 3R, My CT
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THRIRARX IR IR AT, 5 0L L 2 7 2 2T R AR X
FEEfE. PCR P 5444 :95 °C 10 min 1 MEIF;
B 95 °C .15 5,60 °C 30 5,72 °C 30 s, 42 {EH;
)Lk 95 °C .1 min,55 °C,30 5,95 °C .30 s,1 MG
IEEH., SCEGRT MBI LR 1,

%1 Real-time PCR #&ill 5|4

Tab. 1 Primers used in real-time PCR

Gene Primer
E-cadherin
Forward 5'-TCAGCCGCTTTCAGATTTTCA-3’
Reverse 5"-ATGAGTGTCCCCCGGTATCTT-3’
N-cadherin
Forward 5'-TGGATGGACCTTATGTTGCT-3'
Reverse 5'- AACACCTGTCTTGGGATCAA-3’
Vimentin
Forward 5'-GCAATCTTTCAGACAGGATGTTGAC-3’
Reverse 5'-GATTTCCTCTTCGTGGAGTTTCTTC-3’
ZEB1
Forward 5'-TTCAGCATCACCAGGCAGTC-3’
Reverse 5'-GAG-TGGAGGAGGCTGAGTAG-3’
Snail
Forward 5"-GCTGCCAATGCTCATCTGGGACTCT-3’
Reverse 5"-TTGAAGGGCTTTCGAGCCTGGAGAT-3’
GAPDH
Forward 5'-CCACATCGCTCAGACACCAT-3’
Reverse 5'-GCGCCCAATACGACCAAAT-3’

1.6 %itsam

SEEAE LA x £ 5 FKon, 2R SPSS 20. 0 FEit4k
AL RE , AR LR TSR 2R 5 225007 AR A L
BERH ¢ Kide. PAP<0.05 8 P <0.01 £RzEHFH
EEN -8

2 & B

2.1 HSC-CM #p#) IR 44 35 PLC/PRF/5 %m it 44 5 A
=R

SIS AR EALL PR PLC/PRF/5 20 12 .24 h
WIS I ] A5G PLC/PRE/S 40O T8, B
G40 Ak L s (] £ 928 4, DI 2H AT HSC-CM + I 40 21
PLC/PRE/5 21 Jf %) 7 T 28 A W 38 i, WA 20 12

24 hi®) PLC/PRF/5 AT 3 M(22.34 £1. 12 )%
I 26. 78 + 1. 56 )% ; HSC-CM + JIil %1 20 &9 Ky
(17.22+1.42)% FI(21.52 £1.76 )% . S5 5d
FEHH, I EA 20 I TR B T HSC-CM + A 4H( P <
0.05, 1), 45515 B, HSC-CM 1 il T i %A X}
PLC/PRF/5 4 B T-AEH .
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L
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f
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e
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100100 10°

PI
100100 10°

24 h
3
100107 10°
FITC FITC
B
301 OCisplatin

—_ WHSC-CM-+cisplatin
s
Z 20} x
2
o
g
B
2 10
5]
a1

0

12h 24 h

El1 HSC-CM ##If$H% PLC/PRF/5 MAKIEAT1ER
Fig.1 Apoptotic effect of cisplatin on PLC/PRF/5
cells inhibited by HSC-CM
A: Flow cytometry; B: Apoptotic rate
" P <0.05 vs cisplatin group

2.2 HSC-CM %2 )f 44 2+ PLC/PRF/5 2m i 38 745 ¢4
Ik AR R

MTT 32 A6 0 25 ([ 2 ) o, WA 2H Fn HSC-
CM + lN4H4H PLC/PRF/5 40 JI34 58 5 PEAE 12 .24 h
WNBsF 18] 540 531 A - (68. 65 £2.56 )% (79. 47 +
1.43 )% F( 46.54 £3.65 )% .(62.77 +2.89 )% .
2R B A AL B RS (R SE K 20 PLC/PRE/S
0 344 5 3% P A AS T R AT, L A B ) A 7 HSC-
CM +JiT4A2H PLC/PRF/5 40 a3 58 16 14 35 v T i 40
H(P<0.05), FHILAT UL, HSC-CM 7] LA sk 42 i 1
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2.3 HSC-CM #-% PLC/PRF/5 #m % % EMT
Real-time PCR LK #E HSC-CM K537 (1) PLC/
PRF/5 40 1 K2 41 B AR iE %) E-cadherin, [ 5T 41 ff
FRiC#H N-cadherin A1 vimentin LA &z EMT AH 56 i 5%
AT Snail MEE4E E-B456 FE F 1 &( zine fin-
ger E box binding homeobox 1,ZEB1 ) mRNA 7K.
SER( B 3 ) EoR, S5IEAL F g, HSC-CM + Il 20
1) PLC/PREF/5 A0 ML b A5 1CH) E-cadherin ik T
(P <0.05 ), i [A] 52 48 ffd b5 iC %) N-cadherin il
vimentin A}z EMT #0245 5 [H-F- Snail Fll ZEB1 5%
KEE L P <0.01 ), X BEERFF A iz 40 it & A
EMT B9 4> 7484k, B, 78 HSC-CM Hhi5 3% 1 )i
Ji& PLC/PRF/S 4k 4= T EMT.

100

— OCisplatin
X " WHSC-CM-+cisplatin
= 80 |-
2 *
5 60}
2
& 40t
3

20 F

0
12h 24 h

2 HSC-CM F#2/f4a%t PLC/PRF/5 40 pai&5E a3 &) /E B

Fig. 2 Inhibitory effect of cisplatin on the proliferation of
PLC/PREF/S cells alleviated by HSC-CM
* P <0.05 vs cisplatin group

OCisplatin
WHSC-CM-+cisplatin

Ll

E-cadherin N-cadherin Vimentin Snail ZEBI1

Fold change of mRNA
—_ )

3 HSC-CM ¥t PLC/PRF/5 fBfith EMT 1835 FE I3 0h

Fig. 3 Influence of HSC-CM on the expression of
EMT associated genes in PLC/PRE/S cells

"P<0.05, " P<0.01 vs cisplatin group
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