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HE . BY WETHFARE 10 T L ERRRAOBRIK AN FTORBHIAE (PTEN) i &k sk oM %
AR 2R e (HSC) WA & TR EN T m, Tk HRNERELR AT ZR@MILEZ (HSC-T6 ), #) Mm%
AHAK, HIF AR PTEN A B 454 %L HSC ; Western blot & £ # # X% FR A4 RS (qRT-PCR ) #
M HSC #5 PTEN & & % mRNA %k ; RA45 & T % EEA Rhod—2/AM, TH#OER 2R & M T %0
HSC W45 58 F R E T, £352 . D Control 41 : My #4544 L DMEM K %% &% ; @ Ad—GFP 41 :
Bk RkikG e EHREG (GFP) W3 BT % % Ad—GFP ; @ Ad-PTEN 41 : 3 3% 4 % &£ # PTEN & B 5
kik GFP #9 E M%7 Ad—PTEN, 4R %A M PTEN EFALK R HSC X Z 43, 341 HSC A48 Fik
FYER, E2FAH %I FEL (P <0.05), Ad-PTEN 40 HSC W45 8 F# & (251.60+90.88 ) 1&F Control 28
(1953.95+132.99 )& Ad—GFP #£A( 1 937.57 £ 115.17 ), % Control 215 Ad—GFP 41 ] HSC W45 & T #E b,
EFRGFEL (P>0.05), 48 AR PTEN i Kk TTHARKRINEL KR HSC W45 5 TR E,

KER . FERME ; F 10 5T LERERGBREK N RORBRYER ; WA EFIRE

FESZES : R575 ARG ¢ A

Effect of wild-type PTEN over-expression on intracellular calcium
ion concentration in activated hepatic stellate cells in vitro*

Li-sen Hao, Xiao-jie Song, Yu-lan Wang, Yu-ling Liu, Jie Song, Ming-ting Zhang,
Li-min Jin, Peng-lei Zhang
(Department of Gastroenterology, the Affiliated Hospital of North China University of Science and
Technology, Tangshan, Hebei 063000, China)

Abstract: Objective To investigate the effect of over-expression of wild-type phosphatase and tensin
homology deleted on chromosome ten (PTEN) on the intracellular calcium ion concentration in activated hepatic
stellate cells (HSCs) in vitro. Methods Using adenoviral vector, wild-type PTEN gene was transduced into
activated rat HSC (HSC-T6) in vitro, and the expressions of PTEN mRNA and protein were detected by qRT-PCR
and Western blot. Then with the help of laser scanning confocal microscope (LSCM), the changes of intracellular
calcium ion concentration in HSCs were detected using calcium ion fluorescence probe Rhod-2/AM. The cells were
grouped as follows: control group, in which the viral medium was replaced by DMEM when HSCs were transfected
with adenovirus; Ad-GFP group, in which HSCs were transfected with adenovirus expressing green fluorescent
protein (GFP) alone; and Ad-PTEN group, in which HSCs were transfected with adenovirus harboring both wild-
type PTEN and GFP genes. Results The wild-type PTEN was successfully transduced into activated HSCs by
adenoviral vector. The intracellular calcium ion concentration of the HSCs in the Ad-PTEN group significantly

decreased compared with the control group and the Ad-GFP group (P < 0.05). However, no significant difference was
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observed in the intracellular calcium ion concentration of HSCs between the control group and the Ad-GFP group

(P > 0.05). Conclusions The over-expression of wild-type PTEN can significantly reduce the intracellular calcium

ion concentration in activated hepatic stellate cells in vitro.

Keywords: hepatic stellate cell; PTEN; intracellular calcium ion concentration

R (Ca™) AE AN NES 2 /560, 7EANH%
Ay, HH . W SE — R IV A Y D RE T kAR
TR A 10 S gL @A B A B IR B 5K ) 3 ]
T A ( phosphatase and tensin homology deleted on
chromosome ten, PTEN) 2124 & e — 4> EA 10
PRBEE MR IR R SE N, BRIk 5 AL F
AL R 1 A AR R R DA G . U AR R X PTEN 1Y
15 E DA e 98 A0S ¥ 4 o 2 A g 4. AF S K
L™, PTEN i 3K T3 2N IR A Bl O LA L PR 5 55
Ve BRI R A B ok R 5 D ny O LR BAE R . Thi7E
PTEN 5 TFLFAEALRIAHSCHIF S h A B, 3 b i iF 2k
1 PTEN ] HMARSMEG AT AR 40 ( hepatic stellate
cells, HSC) MyM4%E. {0 PTEN 3354 HSC N Ca™
WA ANTE R o S, AT e 2 4804
K BF 1 PTEN JE [ 4% B (R S 4k HSC, My i oh
HSC f) PTEN i 35467, 89f PTEN i 325X 6 1k
HSC A Ca™ ¥RIE RN .

1 MB5AEZ®

K F

Kikg o tEO ( green fluorescent protein,
GFP) HYZEHNRE Ad-GFP, #5717 HF A= A PTEN 2 [ Jf:
ik GFP MR EE Ad-PTEN Y5 =B R
RAFZHENG, i 5 R 293A ALY T 2 1 A
PR, IR B . G4 I T LA BI A,
DMEM 35773 & HBSS 14 T2 [6 Gibeo A, 5841
PECIRE Rhod=2/AM T35 H Invitrogen NE, EAR
KEUFEARANE R (HSC-T6 ) Wy [+ [ B 2 Rl 2 e
IR EERE, /NPT PTEN FL3E DAY T3 [ Abcam
oSl RPT 3- BEIR H I EE R A B (glyseraldehyde—
3—phosphate dehydrogenase, GAPDH ) . g [ Ht /K Iy
T3 [ Affinity 24 7], BUR o S AL D (horseradish
peroxidase, HRP) #nic i L =EH0 5 Sl Edi/ R 1gG
4736 [ KRL A+
1.2 BRmEHREN HSC

TG B S AT A M 9R 24 b, MR IRE, M
DMEM V% 2 IR ; 4R A5 EL 100 B 5 6 L i i
it TR = AIRE x BAEE0), HIZb i DMEM #i

1.1

PR (AR RS AN R A al ) 5 R MR R 5)
BRI, DMRFPREERINS), T 37°C. 5% bk
REFANEE 2 h, 46 15 min BIREFEM 1R, LU
PRUFERGY 5 #hedigRdl, ARSI 2T, (5
TG T OULEE GFP ik, MR RkG s hm
RS SR BB LB (R OO ) TE 80% LA I
SEG 434 . (D Control ZH, BRIREEF: Yeht L DMEM 18
BN 5 @ Ad-GFP 41, FEYe3ik GFP Ay A4S
7 Ad-GFP ; (3 Ad-PTEN 41, %YLty if 4= 5 PTEN
SEHIFRIR GFP AR Ad-PTEN,
1.3 EIHAAXEEREGHERLN (gRT-PCR) #&
| HSC 1 PTEN mRNA &ix

Fie bRy 40 R AL FE HSC )5 48 h, W fE &4
HSC, $4 J8 Trizol 3 70 & 156 BH 13 42 41k 1) J7 2 2 RO
RNA, i %% 5% 4 B cDNA ; H B3 [H PTEN & &
MR LR GAPDH 514 th 1 542 A= W) B AR A R+
A . 519 % . PTEN IE [8] 5] 4 5'-TCCTGCAGA
AAGACTTGAAGGT-3', [ I15|¥) 5'-GCTGTGCTGGG
TTATGGTCT-3', ¥ R~k /NH 182 bp ; GAPDH 1F
514 5'-GGCTCATGACCACAGTCCAT-3', JZIa5 %)
5'-ACATTGGGGGTAGGAACACG=3', ¥ =¥y K/ Nhy
202 bp. fE Master cycler ep Real Plex4 qRT-PCR ¢ I
AP, S RNARRY G, PCRALER S TEY 1
Mg ocd, LIHRGERBEIEIFREIA T G, 1%
fif M2 i, SORY G- —, TARRER MY 3.
SR FHARDRE A o 2770 1 FU 345 41 HSC 1 PTEN mRNA
Fk
1.4  Western blot #:illl HSC & PTEN & B %ix

P BRI H SR AL HSC J5 48 h, Y4540 40
JOJF PR U 1, BCA A & i, —di/hEIT
PTEN £ sa iR LI 1 ¢ 100 #i B, %bi GAPDH
SEREBUALL 1 0 1000 #ikE, —Ht HRP bRic i1l 40
INEL 1gG Bl A% 1gG 2Lk 1 2 5 000 ks, RH
Image JV1.47H B RURSE R AT /€ B30, BUS K
JEE LR E (10D) HER, S5RUBNEH
5 GAPDH ) 10D HABE R .
1.5 Ca™ HI4R$t Rhod-2/AM #&ill HSC K Ca™
RE

K HSC LA 4 x 10" AN R FIOEH L R £ i
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BRI, K24 b, fRE IR A H AN,
YRLEESE 48 h, LA HBSS W e 4m it 3 1K 5 AR
il 19 B 4 S o mol/L ) Rhod—2/AM TAEWE, 78507
SERFFRILP AN, BT 37°C. 5% CO, 41k 48
WEEIFE 30 min, BRZ Rhod-2/AM TAEM, & TFHOL
PR BB, H 557 F1 581 nm K A9
Jei K Ca™ 5 M6AREN Rhod-2/AM & 9 6, FEALE
B 6 ANIEFHEA TS, RO R LR 4 B
KGR BT RGEHEA T EUG S0, 45115 HSC P Ca™
PR AR B S A PN IR Ca™ Y
FERIEL, PRAS S50 v P i 3 7R 40 i PN i 25
Ca™ WY,
1.6 Sit=EFH*E

K SPSS 17.0 FAFSEATHAE T, THEETORL
BB = prfEE (xxs) FoR, ZAR BRI 2
Ji 22530, AIE FUEER T LSD K, P <0.05 25247
it Lo

2 #HR

2.1 EF4R PTEN EEAEFEW HSC KERIE

Ji 995 7% J8% 4 HSC 48 h, qRT-PCR 4 Il HSC 1Y
PTEN mRNA ik, Ad-GFP 41. Ad-PTEN 41 HSC 1
PTEN mRNA Fih A0 T Control ZH ( Control 240 HSC
) PTEN mRNA 2358812 R 1) 205120 1.03 Fl 1.90
W, 3L, ZRAGITFE L (P<0.05), Ad-
PTEN £ HSC ) PTEN mRNA % ik & T Control 21
Ad=GFP 2, T Control 215 Ad-GFP 42 [0 £ 7 TCE
2 L (P>0.05) (W2 1), #H#—2LH Western blot
Kl @7, 3 40 HSC ) PTEN FEHFEIL L, 254
Giite#E X (P <0.05), Ad-PTEN 4 HSC (1) PTEN &
[ 25 % Control ZH &2 Ad=GFP 20 71, Control 415
Ad-GFP a2 7 g it (P >0.05), WL 1.

K1,
22 I RIEHEH 4B PTEN B K HSC i Ca™
RE

K4 HSC N Ca™ WRIERIM B, 34, 25
FEiit#m L (P <0.05), Ad-PTEN 2445 Control 41 5
Ad-GFP 41F%M%, T Control 415 Ad-GFP 2 ] 2%
TG (P>0.05), W2, K2,

*1 3AFEW HSC B PTEN mRNA REBARIEKE
Lk & (n =6, X+s)

PTEN mRNA

415 IR B
AC(Z+s) AACt e (xxs)
Control £ 7.04 +0.04 0.00 1.00 0.56 = 0.05
Ad-GFP 41 6.99 + 0.04 -0.05 1.03 0.69 = 0.07
Ad-PTEN 41 6.11 +0.07 -0.93 1.90' 1.08 = 0.07"

H AA Ci= BRREEH Y41 A Ct (Ct pn—Clgypn ) —Control £
A Ct (Ct yyn—Ct oo ) 3 T -5 Control 20 5 Ad-GFP 4 H#¢, P <0.05

PTEN 55 kD

i ,!ﬂ
- . - o

B 1 BRfmE R HSC 48 h &4H HSC B PTEN EA KX

*x2 PRREESHSC48h &BHAHSC K Ca™ 1y
SEHR SR E

(n=6, x+s)

231 Ca™ PG EE

Control ZH 1953.95 +132.99

Ad-GFP 4 1937.57 +115.17

Ad-PTEN 4 251.60 + 90.88'

7. 75 Control ZH X Ad-GFP A H 4%, P <0.05

A: Control 4H; B: Ad-GFP4H; C: Ad-PTEN Z4H

E 2 BRREEEL HSC 48 h &4H HSC A Ca™ TR E

(RO IR BB x 100)
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3 iTit

JHF 2T 2 A2 25 A A 4 3 Y A5 Ay A Ak ) g 2
oA, 1 HSC MRS 5 I R A 240 . HSC /Y
WAL 395, DA FRER O O 76 . A, I
— 5 WK A0 B A MR A AR B s 3R
T Ca VRN E B A AN NS 2 (50, AR AN %
7. WA . RS — RPN W D RE T 4
FEREY, midnolieds LS A . e, JEE,
EAWFIE Bor ¥ KB HSC A B 73 hnal 51 HSC
Wi, B HSC P Ca™ WeJEAR{L 5 HSC ZhBHER 55
AT A K

PTEN 25 & A ELA7 B o i 12 it 15 M S 2 1
R T 1 ) UL R S MR R R I . AR SR A AT R R,
PTEN A5 FE 6 g (1) & A R R BV G, 35
TSR R e B R . AR R Y, L
B LE LR BREF Y- AL T AL 20 S AF HR4h HSC () PTEN 3
KN B, {3 PTEN XJ 3% 16 HSC P Ca™ ¥ )% 1Y 52 i 4%
ANIEFE . M, ARSI RS EE A S EF A Y PTEN
FEPR L GLARANEAL HSC, FEUFSEHF AR PTEN 3 A%
I e HSC I B PTEN £ikJm, B Ca™ %6
B Rhod-2/AM N BOGH LR A AR HOR, WEE
T HSC N Ca™ MRSk, SRR, BFA4E7 PTEN
1 FIR AT REARTE AL HSC N Ca™ ¥R, X5 LiRWFoE
ZERAN—2, $ER PTEN i kAN AT L0 40
W Ca™ MREE, NG fL HSC N Ca™ HREE, HSC N
Ca™ W JE BRI AES 5 T PTEN 33 &k X%HE 1L HSC

WEEERGINE] . ZT PTEN i k& 75 RE i i [R5 1k
HSC P Ca™ ¥eE, MEMANHITE AL HSC Zh6 . 248,
REE—2 5%
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