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[(HWZE] Hy WKLY (all-trans retinoic acid, ATRA) 5 /5 , AL 25 105 BRI S N A 51 &
4t (HSV-TK/GCV) Xt A 41 il SMMC-7721 55 W04 84N 52 i . ik e bk Mk & o X 4 B R % S a0 5
SMMC-7721 2% 455 H Cx32 MY IE - 3 HSV-TK J Rl 1 [ A 8 Ao i e I B0 i o iy 36 T I, >R PR 7 i TR e e
IF 18 BAPECH B RT-PCR WLEE TK FEF (5 A BRIk s MTT 88 28 4 fe x4k R V5 52 J5 HSV-TK/ GCV Xof JH-Ji 48
fifd SMMC-7721 55 BRI . 853 S RHEF RS T /5 SMMC-7721 4 i I Cx32 Feik B W34 m , i At o /D i
FE3K 5 30 3 R 5 4R IR HSV-TK R ] BRI A SMMC-7721 20 i 358508 26305 5 S50 RRZAAR HE , 2 4 I X 4 F s S T
B i 42 55 HSV-TK/GCV X i 4t il SMMC-7721 (55 WE RN (P <0.05) o 8518 &S =04k B R AT $2 = SMMC-7721 2 g
TSR Cx32 1Y3R3A HRB IERAE A0 T 4R I, X T RE 5 LRI 5! HSV-TK/GCV R G [ 2t i SMMC-7721 11455 U
HRA Ko
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All-trans retinoic acid enhances bystander effect of HSV-TK/GCV transfected by
ultrasound microbubbles in SMMC-7721 cells

Liao Wei, Li Shengwei, Liu Chang’ an, Gong Jianping, Ding Xiong, Cai Yu, Zhou Shiji (Department of Hepatobiliary Sur-
gery, Second Affiliated Hospital, Chongqing Medical University, Chongging, 400010, China)

[ Abstract | Objective  To investigate the bystander effect of herpes simplex virus thymidine kinase
(HSV-TK) transfected by ultrasound microbubbles and ganciclovir (GCV) in SMMC-7721 hepatoma cells after
the treatment of all-trans retinoic acid (ATRA). Methods  MTT assay was used to test the proper concentra-
tion of ATRA or GCV in treatment of SMMC-7721 cells. Immunohistochemistry was used to survey the expres-
sion of Cx32 protein in SMMC-7721 cells after ATRA treatment. Fluorescence microscopy and RT-PCR were
used to detect the expression of TK in SMMC-7721 cells transfected with pIRES2-EGFP-TK with ultrasound
microbubbles under ultrasound wave irradiation, and MTT assay was used to survey the changed bystander effect
of SMMC-7721 on HSV-TK/GCV after ATRA treatment. Results  The proper concentrations of ATRA and
GCV were 10 ~° mol/L and 40 pg/ml respectively in the treatment of SMMC-7721 cells. After the cells expo-
sure to 10 ° mol/L ATRA, Cx32 protein was in high expression on the cell membrane but in low expression in
the cytoplasm. HSV-TK was transfected into SMMC-7721 cells by ultrasound wave irradiation and expressed
stably. ATRA treatment enhanced the bystander effect of HSV-TK/GCV on SMMC-7721 cells compared with
the cells without ATRA treatment ( P <0.05). Conclusion = ATRA can improve the expression of Cx32
protein and lead Cx32 protein to cell membrane, which might be involved in ATRA enhancing the bystander
effect of HSV-TK/GCV on SMMC-7721 cells.
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HABIFTE S5 9 & B 22 Gkt 22 ol v ks 20 i bk B A7
B0 05 D (EL122 22 8 0F AN T] %) ek 2 400 o 3% 40 A
25 B K, WTRE 5% R o AE A [ Iifeg 40 Mok v i 5%
WL RN A A X 25 BN % —HE & Culver
ST 1992 AP A LR Y T B R U AR A Ao e I P 440 i
PR IR A8 Ao 4 L[] B % 2 (gap junction, GJ)
A3 B &BUT 8 20 iy 3 R 2B AN T, e e R
(all-trans retinoic acid, ATRA) J2& H 7] & PLHE B & 48
21 1) B3 422 0 0 S 2 — , AR 22 o 4 it v ) & B
AT Y AR 1 R IR AR TG
7 R AR AR SE IR ATRA 555, AR
FE[H HSV-TK/GCV Z G54 A9 40 s SMMC-7721 5%
RN )50

1 RS

1.1 ##5&A

WA S EOGE H 5 R AEE N | B H R A%
HFK R4 U (pIRES2-EGFP-TK ) 1 A< IR0 41 i 1 4 1t
7 P L 5 7] P G R AR A 2 B R B I I S T 5 T
4 A A0k SMMC-7721 f 2 R BE R R 224 ) TR UF5E B
$E4, ATRA (GCV #I4F Sigma /3 #] , RT-PCR {7 & + 35 [H
Promega /A F] , SABC S 21 A0 & Tt s v L AE e R A
FRAYF], TN B 2 B0k K #1077 & o TIANGEN 7=, St A
Cx32 i F3EE GDB A,
1.2 7%
1.2.1 ATRA ZbTE % 40 it 354 5 52 56 PIEEFL 5 x 10° 40 42
FhF 96 FLHR, K5 FF 24 h J5 X IEZ I A TE I RPMI1640 ¥ , S
IR ZH M A ATRA, BN B 6 A& FL, i 28 Uk 2 43 5 o
1071077 10 7° 1077 .10 ~® mol/L, &% 4 hi% 35, 24 h HL
96 fLA, 7 LIE I, BALEDEIMA 20 wl MTT # (5 mg/ml),
RBAFME 4 h FRAFLINA 150 pl DMSO, $2 K% 10 min, HE
FAAE B 570 nm U5 AFFLOGEE A [ D (570) 1, 1158 3 il
K AMHIZ = [1 = D(570) 445/ D(570) 4y ] X 100%
1.2.2  GCV X SMMC-7721 41 jifd 25 & F PIgEfL 1 x10*
Y EEFP T 96 FLAR , 5555 24 h JE#EE A GCV (2R EH 0,
20.40.60.80.100 pwg/ml),48 h J5 3 [ 7% W, B FLEE 6 m A
20 pl MTT % (5 mg/ml) , iRAHIEE 4 h j5 & LM A 150 pl
DMSO, # K 5% % 10 min, FHEEAR{XAERE 1 570 nm € &AL %
WML D(570) ], AR, MHIER = [1 - D(570) 50/
1.2.3  SABC 3EWREE SMMC-7721 41 ffa ffa 5 Ko o i | Cx32 &
HRE % 6 SKITR S IRIE S I A A 6 fLA
WAL ACIE 3 SMMC-7721 408 2 x 10*, 485 43 A &
ATAR K845 10° mol/L ATRA (5534013 FLE 2 ml, 046
EE 48 h T, REERE A A0 M B 24 80% A AT 4t I IE R b 3,
SRIG T IR SABC S AL 0 & 1 I B R VR AT 4 i S e 1k,
IIAKE G BB (70% ~100% ) K . H 2235 W) K g
HRE, TR MEE T 0WEE 487 )5 A Image-Pro Plus 6.0 {443
B A A TP B R BE AT o

1.2.4 TR DNA BYHEEUL SMMC-7721 5y i ik HAE
pIRES2-EGFP-TK Gt i KA T B 7E LB Bi g e i B 37 )5, #&
T S UL R E R IUTORE , 26 52400 66 1 5 s (4l
L9 VAR E R 1 pg/pl) o PHRBUSTRILL 0.2 pg/pl 3 1: 4
B S5 08 BRI IR 4,4 C #5830 min, 75 4R AL e ( 5
$545E:30 s,1 MHz,0.5 W/em®) M J5 T4 G418 57 vp % 16
1 ~3 JA), BRI ) JE, 3458 45 55 BH M o [ 40 il SMMC-7721 , {5
B OO0 T T WS I Y 5 40 AR 1R 1 I B B PH P T o A
Jfd RNA, R RT-PCR %58 TK FE[H 1 FE e K ik
1.2.5 ATRA 3% HSV-TK/GCV 22 3500 gL Bk
JA I TK * SMMC-7721 4ii g fl s 2854 4L iy TK - SMMC-7721 4 iy
B A BT, SRF IR AN IA ) (TK SMMC-7721 4 fig/TK
SMMC-7721 21 Jf1 45 51 & 0% . 10% ,20% .30% . 40% . 50% .
60% 70% 80% .90% .100% ) R4 J5 H:Fh F 96 FLAR, 4541 6
AL, S FLo 2O 10 7° mol/L ATRA fY 3% 3523, 5 —
FLASE ATRA AN IR, 24 80% & J5 & GCV 40 weg/ml
PIEFE L, 72 h R DR B AE, LR E = { [ D(570) ypey -
1.3 %itF o

JTA BER A SPSS 17.0 ik 3, Z2HEHRIFIR I Z &
W) g Be3e 50T ,2 ZUEEIRR A o« KRB b, G5 SR & 5 TR,

2 HR

2.1 ATRA % F F SMMC-7721 fmpe sz & Rk E ik &

U ATRA HRBEETE 10 ™ mol/L %t SMMC-7721 A4 i) 24
(45.03 £2.40) % , 5 HAMMEH L2 RERITFE LY
e BE Ay 10 77 mol/ L kX 41 it A 4 A A BE I RV 30 R 24
$9(9.48 £1.73) % , 5 10 ™ mol/L #e B 24 L 45 25 F A 4i it 2
BN (P<0.01) ;¥R 10751077 .10 "® mol/L B}, 1l i & 43
WA (2.81 £1.02)% (2.72£0.94)% (1.78 £0.12)% , 5
107" mol/L K 10 7> mol/L e J& 41l 45 5 B A G it 24 75 X (P <
0.01) o MASZHS 15 T WK ATRA X138 HSV-TK/GCV & %5
SRR B, 2 F 10 7 mol/L ¥ J3 , LAHERR ATRA 4 B Xif
S I A 41 1) R AT RN
2.2 GCV sf SMMC-7721 % a4 A M AE )

60,80, 100 pg/ml & 3 21 41 Jid 5 156 26 45 51 R (60. 43 +
0.06)% .(5.68 +0.24)% .(4.19 +0.07) % , i 0.20 40 pg/ml
W A A0 M AE S R 4 ik (99. 81 £0.01)% ., (98. 42 =
0.03)% .(95.16 +0.04) % ,Tiij 3 /> i 25 18] P P AH 1 60 g/ ml
HAFTER I T A 2 40 (P <0.01) , 1 f& 3 4> B 20 1) 5
PIAH L TSt 1125 L (P >0.05) ;24 GCV ¥ & <40 pg/ml i}
XA AE R TCH WA R, FETE 28 > 95% , 5 60 pg/ml L2
RAGITFE X (P<0.01),

2.3 SMMC-7721 fmpe M %458 Cx32 # kik

WE T R, R 2 ATRA 155119 SMMC-7721 40 fa e FC R B
PRI ABS 1= 0 A5 AT /0 ik A 390 A 3 €00 R SR 4 5 17 28 10° mol/ L
W BE ATRA 1555 1 SMMC-7721 40 HS B0 275 VR b 3 £ 1) 350
WA I, B AR A MBS L iR h 2R R s, RS
ATRA i 5 41 Fl 10° mol/L ¥ Bf ATRA i 5 21 2% Image-Pro
Plus6. 0 3B e (o B 43 51 0. 13 £0. 04 fi10.24 £0.06,2 4
] A 22 R A G2 L (P <0.05)
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#1 ATRA BE&57Ex SMMC-7721 AR5 RGBS (% % +5)
- el ® TK *: TK ~SMMC-7721  HSV-TK/GCV 41 ATRA + HSV-TK/GCV 4 “
. t
a B N ~ " AR LD A A
N g -~ . 0:10 93.15 0.09 92.87 £0.01° 0.82
& "N 2 & 1:9 88.42 £0. 13" 79.08 £0.04 1.78
e, - - - . 2:8 80.71 +0.05" 71.73 £0.03 1.41
" a 8 = N 3:7 73.01 £0.09° 62.44 +0. 042 2.26
e " ¥ 4:6 66.85 £0. 06 53.14 £0.01¢ 2.29
L A W o B 5:5 54.21 £0.05% 45.23 £0.05° 4.43
6:4 46.24 £0. 02 28.79 £0.04 3.94
. 21.B-10° 4
AsApz ATRA 22:8:10° mol/L ATRA 21 7:3 41,95 £0. 034 25.13 £0.07 6.11
1 SEALRENE Cx32 FAEHMRKR AR 8:2 35.23 £0. 10 24.12£0.09 3.39
RiE  (SABC x400) 1:9 33.16 +0.11P 25.42 +0.07 1.65
10: 0 32.18 +0. 15" 24.54 +0.11 2.48

2.4 TK rap SMMC-7721 2m el 32 51

BYLIE T d PR B 20 WA T UL« B X R At i 43
FET, KGRSO E (B 2A) s 55 YL PR 0 AR K R 4F, 40
HUA% AT BTk (B 2B) o Sy B AR 3R R 7. SMMC-
7721 TK* 48, 32 BUA0 i DNA, 2 RT-PCR # l F 3] 45 5 1
1 131 bp # TK LK F B2 (8] 3) , 4878 HSV-TK J: K ) iy #% A
SMMC-7721 ZHHA% P o

ALTK £ B B 64 SMMC-7721 48 f248; B TK & & 8 1 49 SMMC-
7721 e
2 FIETCEBMENERLEH SMMC-7721-TK A7
& G 1EFEERT dEHNEEER  ( x400)

1 2 M

<15 000 bp

<7500 bp
<3000 bp

1500 bp

1131 bp—
v —1000 bp

<500 bp
1A% A B ;2. TK rabexd B8 ;M. 4704
3 RT-PCR X%E TK EEMELERIE

2.5 ATRA #f HSV-TK/GCV § &2 B £ %857 &
2m je, SMMC-7721 89 &M% 5 &

7E HSV-TK/GCV 0 TK + 4l fifd 4 80% Hif 3 7 3k 3 Hodx
RATRUN , W B i 20 A7 36 B8 249 8 35% o4 5 i 4F ATRA +
HSV-TK/GCV 2 /1 TK + 4l il AL T 60% 5t i & #4555 KA 5K
N7, GBS 98 M AT 15 R 2 28% £ 47, i HSV-TK/GCV 21 4 Jifg
TETGRY) 46% , Wi HA Gt 222 5 (P <0.01) , i 7E AR [H
TK " /TK ™ 4 oA T, 7 0: 10 K 3: TPRIR& Hefil ok, Bk
B2t ATRA 5% )5 HSV-TK/GCV Gt %t -9 40 it 1) A 45
BNEIR R T 10% 47, H59E ATRA i S 4HH L BAT Giit2#
FEY(P<0.05), 131,

a:P<0.01,48 R % #HILE ;b P <0.05,5 ATRA + HSV-TK/GCV 411k

3 i

H A HE P B R 2 A T T A B Ty
%, E NI AR Z R S5 R R W] HSV-TK/GCV H AR5
RGAEIRTT MR B AR 5 TK 5L R e G 52 R0 255 0
BOARNE o AE 24N LR e RN R R I R
PR ey 4 v 55 A RO A S22 5 o HRi s s
RN ELARAE FAMLAR 1 A 57 4= e BH , L [8] B 7% 2 ML
REEEEH ITHEZ o N ] B 3% 22 ph AR 4 20 A L
P4 i 8 3 22 B 11 Cx AL B 45 5 A e 1 g, phy A
S Y0 Mo 1B] B 1% 1238 1H, ( gap junctional intercellular com-
munication, GJIC) , GJIC 38 = AH 215 40 g 44 AH B 8 45 &
W) S e A A0 A AE 1Y AR K R g Ak, RIS R Y
ST 25 5 07 78 JH U i 93 & A= s i) DL SR 1) GIIC 3
RES R RIFEIE YRR T 227 0 DM Ara 2515041
th Cx KRR A] LRSS AR AU JE Y, K 22 GIIC Difig 5+
HIIR BRI Cx Fk R IRERH

Cx32 1FH A T 20 MR BT N , S 4 B 44t i ]
BN EER A Z — HRINA Z 3 2R k2= o
VB IR T, OB R B MR R IR L4 X
4EHR (ATRA) %, ATRA 2 —Fh R A7 15 54010711
T 3 A 2 R A7 AR S e 2 B o A A I i 3 B . AR
SR 107° mol/L ) ATRA ¢ B 75 S i3 40 it v
HRER M Cx32 RN, s LAk (SABC 3£ ) 45
KR 5XF IR AE L, ATRA 5 J: 40 SMMC-7721
24 L L 5 PN R RS 3% 4 AR 1 Cx32 SRk I (B LA
JHORSE 3RS B . $E7R ATRA AN AT 255 Cx32
IR, Al ffi Cx32 IEMfE N T4 . 7E IR 1
WiEL£: ATRA 5 5015 HSV-TK/GCV &R 4t Xf SMMC-
TT21 20 RS AN A S MR, S 25 AT L2 ATRA
W5, HAKE HSV-TK/GCV 2 5o i 40 i 1) %
PifER SHEA A LI B4R (P <0.05) . KUY
25Vt BRAE R T 4 B SE h MLT TEBFSE AT-
RA It HSV-TK/GCV RS i 81 Bt PC-3 4 LG
Jr v & B 24 HSV-TK/GCV 4] Al ATRA + HSV-TK/
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GCV 2 TK* : TK ™ 4 s H50% I}, B 2 40 o 77 3% 3R
R 60% i J5 45 o~ 40% , Wi A L B A G it 2 L
(P<0.05),1fi>%4 TK *: TK ~ =80% B} ,2 2 7] 2% 5 o5
T S AR A B RIFSE A AT LB AR AR 2
W, MRS S5 SR Z AN TR] TK ™ : TK ™ 1, 5 % B4
FHEL, 28 ATRA 5% 5 HSV-TK/GCV R X /)N FUEE
JEAN I 09 25 A5 1E F N 10% 33 25 5] 50% A 25 af il
ATRA fE¥EES HSV-TK/GCV 2 55 11452 5 500 o

DL EZE SRR ATRA 0] 3 5 75 S8 o 1T 968 41
it SMMC-7721 v Cx32 f4) 3% 3k S 1E 1 7 or , DA T $2: 1
HSV-TK/GCV Z %8 X} iR 97 9 19 55 L3 2 i . (HAS
S TS AT 43 0] AT 1 A A R, 4 ATRA J2& A far 2 5
B AR FRIN DL S ATRA 2 Gnfal s Cx32 1E 6 2 fir
TR [, X Len] 8 3§ E N A E 2D UL AH G
T FATTAT L LAAE IR AR RIS . ek,
AL 7 T IR AL S0 0 7 2R sl g o ARk 4
e H g ok 7 TR DR PR T 3 5 50 b 244
EUN DRk R OO N S i PSS R LN M g 7 =
) FE R 75 TR 3 5 ) 7 A i DR A e SR gty [ et
A AN A e R e g2 B —E
PRI FH 5 o
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