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W OE. HiY WEEAA p53 17557 (recombinant human adenovirus p33, rAd-p53 ) B-& HOT 5 98 21 BRURS FE IR A
KAMsER . ik A4 SMMC-7721 g #R R 18 1, i FHFEALEC T RIEZEI 2 H 1 FUE S rAd-p33, 55 1
HYEGT PBS, 1435 48 h AbFEBN Y HUR , Western blot J5 46 U fifg P53 25 113234 ; Har 16 40k 4 20 - X FRZH sy
(TR) 4 \FEZH N pS3 M s (rAd-pS3) IGYT A A AN p53 BRI EE + T (rAd-pS3 + IR) BRGVRYT A . SLHIBITES 16 R
REFEBY) , 20 g A 1 ih 25 68 T RS MR iR 7 e A BUR A F781k ; Ses i Ak S-P kil Ki-67 , TUNEL 2 46 ) il 2 4
MIT, &5 rAd-p53 BB T AR ERURS AR A0 B, Y s e A0 i PS3 BRI R 5 rAd-p53 + IR B ARYT 4L IR
ZH AN rAd-p53 JAYT AL BlRE A= K IR 43 518 81.49% (30. 74% F1 33. 67% , H:Hp rAd-p53 + IR BEA AT 4L A0 B ed 1 il o
(P <0.01), JBBE ML IRYT A bsd 2 2333 IR, Horf rAd-p53 + IR BEGR YT A IR N BEH £ 5 rAd-p53 + IR
A TR A IR 4 635 Ki-67 B I T B ZH (IR 20 1 rAd-pS3 897 2H (P <0.01) , 17 fif¥88 2 B 08 T @ & 3 (P <
0.01), &5 rAd-p53 + IR BRGVAYTBCERANHTT BE b 25 40 P88 A A 1, rAd-p53 B 1 3 T X i 7 SRt

KR . IR AN p53 BRI T s pd3 FERIARYT
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Recombinant human adenovirus p53 enhances radiosensitivity of human hepato-

carcinoma-bearing nude mice
YU Shu-liang' , WANG Dong' , ZHANG Qin-hong’, QIN Yi', LIN Li*, LI Zeng-peng’, LIAO Ling' ('Department of Oncolo-
gy, “Department of Pathology, Institute of Surgery Research, Daping Hospital , Third Military Medical University, Chongqing 400042, China)

Abstract; Objective  To explore the inhibitory effect of recombinant human adenovirus p53 (rAd-p53)
combined with radiotherapy on human hepatocarcinoma in nude mouse model. Methods Nude mice hepato-
carcinoma model was established by inoculating SMMC-7721 cells into the back of 18 nude mice. Firstly, two
nude mice were taken out randomly, one was administered by intratumoral injection of rAd-p53, another was
administered with PBS. After 48 h, the expression of P53 protein was detected by Western blotting. The rest 16
nude mice were divided into 4 groups randomly; the control group, the radiotherapy group, rAd-p53 group and
rAd-p53 plus radiotherapy group. The tumor growth curve was plotted and the mice were sacrificed on the 16th
day after the treatment and the tumor mass was taked. Meanwhile, the histology of specimens was examined by
HE staining. The expression of Ki-67 protein was detected by immunohistochemistry. The apoptotic index was
detected by Terminal dUTP nick end labeling (TUNEL) assay. Results The infection of rAd-p53 in SMMC-
7721 xenograft was succeeded in the animal model and the expression of P53 protein was increased in 48 h after
injection. The tumor inhibitory rate were 81.49% , 30.74% and 33.67% in rAd-p53 plus radiotherapy group,
radiotherapy group and rAd-p53 group respectively. Compared to the other groups, the inhibitory rate of rAd-
p53 plus radiotherapy group was significantly higher (P < 0. 01). Tumor necrosis was observed in overall
groups and mostly found in rAd-p53 plus radiotherapy group. The Ki-67 expression in the group of rAd-p53 plus
radiotherapy was significantly lower than other groups (P <0.01), while the apoptosis index was much higher
(P <0.01). Conclusion rAd-p53 combined with radiotherapy can significantly inhibit the growth and
enhance radio-sensitivity of hepatocarcinoma in SMMC-7721 xenotransplant in animal model.
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B, 4 AN p53 R K 2 ( recombinant human
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RS WA E 2 N pS3 i T 3K 45 T 7 % i 2B
KAHMEIVE R, il R J s B PR 5 07 BB R T
PERESCI AR

1 RS

1.1 ##

HLA N p53 B E TE ST ( Genidicine , 7 il 44 4 SUAE 77 i
fit5- 20070101 ) ZRHEIN T € 15 52 K H AR BRA B 7™ 5, g
F1.0x10"7 VP/37 SR YL B 1 x 10" PFU/SZ, 4334 )5
-20 C R AT 40 MO bk SMMC-7721, Fiy w0 52 36 25 7
1758 10% /N1l 100 U/ml 158 K 1555 R 1) DMEMI0 K;
FrHEII A HyClone 2w i
1.2 AR e faiR AR 0 1 52

YL 22 5 BALB/ ¢ nu/nu JEHE AR/ B HT 4% BTS2 50 3 4 oo
P4, 3L 18 1,4 JES  MEM:  IRBTE 16 ~20 g, 137 T SPF 4034
Bire Kb T XA BT SMMC-7721 4i i 1 0. 25% gt A
E AL, JoR PBS W E B I 2. 5 x 107 ml " A4 B 40 B e, 45
R AR B F4H2R 0.2 ml(5 x 10°) i Ml
1.3 Western blot #-] P53 & &

Bl 7 ~10 d J5, PPREIRBLAE] 45 ~ 55 mm’ i, )5 FH 6L
BRI 18 R R b e 2 H, 1 B EST 0.1 ml
(5 x10"PFU) rAd-p53 [ PBS ¥, % 1 Hi3:44 0.1 ml (1% PBS ¥,
TESIE 48 h A FEsh W BUR , FHAH A 3 R BV VB A,
Western blot 77 ¥ 46 i 88 P53 25 (5 2 3k, BUHL A-p53 Hifk
(1:500, bt A2 G W AE M BCR G BR A |]) , HRP ARid £ 41
4t (1:2 000, Pierce A ) , fb2% & 5iali £ (Pierce 247 ) .
1.4 ot LG 7

Pl 7 ~10 d J5, BRI RBUAE] 45 ~ 55 mm’ K4 T A
16 HfrRi R ALYl 4 41 . XHIB 4  BliY (IR) 41  rAd-
P53 IS A rAd-p53 + ST (rAd-p33 + IR) BEA AT 4L, B 40
4 H, rAd-pS3 JBI7 A rAd-p33 + IR AR T 1.6.11 d
TERINZ S EST 0.1 ml(5 x 10" PFU) rAd-pS3 15 PBS %, % I8
LA IR AHAEIE N 2 s 5 0. 1 ml 1Y) PBS W,

TCGTE T R NN 3 28 ( Precise &80 FL LR Nk 28,
ELEKTA 23%]),8 mV X 48, FIE% 200 ¢Gy/min, Zh¥57ik

SHERIE RS A 100 em, L3 mm B3B8 E #3567, IR 4
1 rAd-p53 + IR BEGIAYTFALT 3.8 .13 d FEHRHT I BREE)S (51
i 1.5 mg/kg) 3E LRBOT SIS 5 Gy/ ik, Bl 15 Gy,
1.5 Af @ kArml &

BRUIRITHT LA AT S mn il & b K AR AU AR 4% T 51
AR MR ARRL: IR AR = K42 x J42°/2, 4 4 K it
2 MR e = (OO B AR AR — S50 2 AH X AR ) /%) R 21 A
ST x 100% o )i 1 0T 3 d Ji (SERIBYT AR 16 X) 4bJE
PR R 5 g
1.6 HEFUKR

Jiebsgg ZH 2L 25 10% WS [ 5 , 5 A 8542381 5, HE e fa
FEEE WL L LA A2
1.7 9% LA B 95 4m 3% 78 35 AR Ki-67

Ki-67 Antigen LA TAEW (Jb st R A M HEARF R 2
Al LAl S-P ik F U I B AT . JEBE R AN A
S BEPE, BEALEERE 10 R A LT (< 400) , H+40 1 000 4~ 41
M, BRI 532 S BT S 2L
1.8 TUNEL %4l b 5 20 i A

% TUNEL §4 T4 150 & ( 32 E Roche 23 7)) 360 5 4
Yo JBBE T AU (6, 2INAR R B8 @ T/ MA S BRI,
BEALIERE 10 4> 5 HEF ( < 400) , 231551 000 A0, 143004
UM E 35 Ve A T840
1.9 %itsae

BAEDL x =5 2R, R SPSS 13.0 Geil 4 47 B N R o7 2
AT, L) LA T ¢ KR
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2.1 #MBUL P33 Eadkik

Western blot 445 5 7R, rAd-p53 1EST ) 48 h, [ P53
AR RIS PBS W T, R U] rAd-pS3 pIEGL T
T FATLIRE 20 ML, T 1 TR S P PS3 BRI RIB (I 1) o

1 2
L e
P —

1. FpE2a; 2. vAd-pS3 67 4A
E 1 Western blot #&ill rAd-p53 515 48 h 2 4& 5 P53
EAKFRIE

2.2 rAd-p53 BAA ST XA AL 69 R 2R

rAd-p53 HREA HOIT X RS AR B A R AN i A SR LR 1, 4
HZRIPIPT L, W B 5 m & HI A G it 225 (P <
0.01) ;rAd-p53 + IR A 18741 IR 41 . rAd-p53 597 41 1 15
AYMH 81.49% 30.74% F133.67% B4 1EIF 45 a7
HIFAEG 3225 (P <0.01) 10 IR 415 rAd-p53 JRy7 4
Geit e (P>0.05)



786 o= OB K % ¥ R %31 %
*1 RABEBARERKNEERHZE(V/mm’, n=4, x£5)
415 1d 3d 6d 8 d 114d 13d 16 d
X IR 2 55.30 +6.71 137.24 £13.73  282.22+32.42  425.19+29.92  656.22 £38.65  838.04 +36.34 1197.06 +125.73
IR 41 52.36 £3.98 105.64 £12.08 135.00 £9.91°  271.84 +£28.73%  350.54 +8.14%  547.04 £13.17*  843.12 £15.73*
rAd-pS3 JA¥T A 58.09 +4.90 85.21+9.42 136.17 £11.18*  217.80 £12.15%  361.17 £5.95%  541.06 £10.79*  815.46 £25.28*
rAd-p53 + IR BRI 7 4L 51.75+5.94 75.35 £7.93 116.36 +8.87° 143.38 £8.79°  166.80 +34.43%  217.73 £19.91**  263.06 +19.90*"

a; P<0.01,5xrmab45; b, P<0.01,5 IR 424= rAd-p53 A1k 4k

AP0 ;B IR 285 C.rAd-p53 7557 485D . rAd-p53 + IR BRA-VE J7 40
E2 fREANLEENELHBEREKI-67 f1FkiL (S-Px400)

AR 2 ;B IR 205 C rAd-pS3 74 77 405D . rAd-p53 + IR B A8 55 40
B3 TUNEL #%ill&ABEBMMAT  ( x400)

2.3 LB ENK

BE T ARSI R 40 I 2 b A (2 FE R IB A3 A, O
P ULRRRESS o AR YT 2H R AR LD IR R [R] i kM RS
Hor rAd-p53 + IR BRAIRYT AR IR SE R £, TN xd R4 & LR
HEHIkL
2.4 BF B o R dg s AR )

Ki-67 e 4 Ak 45 5 0 7 3 58 40 I A% 2 o, BZE 40 A (R
2) o rAd-p53 + IR BE A& 947 40 I o5 40 A 14 58 3R R (19. 30 +
4.67)% , rAd-p53 JAYTLHH(49.20 +8.11)% IR 2H 4 (53.50 =
9.40)% , XFHEZH N (87.90 £7.39) % , rAd-p53 + IR JAIF 4l
FART SXT R IR AMIARYT 4 (P <0.01) , rAd-p53 3577 41
IR 20 5 R F 5% B4 (P <0.01) ,1fi rAd-p53 JBY74 5 IR 4
WG EZER(P>0.05)
2.5 BFyE e e A

TUNEL #2558 R W T-4i i 5 G, 2 304 9 ol
TPRT/IME, BUESR (B 3) o rAd-p53 + IR BEGIRYT 418
P PAT-2E Hy (25.57 +£2.49) % , rAd-pS3 JAYTLH K (8.27 +
1.23)% IR 20K (7.99 £1.23)% , STHEGZ K (3.10 £1.07) %
rAd-p53 + IR 57 4168 40 08 1~ 25 = 1 R AL A sy
JPA (P <0.01) ,rAd-p53 JAY7 4 IR A FNST HEAH 3 21 2 ) #H Lb
WHG 225 (P>0.05)
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bR A i) [ pS3 S S U M S AR A R A
FFER TR, pS3 FEIR (4 1 T g X iR

240 Y 9 U T R L R R R B T SR B A
HC S EGE Ak DU AR S8 B R 3 BV E T - 5, pS3 A
AT = S5 2 380 3 [OEL ¥ 240 ] SO0 7T 346 o e 248 LX) A I
ST U o p53 JEPRIANA AT L i 3G p21 WAFL/
CIP1 LR 4] Cdk-cyclinE & & %) ( eyclin-dependent
kinase ,Cdk and cyclinE) i BGE, S E40M G, ~ S HIBH
T (AN 452 A A G, 30 T 900 0 400 e A i L ]
VL TS p21 . 14-3-30 1 Gadd45 F:[H, 1146 cyclinB
5 R E B cde2 JE K cyclinB-cde2 54
FITIRE , A0 Ao Jed 4Bl G, 30 1) MU 3035 fb R 3
I G, ~ M IR . Hik, pS3 SR v fE A 1 il ik
J7 J5 DNA #1118 & 7 Gt - [A] U5 A 3% 4 ( nonhomolo-
gous end joining, NHEJ) 185 4%, fli 07 S 3049 DNA
XUHEWT LA REAS S, 1 o i 2 & A g T

H A& AR 209 UEY] rAd-pS3 BEMEA R Gy
22 i 93 A0 B, O 8 1 0 b R A B X ik S Y R
PES T AP 1 v RN T B AR AR R, L
Z2 rAd-p53 1A WO O R A= KA A B RIAE T, 45
R BEG IR IT 41 AR By M AR K R 3R o
81. 49% , 1fij [ e IAFR K A K5 T /N 1 % B2, U P
rAd-p53 5P HG TR YT O R BT A R A B R Y
HERINHIVEH ;5 rAd-pS3 JRYFLH AT IR AR B, B A
TR L e AR A5 5 /N T b e A R A ] 2
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BT o T7 250 A R R, 2 rAd-pS3 ST ER
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BAE R E B B R AR T, AR ST/ HT, B rAd-pS3
SRS THE B A U R SR G R B 1R, BE
02 L T P A0 0 R

AWTFEERIRUESE T rAd-pS3 REGSTE A P 1 3 )T
2R M X SRR B B (R AT AT 1 22 IR RS R
WG, WG REE P 51 A) J S ) o T PR 45 245 fg ek
(8] 557007 ) TR S (8] 45 o BB A9 5 9 TR A B R DR o]
(4 G, AR rAd-pS3 IS W07 IR T TR RS A
— MO RIRTT T B ARTIEATR N rAd-pS3 BRE DT
VRS IR BRBTIR T 07 S8R T SE gkl
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