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Reexpression of somatostatin receptor type2 gene can enhance the effect of

5-FU on pancreatic carcinoma in vivo

DU Zhi-yong, CHENG Li-mo, QIN Ren-yi
( Department of Pancreatic - Biliary Surgery , Tongji Hospital , Tongji Medical College , Huazhong University of
Science and Technology , Wuhan430030, China )

Abstract ; Objective ~ To observe the therapeutic effect of 5-FU on pancreatic carcinoma after xenografts
transfected with SSTR2 in vivo. Methods Human pancreatic cancer cells ( panc-1) were inoculated
subcutaneously to the back of nude mice. The animals were then divided into 4 groups randomly ( n = 6/
group ) when tumor nodules grew to about Smm x 5mm seven days later. Group I served as an untreated
control , group Il received 5-FU via intraperitoneal injection, group Il received an intratumoral injection of a
combination of pCMV-6C-SSTR2 and lipofectamine 2000 ; Group IV recieved 5-FU via intraperitoneal
injection and intratumoral injection of SSTR2. Finally, the animals were anesthetized and the tumors were
excised and weighed. The result of transfection was detected by immunohistochemistry and Western-blot. A
quantification of apoptosis rate was then performed using Tunel method. Results The expression of SSTR2
was detected in pancreatic xenografts of group III and IV transfected by pCMV-6C-SSTR2-lipo-
fectamine2000. Combination of SSTR2 gene therapy and 5-FU chemotherapy resulted in a significant effect.
The tumor group rate of group IV was slower than that of the other three groups ( P <0.01) , the final size
and weight of tumor was smaller than that of the other three groups( P <0.01) , but the apoptosis rate of
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pancreatic cancer cells was higher than that of the other three groups ( P <0.01). Conclusions

Reexpression of

SSTR2 can ehance the sensitivity of pancreatic carcinoma cells to 5-FU ; combination SSTR2 gene therapy and 5 -FU

chemotherapy may be a new upproach for therapy of pancreatic carcinoma.

Key words ; Pancreas Neoplasms/ durg ther ; Tumor Transplantation/ durg ther ; Fluorourail / ther use ;

Receptor, Somatostatin/ ther use ; Antineoplastic Drug/ ther use
CLC number:; R735.9; R73 -352

AR R R 37 R (SSTR2) 3 ik 1l B 2 1) 1l
T Pt e g A K e TR B OE B FL AR Y LT 90 % 1Y
e I 2 2k T # ik SSTR2 Rk it fE E D e
f9 BT 58 22 W, B e SSTR2 S IR fig R 3 1L % W 3%
B YA YT R, LU T R G A s R R e AN O
T R AR &5 WALIT 25997 Mg iy — 4
B LR 5 R 40 M R T . SSTR2 JE R K kR
T2 14 B AE T B R AT XAk T 25 9 (5-FU) B
BHEESRKIUME, X T, EHEKEG 5-FU M
SSTR2 J& Ay 97 # B IR R i % A 8, O 6 HC %) Jib o8
B AR K R0 A L O T A s g, DL R R I R B A N
HI 5-FU F1 SSTR2 K& [ 36 97 I Mg g 1) AT 47 4%

1 #MEMATE

1.1 ##

N RS 40 B Bk panc-1 ( JC SSTR2 33k ) g F
] B o B2y e R b 5T T 524 L6 JE i BALB/C-
nu/nu BR BRI T AL 4 R W BB P L s pCMV -6 C -
SSTR2 J5i KL (2 il AF K 27 Bell 2042 B 5 g BT A li-
pofectamine2000 M) F Tnvitrogen 23 &) ; #2 B v ki i 57
@ T Promega 2% F 5 T SSTR2 £ we B HL /K W T San-
ta Cruz 23wl 5 BOMR 5 44016 6 AR 90 09 S BT F 1eG W F
e st A W R A RS 5 Tunel 32 57) & O 78 [
Boehringer - Mannheim 23 &) 7= i ; 5-FU i 4 7 & K &
M LR A PR
1.2 KBWHIE
1.2.1 mef4d MAKBH®E DH-Sa K& 1
pCMV -6 C-SSTR2 J5i i , #% M8 $i B A 3 77 & 36 W1 45
S WOBORL , PR A7 25 o
1.2.2 mBBEHrABEBHEAGE T HMHHS
10% Jf 4 1ML .0. 03 % 4+ i B i i) DMEM K 37 3% 5%
Fro BB A KW 4 M, & 0. 01% EDTA Y
0.25 % Jpk T 1 b 5 Wi 4R 40 B S8k ¥F T G I B R Ak
L PR E N 2.0 x 107 A /mL, A HBE R R B
fft 0. 4mL B 8 x 10° 4~ 41l Jfg .

1.2.3 SHayAARE 7dJ5EMHFH K Smm x
Smm B, SHWFENL L 4 A, B 6 H o T4 %I

Document code ;: A

MO EES THERHZ W (PBS) , & K HAFE S-
FU %G Ty S-FURYTH I IE 4 T 5-FU; 11T
4 4 SSTR2 & B i/ ¥7 41, 3 W i 4 pCMV-6C-
SSTR2-fi§ Ji f& #% 4 SSTR2 HE [ ; IV 41 3/ 5-FU I
SSTR2 KRBk GG JT 4, E 45 T 5-FU 38 N 1T 59
pCMV-6C-SSTR2 - fig Jit {4 . % W 1 4 pCMV-6C-
SSTR2 — Jig B4k 43 il T %5 7,14 ,21,28 KRt 17, &
WKL SR Bk Bt R B L 0. 5S¢/ L, B IR 4
HiBTRL 5 M B4R 26 0 0l 5 T i i 55 R R R A 2
SOpL, RS 1Smin, R ERG, E iR HE
15min J5 W M. 5-FU W45 725 T4 10,17,24,
31 K#% 50mg/ kg # 47 (¥ T 1mL PBS tf)
1.3 ®wilEmRFE
1.3.1 phsg k. 4z RS AT RS R
RO M e KR (K) MERER (). %32 X
JBR BT A AR R, R R, o AR AR R . R
A R AL SUCA 10 % B I P T RE Ay s
B -T0C vk R A5
1.3.2 % 9% ¥ i ( Westernblot ) | % J& 48 27 4k % 44 |
SSTR2 4 H 2R ik M e e 3 15 A 2L 8 100 mg
A Tml 2] 5 2% whoi, PR vk B A%, 12 000 v/
min & .0> 15min J5 B L% , Bradford 35 5 & & H ik
JE o B 100ug & 2K 1 DL 10% SAD-PAGE &E Ji¢ L ik
B, W A PVDF B, 5% B iE W5k B it
B MA—FHL(1: 1000), TEEZP4CHET 2h;
MAZH(1:5000), BEHE Th, {5 &Kotk 8o
i E RO, REAR I EEME - EY
R -l AAY AR (SP) B, —HE 15 100, 4
1:500, =5 1 F BEOR 0 1R 3R 2% vl i ( PBS) A& —
Bro B HRR B R AR Y e Al Ak U0 v 2 5Kk, 40 x
BT R AL 10 S REF, 2= 5 000 A4,
RGE E L&
1.3.3  Tunel % @ 0 f A — %
heim 23 ] 7 fib id B 5 524 .
1.4 HitFEE
BRI IR £ bR (v 25 )RR, BEM
ZSFEH R P <0.05 A E L,

¥ Boehringer - Mann-



828 b E -8 S 4 & 915 %

) B o=@ FRCT B A M B RN 2% ) . WURL T LE 40 M
A derp KNS S A AR R B T (KRR ) 41, TT(5-FU)
2.1 SSTR2Z EAXZRELLRMNE o oA o R (1)

2,101 fmeam AR P AP R A URL B O B

14 1 48 ;| vV A
Bl 1 4% R (SP x 400)

2.1.2 Westernblot 25 % TI(JH)H,IV(EHEEL)
2 H B SSTR2 et (1 H W 4%k 5 1, 1T 4 v o 4
SHEEOHMAWE(E2),

DL F 55 2R U0 W8 N T O JBORL R SRR A 1Y O
2 AT 5 BOBR M 20 2 b R 4H B EE B 3% 38 SSTR2 &

M,
2.2 SSTR2 EEEFES 5-FU 4k £ 3 fh g 4 &

A LL, IV 20 B SSTR2 Sk A H 9 &5 1, I 41 o G o

IV (HBEA ) 4 Momi AR K o B e 18, R iR g ok SHIEER A H R
N ERWEENT M3 A(E3, 1), B2 Westenblot 55 5
148 11 28 I 48 IV 48
B3 B sci 14 o R ik B R IV AR IR B/

2.3 WEREARATHZM G W ZL, WOLE Sy i . Tunel [ AT UL IV 41 iR 0 T 40

HE Je 0 ) R ob b 08 T 20 i 2 2 ok, Bk A IR 2 (BT 4) 08 TR fwm (MR o

14 11 48 I 42 IV 4
B 4 Tunel B ( x 400) IVAMBEMTARHKEHENZ, M4 Rk, 1,10 45K



5511 4] HEF, T AREEEEKMEZERIEFEEK G 67 BFRIRE B EE R 829
Mt SSTR2 JEPHAYTHE G S-FU MLy7 0 B R MM BAEJH . A BF %) BOR, Bel -2/ Bax {5 0 i
{1 5% M o AN M Byt R T, R AR 9T s A O RO, U B 4
H BRI ) W (o) A% ) MU Tyt R RE R MR A M R RN R, £
I 2,038 £0. 176 1.412£0. 146 0.56 0.09 HULH M BFgel? e SSTR2 £k 5 & & M
I 1.985 £0. 168 1.352£0.108 0.58 £0.12 Bax-2 [ 33k, F i Bcl-2 {323k, Guillermet 213
mm 0.318 £0.098")+2) 0.523 +0.090") ) 1.47 0,132 (B 5% 25 S b 35 B SSTR2 3 36 5 F  Bel-2 [y %
v 0.134£0.076"+2)3) 0.322+0.04312:3 2,170,197+ %)

D)5 T4 P <0.01,2) 514 P <0.01,3) 5 1T g4 P <0.01

3 3 8

R, e AR M — T A3 A T R R TR
Pk HFRBERMLAE 10% ~15% &£ 4P,
Tk M 955 X R AR R O, F B S AR A
RAES5S% LLFP . Bk, S48 A 9T 7 % B8
gt ol B, AN BF g0 T, SSTR2 S X AT
Y g 198 I 988 1) 10 M 1 O L DN 2 — , L 7E R IR R 4
ORIy = IR U N 1 I WL -2 e I Y I
5 LRI i BF 5T 1270t % B, SSTR2 T % 18 5 il
Aok 0 S P R P A R A L P R R A
FE A0 R R 5 S A0 M R T S R R R IR T
Ve o 5-FU 15 36 97 14 10 2R 48 b 98 £ 435 J66 AR 88
2 ML b7 25 9, 3 R O 9 AR i Y A
Tk KRR

AL 25 B OR  BECAIR T AL R 2 RS AR R R AR
KN TR W N T SSTR2 R T 4. 5-FU
Ak I 4 Bk BE AL T 40 M O T R B s T Bk 3
2] 7 B — SSTR2 JE [N JA JT 5 5-FU 4k J7 XTI J 48
MR AN K. bR 25 R R W I 4 SSTR2 3k A
M 5-FU IR J7 XF panc-1 B R 98 7% 0609 A B & 19 B
[ %% BE o Ho AT A AL W

(1) AT 285 B F 192 IR 98 20 e 19 % 165 1 L 5 33
S0 Mo PR T )R 0T SSFU MR O iR T e IR
R — AT 25, M R A R Rl i
SEMB T ORI, WM S EERA T
Bel-2 H [ K i Bel-2 Fil Bax 4 A 5. 1E FH 78 98 1=
PR Tk R rp R OC B AR T . Bel-2 0 4 B 1,
Bax {2 20 1 08 T, = % 22 Al 9 b 1 ke R R 4N i
TR T o I PR AN S 8 B 0 v g e
JUf 9 40 B 98 T- 5 Bel-2/Bax B {H 2 A OC, KW
Bel -2 il Bax 75 o I 98 40 1 08 T 38 5 o 7 P ke %

ko B UL, SSTR2 3k J5 A AL RE 2 2 34 I gt J 95 4n
Ji i 98 T, (A B Rl DLGE 5 R 98 Bel -2/ Bax Fb fH R 1Y
T 1 R R A M Xk Ak T 25 W S -FU B O ME . AR S
B R, B 5-FU 3R 97 X AR B Y R e BT
LAY, Mg 2 T Y R TS S W R4 R X
X Ud BN JBE R SR 40 i R panc-1 X 5-FU & I 3 it
2y, M SSTR2 3 [H 3 3k J5 nl @ 3% 42 & 76 1R IR
SE O M XA ST 25 4 5 -FU Y O, N T R I B
1 W3 1) %8 o

(2) W& B & 36 T ge A W)k 2 KR 1 B
WM %4 ARG RO 9527 2 W1, SSTR2 £ ik 5
CIRGRUN 79 e s I 1N R N N I e O
DN R N U I I
TR RN o W5 -FU R 4l e # 25 9 , Hak T DL
BT HUR AN M & R A, R B A i A R E
95 4N M 3K BE R 1 o

M2 BA N 5-FU b y7 il SSTR2 S B i6 97
B B 9 RTERRE CR IR T S AT V)RR R 0 A AL T
B, SSTR2 3 [H 2 ik 5 % i Jge B o Xt b7 259 5 -
FU 5% 4 HL w15 F — 25 B 5T

o

[1] Celinski SA, Fisher WE, Amaya F, et al. Somatostatin receptor
gene transfer inhibits established pancreatic cancer xenografts [ J ] .
J Surg Res, 2003, 115(1): 41 -47.

[2] Kumar M, Liu ZR, Thapa L, et al. Mechanism of inhibition
growth of human pancreatic carcinoma implanted in nude mice by
somatostatin receptor subtype 2 transfection[ J ] . Pancreas,2004 ,
29(2): 141 -151.

[3] Vernejoul F, Faure P, Benali N, et al. Antitumor effect of in
vivo somatostatin receptor subtype 2 gene transfer in primary and
metastatic pancreatic cancer models[ J ]. Cancer Res,2002, 62
(21).6124 -6131.

[4] Delesque N, Buscail L, Esteve JP, et al. SST2 somatostatin re-
ceptor expression reverses tumorigenicity of human pancreatic cancer
cells[ J]. Cancer Res, 1997 ,57(5): 956 —962.

[5] Fisher WE, Wu Y, Amaya F, et al. Somatostatin receptor sub-
type 2 gene therapy inhibits pancreatic cancer in vitro[ J]. J Surg

Res,2002,105(1) . 58 — 64.



830 Pl S A & 5§15 %
[6] Rochaix P, Delesque N, Esteve JP, et al. Gene therapy for pan- bax JE R FE L[], P EE@EIIRZeE, 2002,11(3)
creatic carcinoma : local and distand antitumor effects after soma- 171 -173.
tostatin receptor sst2 gene transfer[ J ]. Hum Gene Ther, 1999, [11] MDA, MR, IR %, 5. 5 — FUR WS IE R/ N IE
10(6): 995 -1008. SEYA YT MR B SE B B S AR R AR A LT ). o [ A
[7] Kumar M, Liu ZR, Thapa L, et al. Antiangiogenic effect of so- B¢, 2005,14(5) : 355 -360.
matostatin receptor subtype 2 on human pancreatic cancer xeno- [12] Chresta CM, Masters JRW , Hickman JA. Hypersensitivity of hu-
grafts[ J ] . Carcinogenesis ,2004 ,25(11) : 2075 -2081. man testicular tumors to etoposide -induced apoptosis is associated
[8] Kerr JF, Winterford CM, Harnon BV, et al. Apoptosis: Iis sig- with functional p53 and a high bax: bcl-2 ratio [ J]. Cancer
nificance in cancer and cancer therapy [ J ]. Cancer, 1994, 74 Res, 1996, 569(8): 1834 - 1841.
(4):2013 -2026. [13] Guillermet J, Saint-Laurent N, Rochaix P, et al. Somatostatin
[9] Clark JW, Glicksman AS, Wanebo HJ, et al. Systemic and ad- receptor subtype 2 sensitizes human pancreatic cancer cells to death
juvant therapy for patients with pancreatic cancinoma [ J]. Canc- ligand - induced apoptosis [ J ] . Proc Natl Acad Sci, 2003, 100
er, 1996, 78 (Suppl3) . 688 -693. (1):155-160.
[10] RWERE, REE, MEW, & BIRERKEH TS bd-2,

XEHS:1005 - 6947(2006)11 - 0830 - 01

B Ik B S0 S 57 235 75 1 HOIR iR e 1 457]

TRE, LS, FRE

(TEEHRXFWES—EFKR -S54, iT7 s 11000)

RBRI : HURBR M S5 551 5 HURAR W 5 e

B 425 :R653.3

BE 44 %, HE B A
M 7d ABe. &R 2 22 HR R
Kol 4 ~290.5 ~1.2cem /N
Yy, HUOROBR 22 i 10 K T A M B AL
RMAB )G HT K% 1. 5em x 2.0
em /NP, BT B AE TG B B 22, A B
HWETES . Mok 4: B
RN R i s L RN L
0] 25 P e Bk o0 0 35T B R WL — 24 24
2mm X 15. 5mm x 20. 5mm K/NE &
L1 1 2 SO = v B+ R T S e 1 B - e
50% , J& 1 w10 JE N A K, B
ENLIRINY R T TR RN L
WBR A P AR, DLW M A 5 BB CT
ek W NN A R R
A5 P 5 B A AL, A2 S0 Sl Bk IR B P
I % BE kL, 30 BU BT R R T RE

W75 B HA 12006 -08 22,

TEE BT FTEE, B BRI KA, $
[ BE R B B — B2 e il P o A, 2
NI 53 B e J 8 1112 1K 55 3R 97 1 I F
o

BIREE oo

X akFRiNED D

RS, EREEEEAN L. 5em,
&Ry A FOMR B TR AR SR M A A R
W (1) A2 5597t HE AR B B (S HE
SOBAE ) 5 (2) 22 BUHR Bl B (kT 45 5%
BAREK) . T 20064 4 J] 6 HAHK
TATF ARFE A, A 0L A2l BRI 4
ANY0.5 ~ 1. 2em 25795, VTR 3% ¥ R W
PR AT, 4 O &5 1 HOROIR A RO
PR BEA LM B AL = LS Ty 3
PN K AP — 24 2. Sem x 2.0 em il 4
5550 KR B A WS RE BB 2%
%R HLAY A, R O A B AT T
BRI b M A8 o 28 AT A2 0 R IR IR
2 D) B e B VD B L A 3R 5 A FHOIR R
YIBR Bk D4 il AR, KRG A8
IR R R SR R R A R — 3
Wit KREZBHEIGA N, 570 F AR IR
2 HUAR BT IR G & & R PR B At
BERE PRETETRIBRST LRE
B RGBT B0, TR A E IR R T R R
B AT AA) B A, B WL TR R OR 4
90% L b, k& E B EAETE
B RS, HIR T S kA
U R VAL N 7 N G |

- wHIRE -

LR VAN SRR TN i o VA TR
BEAMN, A o S 0 R OAR IR TR 35
EArar e 3 26 (1) HAk AL, S AL A
1E A B[R] I A A AR IR L85 (2) 1]
P AL, 57 A H AR RO IE B H IR R 19
IR (3) 58 & 5 AL, IE F AL E Sk,
A S R IR 8L, A SCHk N A
SR IRAT 73 2 26 (1) 3k E R
T, TE L B i A0 A S 0 YR IR AL 4
(2) &I PRI, BR IE & 07 & TR IR Sh id
A7 78 H Al o B IR IR A B R ] S A
FEBR B J T PR S 02 R OIR MR R R OIR
T o A — B TE A A B S FROAR IR R
A I R B, B — R F G e
S R AR B, R KRl B G A LR
Wbt CT L BBA—-EMEM, &
1P B A0 Bl R X A I
i B S 30 IR IR B B RECIR 25 A 3 4 S
HEX, AR Z W LESTTFREA
— M R B 3o M PR B A X 3 AR i
WS RE R E B, B SR A AR R 1Y
BE& o R AT BOIE H AL E IR IR
a1, BN AT S o BHORR AR O ABE A





