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ST (47.9 £5.4)% (P <0.05) . &5 HHRFETTXT HER-2 P44 A 5290 5 e iss 8 Pkl A 1 AR T PE R

[ &R MNU; B 55 e s HER-2 ; SD KB #5387 T

[shEES%2] R7336;R737. 14;R979. 1 [XEiREmG] A

Targeted therapy with herceptin to rat bladder tumor model

Liu Jianjun, Li Jianchang ( Department of Urinary Surgery, Affiliated Hospital of Guangdong Medical College, Zhanjiang, Guangdong
Province, 524000, China)

[ Abstract ] Objective To investigate the therapeutic effect of herceptin to rat bladder cancer.
Methods Totally 50 SD rats were randomly divided into experimental group (n =40) and control group (n =
10). The rats of experimental group received a perfusion into the bladder with N-methyl-N-nitrosourea (MNU)
at 2. 5 mg every time, once per 3 weeks for 4 times in all, while those of the control group underwent a perfu-
sion with normal saline instead of MNU. In 1 week after the last perfusion, the bladders were slited for gross ob-
servation and the biopsies were carried out for pathological observation with HE staining. Immunohistochemical
SP method and RT-PCR were applied to detect HER-2 protein and mRNA expression in tumor tissues. Then 16
rats with HER-2 positive bladder cancer were randomly and equally divided into treatment group ( herceptin,
20 mg/kg by intraperitoneal injection, once per week for 6 weeks) and non-treatment group ( normal saline, 0.
5 ml). Tumor weight, size and shape were measured and calculated for the inhibitory rate of herceptin. HE
staining was carried out for the morphology of the tumor mass. The expression of HER-2 protein was detected
with immunohistochemical SP method, and apoptosis in bladder tumor tissues with TUNEL method. Results
The results of inhibitory rate was 50. 0% , and it showed that the differences were statistically significant in
treatment group compared with non-treatment group (P <0.05). Immunohistochemical SP staining showed that
the expression of HER-2 protein was significantly decreased after herceptin treatment. TUNEL assay indicated
that the apoptotic index was higher in treatment group (64.0 +6.3)% than in non-treatment group (47.9 +5.4)%
with significant difference (P <0.05). Conclusion Herceptin suppresses the growth of tumor mass and im-
proved apoptosis of tumor cells in experimental HER-2-positive bladder tumor in SD rats.

[Key words ] N-methyl-N-nitrosourea; herceptin; bladder tumor; HER-2; SD rats

Supported by the Natural Science Foundation of Guangdong Province (2008-63041). Corresponding author: Liu Jianjun, Tel: 86-759-2387418 , E-mail ; zj-liujj@ 163. com

H53€ 7T (Herceptin) H i %5 T HER-2 fH %
[ESTE] 14 FARHE S (2008.63041) LR R AT R G , IR BN, BRTA R
BRI, i (0759)2387418, E-mail : 2j-liuji@ 163. com T FHARBETTIA YT AN 53 06 i e 1 s 461, ELAAR ML v A 58




Ay —

H32 oM o= %

2010 43 A 30 H

N
ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

Vol. 32, No. 6
Mar. 30 2010 559

AT o FATTH N-HBE-N-TP A B Jik ( N-methyl-N-ni-
trosourea, MUN) {75 % 1 SD Bl A 1% I e g, 7 i
HER-2 BHE A9 155 JbE IR 8% b K Jes b B8 7T HEA T35 97 52
5, e R R A4 AL & TUNEL 25753 , A I Her-
cepin X BEHEIR e b B RIRT PR, BURS A E o

1 HRE 7%

L1 g Ao

7 ~8 [k SPF L fit FEsfErE SD KRR, (AT & 180 ~220 g, 3t
50 2, mi )7 AR BE A B S 0 gl ) b o B [ RS IR 2R S
2008 A036SCXK( #. 2004-2008) | . FT A5 S sh PIREHL 5> A %) R
ZH AR, X B ZE 10 2 FERIZ 40 H
1.2 #ZRXAAAEE

MNU ( N-methyl-N-nitrosourea, 3 [# Sigma) I f#F - 20 C
URARTH, SEHRHT 1 RAS MNU T 4 CUKAf 55 mg/ml MNU ¥
WRHTC (UG ) < PRIBGE B MNU, 7 % T35 4 pH E28 6.0 Y
MR R 22 vh W, BC 8 S5 T 50 min 3 JH 585 B HE 2 40 (7
[) ; HER-2 Z sepef iR CRDUH L 83k 17332 s 9T Polymer
Helper, = i Polyperoxidase-anti-mouse/rabbit IgG, TUNEL ¥ 41
R T A 5 & (AL AT AZ B HF ) 5 RT-PCR W28 9% 15050 &
(Takara /A 7] ) ; Master-mix 2 4l (7N TEF5 417 ) ;50 bp DNA
Ladder( RARA AL ) ; BfE0E ( HilEA 10) s BR2ET (REZP KA
AL A5 B3345)
1.3 Z&/E

RSN (BRI O3k , A 5 DD L (P Leica) , HL T
FR-( HA SHIMADZU) , 5 #1L2H U HEAL (= 7~ BMZ-TT 5 ) ,
AR = RV R B WL AR AR 1 IS AL PCR 4 AR TR S TR
i JEP 4 (Eppendorf A7 ) , 622 B35 ( Olympus 24 7)) , Fi &
Fa i VKA (LS — AR ), 57 T B Trizol K B G 3k | K i
EP 4 (J7MBAE) -
1.4 MNU J&peif iz

SCHGHT 8 ~ 10 hofF R AR K AR, 3% BRI L Z Sl
30 mgy/keg JIEFFETE SR BRI , BILAR T 4, JC B 088 JIE A0 5 A8 28 PR3 Ab
FAABEIDE , 5 PRV, %S RRZE IS DV 0. 5 ml A= BHER K, 526
HEBEHE: 0.5 ml (2.5 mg) MNU &K . LL& P ZUOKMERE
T RBUIOK 3 d R Btk A kK JBEE#E 4 3 A 1k, 3t 4
WK ,MNU & 10 mg,
1.5 ARAaRE

55 4 BMEHE S 1 R CRIES 11 J8) ke, Jrik: A Bk
IR Z G J5 R B RN , 1515 U 1B, BRI 28, F IR IE T 908
PIARKZ 2 em, YIIF R0, SEMEZE T LZ , UIIF IS b , PR R WL %€
g RN BCE B R B e EE AR A, T — 4 mm x
4 mm K/NEIE R BEHELL AL, 5873 BB 22U EP A8 )5 52
RVE T ARE DA, BB TR e MR 2H 4 10% I ER E . e
VIO 5-0 Ik ol 8iae & 2 2, KP4 5 K NUZ, IR
WSV SN 1, 232 U1 1 CR R AR FET T — 25 51
Kot A
1.6 WRAREFIE

H RS [ pe A A i 3 W R (HE e fn,

1.7 %92 204L S-P ix4m HER-2 & & &k

FRLD R B A SlK, 22U A EDTA pH =8.0 B84
WAERCE S B K 5 min, 0. 01 mol/L PBS YUk i J5 A 3%
H, 0, 10 min, 58435 I A —+HT % i 60 min,0. 01 mol/L PBS
PR 3 min x 3, A —HUE R 40 min, YEIJ5 0 DAB (A,
W T UERE S LR B TRAR R G K B B R
1.8 RT-PCR # HER-2 mRNA %1k

M\ PUBMED A 2 6 2% 31 UM G 1) 3k I R 91 (3 B 3 4
= :NM_017003) , 3% Primer 5 F1 Oligo 6. 5 # {43k 47514k
NN e el A N (1 AP 1 € Sy NI,/
JifrfEE L B RINA 4% 33 5 1% 30 70) 6 18 B 6 4% SR A cDNA 3
HSRIRER 10 pl, BEJF1T PCR R, 2 844 50 bp DNA Lad-
der(50.100 150,200,250 .300 ,350 .400 500 bp) , HER-2 |- if
2|4 5'-GGTGTGGGTTCTCCGTATGT-3' , it 5|4 5'-CGTGGT-
TGGGACTCTTGACT-3', B [ i Bt K JE T 250 bp, W & & A
10 wl,2% BB se i v Tk e
1.9 RBFHME G RAE

2 LRI K S kE 4l 4k HER-2 BH 4 I RT-PCR [
PR B e K B 3E 16 HBEHLAY IR T4l 8 HARTRYT A 8
ST T IRl 9 HAE X B, 458 11 B IRIRIT
SEH IRYTH IRV IRYT , # 20 mg/kg T2 (RYETL 45 TC ]
T RIFE R A SR e R ) L AR TR YT A A 337K 0.5
ml/ S B RE R G 1 R L 6 JH . X RAUR RS,

a1 WE RS FESHE 26 3 RAMSER R, IETIHIEES, 4
BRI, SR B e SR D5 22, e 20 5 W7 R A, K 00 bk
WU A PR A , M I i O ORI P 1 L, B R
eSS A R S TR, B 2L A 10% F S [,
AL,
1.10 s Fegm 2

SERREUGT IR ZH K BB e T 82, 45 X6F R 20 A BT 359 14 5 b
BT AN R RBP4 B it . 1697 AL AR I8 7 2% b ek e
JO R T A FH AR A B4 M I I il 2 R R P B B i

g3 = [ (ARIRYT 4T3 g Il it — Y397 24039 b o
i) /AR IT AT R i ] x 100%
1.11 TUNEL % &A% 8 T4

AR 4 wm R R S 20K B A K Z IR 30
min, PBS ¥k, 0. 1% Triton-X-100 ) 0. 1% HI#ERENIA TR 4 C
B3 4 min,0.3% H,0, F B ZILIFE 20 min, PBS #ik,20
wl TUNEL JZ 13 % 19 & 60 min, PBS #1%k,20 wl POD % i
7 30 min, PBS #hik, DAB &, 5% T WA H il 2 () i) L ©
IR FE o e Al B, 1% BRIPAE 0t 1 ~2 s, F R AK bk
B R W AR ANMAZ S Y AF oL, TR GBI W Ao
1.12 &R H) 8
12,1 fugeddfb S-P k& e gl b e 40 i 40
Fe RS (A0 SRR b BRAR B (A A L R R . 256
BRI AT (5 L ) 0 G (0 58 BE afE A 72 dm B e . e (BB
R HIARAETEE - BIME R O 43 IR BN 1 43 A i 80 2 435
VAR 3 4o Ge iy BRI o5 AP dr v « B 40 i
Br<5% K (=) (048):5% ~30% K ( +)(14);31% ~60%
FC++)(243) 5 >60% K ( +++) (3 43) o PIBITFA-AEIN, ¥
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GERIT R 4 ATERL0 ~ 1 4 B 2 4y S PHME3 ~ 4 43
P55 ~ 6 43 i FHME
1.12.2  TUNEL JEOJAT-25 080w A0 1148 e (4 o ik
BB AR A O T A B A
100 AN4HA, 71450 3 AR, T AN A A0 A S B E 43 R
RPTHRE(AD)
1.13  %itsacse

P THE ORISR & 5 35, R SPSS 16. 0 ik 47
1R,

2 HR

2.1 —EE ALK

VEIEE AN . K BT RRERS 120 ~ 150 min HEFR . 525697 4
210 HR B 0 B PR IE B 07, PRI E K il 9 1, %o B4
KEA 1 BIH T RREEA S MFET . 5256 5 B9 4 K B 20
KEFIAE 22 T AIGR S G, 040 K U BN W) R B L DR o B
BEIFFBUE RIS 2 ~3 d Pk B BOORS ff 28 B L  BOnkaR , ) 1%
Wi, GiTsE T ARG 5 ~7 d vk, 1 flk Bl O % A K
Yo PRI, LA KBRS A I G SR ml PR

BRFETT IS IR AT A REAER T A KRB B B
ARV AR5 2 85— I DL R RS 22, AR T AL 25 51 A
P H KA LR , JOIREE ,, K BUFET .

2.2 MRILE

5F5 L1 JEUTITF 15 I T DAL« XoF B 2] A A5 e 2 A A DL 2% 5 5
20 KRB0 155 Jo0 3 A Ol i 8 S, e 5 SR AR B /NG
R, 2B A K RIS PRI L, B2 2 K v, iR R/ NS —
(FE1A) o 3 H(7.5% ) S5 4R ROF R B4 £ .

55 18 JEHYITE I IDEst UL - BT A KBRS JEHE K, 1B e 45 1 1Bl 2
SRR s X HRZE 9 HR VA 4 RRRH BBt A, 2 &,
K/NASEE BT 40 AR TR YT L85 Dk 9 gt 22 %, 52 S A0 IR w4
TR A A AT, 5 A RN 2K RS (L 1B)
2.3 MR IT X BT I 6 dp g R

Sof B2 A BB I 5 (258. 1 + 16. 8) me, A1 V4 77 41 i ke
A (317.5 £23.2) mg, IR AL G B2 M (285.9 £21.1)
mg, I AL IR - 1 5 I /N FARIR T4 (P <0.05) ,
AR B 2RI AU X IR 7 4L A IR 3 50. 0%

2.4 RN G 6 A BE &
S5 L1 SR X B2 K RO R A b fz el 2 ~ 3 )28 AT 1

AR AR SEHREH 40 JLR BUHR 85 IR DR i - J g 38 461 (& 2A
B) , RIUHBAT L S SRR 2% S A i 2 R d A% o 2
AHRT UL AR 1 Rz bR 2 6] (B 2C) o 55 18 JE B - %o BR A [R] iy 5
AEIRIT A 8 FC AP el 40 AR A TR LI, A A% B R FLA
PEZELEIH R, AT b R G5 MR AE 58 4 2R, S OR 18 43 A i HE
G SR M g L 5 AT AL B AR 1A VR T 4, W] LR 4y iR 1 E
(#2D),

2.5 RIS JE AR bR HER-2 #9 %0z 418 S-P

=R

55 11 JE I 38 BB AL b, B (W43 0 ~ 1 43) 9 i,
S PAPE(2 53) 10 ), FAPE (3 ~ 4 43) 16 4, 5 FAHE(S ~6 47)0
B (E 3A B .C) ,38 il IR i I j v HER-2 B (A Fk BA
RKA2.1% ,

55 18 JAIET IEYT L 8 BIAYT T HER-2 FHE RIS , 16T
JE A LIE R HER2 Z (I BIE (B 3D) o %45 S48 m i 28
TTREFRACBE MRS HER-2 1123k
2.6 HER-2 #) RT-PCR 4 %

16 il S5z 20 4k HER-2 FH 4 119 155 e PR i b J g 2H 403047
RT-PCR #l, fF $2 B4 RNA AD260/AD 280 )k F 1.8, %4
PCR #1414 250 bp /974, HR/N 580+ v Bk — 2 (FE
4) , GRS i B B IBE PR B | g HER-2 BHE:

2.7 JEREAY B 69 R TR A

HEE T W HL R T A 2 E B A (B 5) Rl
TGO TSR TR RS SR Bon e T A RARRYT
H 8 HRE A, IGITH AT(64.0 £6.3)% ,AEIRIT 4 AT Ny
(47.9 £5.4) % JRY7 25 AR Y7 AUAH LI 40 M08 T 48 5 &8
FHE (P <0.05) , 225 HAA Gi 1272 50, RABEETT B Jin i
AT,

A T 09I LAY I8 KARATA s B: LI IE ML &
1 511 FRWAREMEN K EIRERNE

A E 50030 BIE MRS LB ( x100) ;B 3 094K 5 U8 PR AR R £ B (X 100) 5 C: K b g4k & (< 400) 5D B BE AR 28 & B & 51 3R 5

( x100)

2 E 11 FARBAFEMMERENE (HE)
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A:HER-2 3 & 1 H;B:HER-2 &, 55 [k ;C. HER-2 S & 1Ak ;D 45 5 7776 97 )& HER-2 Mt
B3 %11 FLIe AR K LK E HER2 G EHLNE  (S-P x100)

M 1 2 3 45 6 7

M ARAE 1 ~T 2 J B 20 2%
4 %511 FLISAREBEIR B8 b R % HER-2 mRNA ) RT-PCR £ 8]

. .."" .-

A:dEi8 S4BT 4
5 %18 FAERITANE T ARERMER AT ME (TUNEL x400)

3 g

3.1 HER-2 5B pt k3% L &

HER-2 & 595 3L [ HER-2/neu 45— B
P A R A TG P 0% 025 JEEARE £ 11, HER -2 1Yyt i R ik g
512 HER-2 [R]J5 — SRR 30E 1 T 77 BRI 45 & A
111 57 | AN A2 425 1 %) 240 L A= A A 66 DXL A 2 £, TR B v
FEWAE 55 AT RS0l o (55 1% 2 M AL 0 S B i
JELSBIAR DG 2R 11/ 448 B JR 00 48 P SR R 5 5 W T P 2
T A LS 2L 0k 3k A O T, O 5 R X AR i
Ao FERT SIS 1) FL Al b, AR S5 H MNU Ji ) 2
52T HER-2 BHAE 9 3% e i sh A 7, JF: i b8 HER-2
BRI B K BRI TR T T R YT
3.2 MR ITHYRT IR B AR R AUH)

BRFEVT H AT E 25T 7 G . O F iR yT HAth
HER-2 i1 B 46 1K 00 Mk B, L0 n i ) i) o
BRI AE; @5 T 23 EMRIVE T, Z2 3001 R 58 1)
CERL RIS S D A B IR SR T IR
A N B DR FIVE L s B R 2L g AR T 04 37 4 B IA

7 WA AN S BT 7 I T LRI

WS RWT, BRFETT S 2597 245 b7 25 WA, TN
FEVTWRG N AT 25907697 HER-2 i i 36 35 1 L
P W A ST A TR T TBRSETT A AT 1 R
B0 B R YT AT JE K o o7 R A (] AR S L%
fif 3 JER AL A AERS ] AR 1 ARSET %, 2005 4F 8
AHGE R 110G T REFETT IR G AT PRI T e A 1k B I
PRI AEASEE . % HER2 ( +++) H g
A AT R B B A A G AR ) 18 4
A R IR 2 AR IEABRIET TS AL T IR B
g G e

TE 5 Do B8 YR 97 J7 T8, BOR A BF 98N Ry b6
TR — 253657 I DRI B I ROT RO F AR 4 N,
(EIBA 25 T LA 5 H P A, Wallerand 45 30, #11
WIAYT . BCh E AT B RN 3T, B8 5 TR TT I e Y
ST RO A R 9 20 X AT 25 Ak 2 e, ]
TR PG & AT LR 3BT o AR SCIR MR % U
TR AR AR W], AR R TT FR 257697 HER-2 FHAER) SD
KEBEDEREA R T AR S, A8 S50 A e Xt
BRSETT 50T 25 15 N FAE DR 5%, o g a2k — 20 52
B Uk 7R

ARSI R A S5 A 8 5] HER-2 PR () 1B e s
FABRFETTIRYT G e gl Ak 378 HER-2 22 1M, 87K
MRFETT REFEARBS Dt HER-2 25 133K TIESE T B3¢
VTR T AR T i HER-2 85 13X — g Hl i
TUNEL PR T-48%0% i , ULHTRRTETT B AL 196 4 1)
PT . IRPRATHTZS R BETT HObR AL g
Ow/b A8 N R K T 1 77 2 @A Fe it B R ik
HER-2 1) fif 928 4 Jf0 1) 470 4% 44 88 4 4 e 25 4 1] ( AD-
CC) ; @Il HER-2/neu 5 [ 55 52 1A% i 22 IR U it ( re-
ceptor tyrosine kinase , RTK ) #8 ZZ % it HoAth il 57 & A= 38
IBRTE 1l S 0T — SR AR 5 (sl 55 A M A KA 5 1 A 328 s D1
SR ATT T B M R
3.3 #METHIER

MR TT (4 LRI 2 5 24 W o 3 A G 1) 9 %
(25% ~36%) . K (22% ~38%) I&KJH (18% ~
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48% ) = 11(23% ~46% ) > (14% ~36% )2
ZHEEWRAA G &AL, 4T AHE PLad ORI 2 1 %
fift , PR 25 JE AN RN 2 A ORI . R FET T
I 25 W e & B 28 IR 2E R AN R
N, BB BT A2 o ARSI PR R FE T AR LR R
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A7 B2 R B S BB A BT e e 0 2
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