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[ Abstract] Objective: To observe the effect of RNAi targeting survivin gene ( RNAi-survivin ) on the growth and apop-
tosis of implanted human cervical carcinoma in mice. Methods: Nude mice were randomly divided into 4 groups, and the
human cervical carcinoma HelLa cells transfected with pSilencer2. 1-s2, pSilencer2. 1-NC, pSilencer2. 1-U6 neo or not
transfected ( the cells being Hela-s2, HelLa-NC, HeLa-U6 neo and Hela, respectively) were subcutaneously inoculated
into flank tissues of mice to establish cervical carcinoma mouse models. The influence of survivin-RNAi on the implanted
tumor growth was observed. Expression of survivin protein and microvessel density ( MVD ) in implanted cervical carcino-
ma tissues were examined by immunohistochemistry. Apoptosis of implanted cervical carcinoma cells was observed by H-E
staining and TUNEL. Results: Implanted human cervical carcinoma mouse model was successively established. The tumor
weight in Hela-s2 group was markedly lower than those in Hela-NC, HelLa-U6 neo and Hela groups( P <0.05 ). The
tumor inhibitory rate in HeLa-s2 group was 67.9% . Survivin expression and MVD value in tumor tissues of HeLa-s2 group
were significantly decreased as determined by immunohistochemistry( all P <0.05 ). Apoptosis of implanted cervical carci-
noma cells in Hel.a-s2 group was significantly increased compared with those in other 3 groups( all P <0.05 ), with Al
being (22.73 £1.37 )% . Conclusion: RNAi-survivin inhibits the growth and promote apoptosis of implanted human cer-
vical carcinoma tumors by down-regulating survivin protein expression and MVD in tumor tissues.
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Fig.1 Effect of survivin-RNAi on growth of implanted
human cervical carcinoma in nude mice
“P<0.05, ""P<0.01 vs Hela, Hela-U6 neo or Hela-NC
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Fig.2 Inhibitory effect of survivin-RNAi on
expression of survivin in implanted human
cervical carcinoma tissues ( x 400 )

A. Hela; B. HeLa-U6 neo; C. HeLa-NC; D. Hela-s2
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Fig.3 Survivin-RNAi decreased MVD in implanted
human cervical carcinoma tissues ( x400 )
A. Hela; B. HelLa-U6 neo; C. Hela-NC; D. Hela-s2

2.4 Survivin A B RNAiL £ A 3 A% A4 9% 20 272 2m 6L 8)
T #934 Jn



K OWFE 5. Survivin FEPH RNAT U5 #08 # RUES ADR AR K S5 TR T A0 52 i . 377 -

H-E Y45 5 875, HeLa 26 it 95 20 i S50 14 W
T 1) N N N I B S L O s
Hela-s2 ZH# Hela ZH MR ZH A T4 s £ 1=
£ 2 0 A 240 LR (6] [ RS 3 et R A
R ge( K 4 ). 1M HeLa-U6 neo #H . HeLa-NC £ i
JAPRASPH T4/ UL, 5 HeLa 40P i 25 50
2.5 Survivin 3 B RNAi E A 84548 5 20 Bl A =
FRHEA G

TUNEL 7EK I 45 5 7R , 5 HeLa 21 8 21 40
Al FL 32, Hela-s2 20 Al B & T+ &, W33 4 91k
(22.73 £1.37 )% FI(3.82 +0.75 )%( P <0.05 ),
HelLa-U6 neo 2H . Hela-NC ZH i Jei 4H 21 AT 5 Hela
ZH AL oW 22 5, 40 o (13,98 £0. 62 )%
F(3.73 £0.57)%( P >0.05,K15 ).

4 Survivin E[F RNAi EAEBEEALR
AR AT( H-E, x400 )
Fig.4 Apoptosis of implanted human cervical carcinoma
cells after treatment with survivin-RNAi( x400 )
A:Hela; B:HeLa-U6 neo; C:HeLa-NC; D:HeLa-s2
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Fig.5 Apoptosis of implanted human cervical carcinoma
cells after treatment with survivin-RNAi in mice as detected
by TUNEL{ x400 )

A. Hela; B. HelLa-U6 neo; C. HelLa-NC; D. Hela-s2

3 3t it

F 1969 4F Rygaard %5 °' & UCRE 25 i 98 40 i
R B RAR E fa , 8 B IR iz s T A
S Ie B A R I RYR T I SR s b . T
FERE PR REAS K 47 A K AMELAR, FL T R4 S b8 1)
AW AT R OO B R R A AR A F 5 W e R
(9 RGP , Ay e 2 PRI 7 3 98 30 i AR 17 A 39
THEERAEH . AW R B A0 B A Rk
SET 4 FRE B HeLa 41 A #R B T #5980 A
Y, BIRBAR AT R | B R 5k 100% o 1f ik B
BRVERT B, K2 T I B ek 988 Bsf 1] J, VAR 30— B0
Mo BUIRTE AN AR A KR, 25 2 DA I
iR B B B A T 5T T AR R RS2 5 0 o

AHFFE W Hela-s2 . Hel.a-NC . HeLa-U6 neo #
HeLa 2073 420 TR EBRUE A0 R T, 2l B S0
BREUZ TR AR, 25 R oR, 53R Hela 4
B A RR BRUAH EL , 32T HelLa-s2 41 9 A% #4593 T2 R
AR A, e 2B D21, e AR FR S e o 147 1T Y o
/NP3 <0.05); 5 Hela 4 L%, HeLa-s2 #H i ed
IR 67.9% , Ui survivin FEF RNAG i 134101
HeLa 43 FEREAR 7 H B RE ST . J38b, Sy i ik
Yt i) 7 HeLa-s2 21 M 241 survivin 8 [R5 B
4, 1M HeLa-NC . HeLa-U6 neo £l Hel.a 2H 88
A survivin L AFRATOH B 22 57 R & RIK, iR
7 shRNA 7E#R UK N B B8 A2 38, IR A X
survivin FE R 15 54 RNAL 2 W, f#48 survivin 25
P IR T T 9 S T A B B AR A

TEREEE G AL 16 BL-E6 (1
siRNA #5Ys N8 519 Hela 200, JC8E 4 " 0% sur-
vivin 2 RNA 056 56 2 8 3 A% Je A\ ph 22 )
R 9 SK-N-MC 40 Jf, HoAth 2% %28 survivin
SIRNA L 75 28 18 2 A2 b J 347 Wl /s e % 201 e g 44
FRLAE R R P RORE M 0 55, B AR A 4 A2 2 ] f
il (EL R 4 A AIF 5 78 A R 2H 2 4 B R T A
MAETE K o ASBIFFE E— 23 ik Sk FH e e 24k
TR T FVIIRAg TER AR L b i R 5k, 115
TR MVD, 453 IR, 5 HeLa 2H JHg AH
[, HeLa-s2 1/ MVD B SREAIR( P <0.05 ). %%
HEIARA HE e 2451427 , HeLa-s2 20 i@ 2H 21
JHT-REAN A G 22, i — 202k ] TUNEL J7 et
K2 sg R A T A, 45 R R, 5 Hela 2H &
HHE, HeLa-s2 208 AL & THm( P <0.05), b
WWFFE LS R4 | survivin FE RNAi vl F
FEIRE L2 survivin 85 1335, BEACIE MVD, M #0461



- 378 - FF [ MR AR MG T 2R, 2009 4E 8 HL16(4)

*Z*Eﬁiﬁﬁfﬁi&ﬁyﬁto Zliﬁﬁ%ﬁiﬁ—ﬂ}ﬁiﬂ‘g [ 8] Leon SP, Folkerth RD, Black PM. Microvessel density is a prog-

éﬁiﬁ; 7&%%@?%%’31#\:? i%\{&jﬁo nostic indicator for patients with astroglial brain tumors [ J ]. Canc-
er, 1996, 77( 2 ): 362-372.
[ % %‘ 3 R ] [ 9] Rygaard J,Povlsen CO. Heterotransplantation of a human malignant
tumour to “Nude” mice [ J ]. Acta Pathol Microbiol Scand, 1969,
[1] Zhang YC, Taylor MM, Samson WK, et al. Antisense inhibition: 77(4 ). 758-760.
oligonucleotides , ribozymes, and siRNAs[ J ]. Methods Mol Med, [10 ] Ee, MM, BRORE. 1 AL RIS 16 %1-E6 [Y siR-
2005, 106 (1) 11-34. NA S SR A B [ 1], o E BRI, 2006,
[2] Borchert GM, Lanier W, Davidson BL. RNA polymerase Il tran- 16( 24 ): 3705-3708.
scribes human microRNAs [ J . Nat Struct Mol Biol, 2006, 13 [11] 36 &, B 7 WER, % KX bel2 % X survivin XA
(12): 1097-1101. i B2 R 2 7 SK-N-MC 4R I B0 FE T [ 1], A e
[3] Yuan], Wang X, Zhang Y, et al. shRNA transcribed by RNA 2duse 2002, 82(22): 1536-1540.
Pol II promoter induce RNA interference in mammalian cell (1. [12] 8 &, Ph 02, WREAE. Survivin 2L R ME SRNA IR 2
Mol Biol Rep, 2006, 33(1): 43-49. I SRR S A [0 ], o R 2 9 O
[4] ®WER FEIUERTRATMES [T heErEpyE, 2007, 13(1): 59-63.
2004, 39(3): 212-215. L1314, 472, & A, 5. LI survivin B9 sIRNA X P
[5] Duenas-Gonzalez A, Cetina L, Mariscal I, et al. Modern manage- FAANM MG63 [/ FE [ 1 1. o [ o AR MR o 2
ment of locally advanced cervical carcinoma [ J ]. Cancer Treat 2008, 14(2): 125-128.
Rev, 2003, 29(2): 389-399. [ 14 ] Uchida H, Tanaka T, Sasaki K, et al. Adenovirus-mediated trans-

(6] Song H, Xin XY, Xiao I, et al. Survivin gene RNA interference fer of siRNA against survivin induced apoptosis and attenuated

inhibits proliferation, induces apoptosis, and enhances radiosensi- tumor cell growth in vitro and in vivo [ J J. Mol Ther, 2004, 10
tivity in HeLa cells [ J ]. Eur J Obstet Gynecol Reprod Biol, (1): 162-171.
2008, 136( 1 ): 83-89.

[7] R WE ¥R M . 5. Survivin BOKIOIR RNA HAZ R [ RSEE] 2009 —02 —24 [fEEEB] 2009 —04 —09
SRARAR R B X B SRR AN survivin FIkAUEN [ 1], BB [ AxHmiE] o JF
SEHFFAE A, 2008, 2108 ): 795-799.

D D D D D D D D

- BlEighis .
HIN-200 £ B rJF=Ra B ME T DNA 5580 caspase i& L

TER SR AP, 40 2o 45 P R 531 32 A4S PR 3998 B AR AH DG I AH L 43 - S 2 SR JR 19 30 DNA W] U5 R 240 i A B s
BE SN, TG G it A A BTSN M XGE DNA T LU R THEE B 153 . R E A 14( inflammasome ) 6 46 LA K 40 MY SE T,
H AT A E RS XU DNA AR 32K B Toll KEAZ4A 9( TLRY ), B2 AT LLER R M b 1R 5 A AR( endosome ) Y B0, 75 A A
1k CpG FIRUEE DNA. JRKFITE B + 22 K10 Tara 25 & 3 HIN-200 25 A S0 0 8 51 p202 A AIM2 AT DL 556 Y 3] fifd 5 (4 41 8
PERUEE DNA 254, Horh AIM2 T LI caspase BOTRAL , T p202 A4 caspase WAL INAVE T . 523014 56 R I5E YL WU 5E DNA 7]
L5 /N BB SR IR A W BESE T caspase3 BUTEH AL, I HIX— B4 & TLRO FE4RMAY . 4R )5 25 ] EMSA £ ARBHIE T 40
ML AELE— 20T DL S YL ) 80UE DNA 256 A, T ELX RN 45 6 2 8UE DNA FES M A AT DNA KRB . 22 )5 258 O]
JHRESRDUIE SR DNA 256 098 1, I i BTk A DU 2 13X — 25 g2 HIN-200 KRR LT p202. 3Ot 5 £ 09 45 Rl
7R p202 B 7R T N NS AEE DNA A3 2 . 2B A T4 RNA i 28 (1 2255 & B0 HIN-200 K& 5 — A i 5l ATM2
IE [ JE 5 4MJE DNA 5211 caspasel \caspase3 1k, i p202 HAZENMMIETEAS S X — BN &5, S8 T
NZB .C57BL/6 Fil BALB/c¢ 3 /)N B B IR E A e s ATM2 AT 9202 FEik 7K LA B DNA 55 caspase W45 0L, & E p202
RFIAAE NZB /N PR T 85 AIM2 A5 190U DNA 51 A caspase WHALAUIER, M HiX — MR AT 68 5/0 R A B g
9 R GE AL BEARME( SLE )G ARG
S BT /N R IR, HIN-200 F G0 1 — L8 B A W] A A =X TR0 52 (AR RO BT v i S M XU5E DNA, i ATM2
AT LR HETT p202 7] LRI DNA SIAZHY) caspase k. FEiX —BFFE & =M R, AL JLASIFGE /ML T ATM2 1 g U XU
DNA )32 {K£% 5 inflammasome {5 AL BRI ST & FAE Nature Fl Nature immunologys %235 b , 0] W56 TREF IR ) 52 14 K HoAH
HLTIF A SR SR 2 T S 2= U ) — AP, X5 T A9 AR X R AR f g DA K 1 B SR Be PR 0 DL OIS A R B R R S
[ 4 &b PE, BiETE . Roberts TL, Idris A, Dunn JA, et al. Science, 2009, 323( 5917 ): 1057-1060. ]



