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Fik: EPxFINOS B IR A 3 FF iNOS-siRNA J7 41 (siRNA1., siRNA2. siRNA3) KBAMEXT I siRNA
FEHVJE L Gl g N IR 40 i QBC939 A, JHZEE b flse WA YR, it iNOS mRNA 54
FIAY AL A T IR ROR , de 8 TIRRUR o W B A iNOS-siRNA JF41, W35 QBC939 41 it |
21t JE S0 R A PR TR AR A . SR LLJE AR EEAY QBCO39 41 R A N R .

LR A 3 FPINOS-siRNA J7 41 ¥ 7] 47 &% g AN BRAE 98 QBCO39 40, FL¥% YL )5 ¥4 Ak W & B AIK
QBC939 ZHffi ' iNOS mRNA 5 110335 (¥ P<0.05) , Hrh siRNA2 XF iNOS (I VE T i &,
B %) HE siRNA JF 51 % QBC939 40 i ' iNOS mRNA 5 (R A CW B (¥ P>0.05) .
siRNA2 J&7, QBCO39 41 (i i W R A% . MBI B A G/G, WA . JAT- R B3 (¥ P<0.05) ;
FY B PEXT IR siRNA JF 510 QBC939 41t iR M2 (¥ P>0.05)
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Effect of RNA interference of inducible nitric oxide synthase gene

expression on growth of human cholangiocarcinoma cells
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Abstract

Objective: To investigate the effect of RNA-mediated interference of inducible nitric oxide synthase (INOS) gene
expression on growth of human cholangiocarcinoma cells.

Methods: Three iNOS-siRNA sequences targeting iINOS gene (siRNAI, siRNA2 and siRNA3) and a negative
control siRNA sequence were designed and synthesized, and were respectively transfected into human

cholangiocarcinoma QBC939 cells, and then, the transfection efficiencies were determined by fluorescence
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microscopic observation, and the interference effects were examined through changes in iNOS mRNA and
protein expressions. The iNOS-siRNA sequence with most evident interference efficacy was selected for use to
observe the changes in proliferation, cell cycle and apoptosis in QBC939 cells after its transfection. The untreated
QBC939 cells served as blank control.

Results: All the three synthesized iINOS-siRNA sequences were effectively transfected into QBC939 cells, and
iNOS mRNA and protein expression levels were all significantly reduced in QBC939 cells after their transfection
(all P<0.0S), in which, siRNA2 showed the most evident inhibitory effect on iNOS. The negative control siRNA
sequence exerted no significant effect on iNOS mRNA and protein expressions in QBC939 cells (both P>0.05).
In QBC939 cells after siRNA2 transfection, the proliferation was significantly decreased, with significant G,/G,
phase arrest and increased apoptosis rate (all P<0.05), while no significant changes were noted in above indexes in
QBC939 cells after transfection of negative control siRNA sequence (all P>0.05).

Conclusion: RNA interference can effectively decrease INOS gene expression in cholangiocarcinoma cells, which

thereby inhibit the proliferation and promote apoptosis of cholangiocarcinoma cells.
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1.1 FE#

N JIE 45 9 40 D RE QBC 939 H b 48 A B E B
I PR 5 22 98 TR A7 . B -actin—H0 . Fhifh—
Pr. RIPASR MW X SDS-PAGE®E A I F %
M A LR s KA. iINOSHLIRN A 3 H
abcam/AH . MTT., DMSO X Lipofectamine 2000
I HInvitrogen/A ) o 164055 375 | R4 ML . B
fiEg H 9 E Hyclone s A o S 446357 & 0 B

© WA )T i [ & F I F 2P H

MR, RNARBOAK &M A EEOmegaly
G PrimeScript®RT reagent Kt % 687 A .
PrimeScript“RT reagent Kiti¥i % %187 & W [ K%
FEHEYAFl . Annexin V Apoptosis Detection Kit
APCIR A T2 &4 [ eBioscience A ) .

1.2 XWHZE

1.2.1 4 2F iNOS & i & A4 7+ 1 siRNA 5 71
B A B 8 43 9 A siRNAT: CCA TCC GCT
CCA CAC TAA A; siRNA2: CAG TGG AAT GAG
TCC TTT A; siRNA3: AGA CGT CTT TGG AAT
CCA A; [ # siRNA: GCT GGT TAT TGC TAA
CAT A,

1.22 @mpBHRE5HE LB HE X R4,
B PR %F B4 . iNOS-siRNA % 4 41 (siRNA1.
siRNA2, siRNA3) . ZFH XA EHEHEDN
QBCY939 41 il . BHMEXT HE 4. #% YL BA Ik siRNA 1Y
QBC939 40 i, iNOS-siRNA % e i . %5 4L iNOS-
siRNA [ QBC939 4 fifi. JH 1640 ¥ 5% B +10%
G 4 17 +1% F B & R B W IR, 5%C0,,
37 CAHIRET TR QBC39 AL, K ik T X 5 Ak K 1
QBC939 4 i #E 7S fLAl 35 7% o e Ge AE 7S AL AR Hh gk
17, AEHEITE 709%~90% , YRl 4 h o i 57 3k
PR 7E — & B siRNA-Lipofectamine 2000 & & &
IS IMA NS . BRI SfUR, I
O3AE, RIGE T 37 °C. 5%C0, B FRAE PR 5% 24 he
TEDE G WA N WSS, B Qe ORI I, i ik JF
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1.2.3 RT-PCR ¥l 4 % )5 &40 QBC939 @ e+
mRNA #) & ik iNOS JEH B LUEs |95 51k 5'-
GGA GCC AGC TCT GCA TTA TC-3', FEsI¥)F
514 5'-ACT CCA TGC CCA GGA AGG AAG G-3';
WS B -actin 1) LUHESI )T 50 5'-GAG AGA
TGA CCC AGA TCA TGT-3', Fiﬁ?%l%f?‘ﬁﬂﬁ 5'-
TTT TGT CTC CAA GGG ACC AG-3', Y4E iNOS-
siRNA B yeef] o B X RE AL K 25 X B2 QBC939
g0 i, LA ()mega RNA #& Bt 551 & £ B 4% 40 i 5
mRNA, %% 5 cDNA, 2R )5 i# i PCR ¥4,
PCR KB 2580 95 CTAE M 10 min, 95 CARIE
155, 60 CiB Kk 60 s, 70 CIEAH 40 s, 40 P
PEER B2 WL =9 AT 1.5% St A W06 Je ALk AG: )
W R 3 DRURD P 2 B TR S5 I R BE LU (LA Ol INOS
mRNA A X FRIE .
1.2.4 Western blot #& M # % )5 & 241 QBC939 %
Ht, ‘1: iNOS % & #9 & & I iNOS-siRNA #4 %t
o T R R s R A QBC939 A, fE
Ez 20 pL 4B 1, #E1T SDS-PAGE &8 HLTK -
5% () BSA B W B M1 1 h J5, i iNOS $T K
(1:1000) 4 Cib, =ht (FEhife 1gG) ZHHPF
B 1 h, BeyoECL Western ¢ ke I 570 K6 I 25 11
X GHEGW . AR A& K EE TR iNOS R Y
AEXT F IR KA
1.2.56 MTT #0435 240 QBCI39 @iedy £ K
TH A0 T B 5 FH 15 77 W R R 40 v B R 1 000/ 4L,
LR T 96 LA, Al kb EE FE 0. 12, 24, 36,
60 h FHFHeil, 4Rk 3 A= FL. 40k B
JE IR L, A A BURE B ) S 3 AL, TR BR
IR, WA MTT W 15 L, BAR:FRAE L.
Wz % MTT %, A DMSO 150 pL#&3% 10 min ),
1E 96 FLEFFR X 328 OD fH .

SiIRNA1 47

1.2.6 AN w3 )E L8 QBCI39 @i
& B H UHE INOS-siRNA B ye 4 . B vt B4
Keas X B4 QBCO39 i ffl, LA 70% L BETA,
4 CHt % EE, 1000 r/min 2.0 5 min i U0 TE 4
Jitl, PBS 2 4 M 5 Pk B0 IF UTE A M. A
ﬁﬂMw\iﬂE (PI) Jefaif, 37 ChOLIRE 30 min,

SN 1~1.5 mL 4% €5 % 2 {40 38 0 %2 5k 2]
200~350 40 /s, i 20 P ASCARS: 00 45 4 B 33 e o
Al .
1.2.7 AN mig A3 )E 428 QBCI39 @ ie
A WU INOS-siRNA S5 YL | BAMEXT IR 2 K
25 XA QBCO39 A1, PBS H & JF i, W
5~10 JT HER40H, A 195 pL Annexin V-APC
A WELSMMUTIE . MA S pl. Annexin V-APC,
IRAIG 4 CHROEME 15 min, FHIA S5 uL PI 4t
W, RAE 4 CHROEME S min, Bl RDIEFT 502040
JLASCRS I
1.3 GitF4abiE

N FISPSS 16.048 122 A kA7 73 0, L8

FIMEE R + 52 (x+£s) £x, HOne-
way ANOVILAMHT & 255, 025551, WERIL
LSDIE AT /30 s Jr 22 A5, MR B 35 53 7 -
P<0.05 8 22 A G it Lo

2 # R

2.1 BEYRETE

B IR siIRNA 285 Q4K 5 Lipofectamin 20005
ANNBEFEEQBCO3OYMIL, 7EWMEE T, gl
8 4 LR LA 2 0 ¢ S Gk, T oK e T L 2 Y A

JEIAS 25 0L 2] 25 (1) S JE SR, SCER A AN
JH ) 2 e SR EBAETO% LA L, REW JE i 22 S0 oK o
siRNA2 F5 Yy siRNA3 F Yy

B 1 HAMEHFREREREER ( x200)

Figure 1 Green fluorescence expressions of each group of cells (x200)
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2.2 INOS TR At
RT-PCRAZ M 5 R W 7R, 371 siRNAFE Q4]
QBCO3940 i HiNOS mRN A By A XF % 35 2 40 51 Ky
0.46 £0.02, 0.20+0.04, 0.56 = 0.05; Bf¢:xfHa
ZH AN ZS X IRALQBCO3940 iiE FiNOS mRNA [ A
X FIEEHIN1.02+0.13, 1.00+0.15; Y4
QBCO3941 L F1iNOS mRNA f 35 it B B A T B 1

X HEZH A 2s (A X RE 4 ( P<0.05) F%réxﬂﬁéﬂ%n
25 HXT IR QBCI394I i FiNOS mRNAR) £ ik
BXG IR X (P>0.05) (F2) .

Western blothr il 45 H 78, 34 siRNA#E YL
ZHQBCO394M L iNOSER [ Y AH X 2 1k 1 43 5
0.60+£0.07, 0.48+0.07, 1.07 =0.10, Bf¢k:xfHa
ZH RN 23 % BRZH QB CO3 940 it iNO S 1 #9 A XF

KM A1.42£0.11, 1.43+0.14; FEgeq
QBCO394H g HHiNOSHE F 1 2 38 & B AR B M X
WA N as IR IR 4] (29 P<0.05) , BIPEXT a4 Fn
25 HX A QBCIO3OA M HiNOSE H R 2 F
TGt FE X (P>0.05) (K3) .

YL i siRNA2XT QBCO39 40 iy k47 5% Yt 5
INOSHERIUTER AR fie f, Kk B TR e sl si .

N B
% ﬁ“’a @\'&*)‘ M\%ﬁ%ﬁ%iﬁﬁ%g

B2 HHEMAEINOS mRNA HHXfRIAKFE
Figure 2 Relative level of iNOS mRNA expression in each group

of cells
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Figure 3 'The iNOS protein expression in each group of cells
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Eﬁun
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FIXIEZL ($9P<0.05) 5 BP0 IR 4L A s 1 o0f B

gLk, R EX (P>0.05) (K4) .
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Figure 4 Proliferation status in each group of cells

2.4 iNOS-siRNA # 3+ QBC939 4 At £ i & HA
A
T 2 A0 A A T 45 S 7R, iINOS-siRNA %% G
o BAE X BT K s X R AL QB CO3 94 i
Go/GI,ﬂ;ﬁéEH@E@ Fe il 43 5k (82.39 +3.43) % .
(60.61+3.23) %, (59.35+3.11) %, iNOS-
siRNAF JL 20 QB CO3 94 i 1 G o/ G 1 4 i 7Y L 157
AH 5 22 1 BF % X6 B4 RN 25 1 0 Bl ( P<o. 05)
A ME X BB 2 5 28 (0 IR AL =2 1) 1Y) 22 S G i
X (P>0.05) . iNOS-siRNA#; ¢ éﬁQBc939ém@qﬂ
SHIFIG /M 4 e iy L 5] D) B gk /0> 1 9] 42 XoF R 28
X IY] (P<0.05) , FAMEXT B4 5 28 ()RR
WZE 2R LGEIT¥E L (P>0.05) (K5) .
iNOS-siRNAB YL dd | B xF B2 J 25 11 0 BR 4
QBCO39ZH L iy 3 (E+8 £ 73 5l M 17.61 £ 1.29 .
39.39 + 1.26140.65 + 1.71, iNOS-siRNA%; e 2
QBCO39 2l i) 3 (B 45 £ W] AR T B 1 X6 BEC2 A s
FIXF IR ($P<0.05) , BAPEXT IR 5 25 F1 xR
HZMmERILGEI#E L (P>0.05) .
2.5 iNOS-siRNA %% 3 xf QBC939 48 i /& 1= i

E/I]I-']

WA B AR R I 25 SR R, iNOS-siRNA
el . BAIMEXT A K x4 QBC939
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M- K20 A (30.39+5.83) % .
(12.51+1.82) %. (6.21+2.13) %, iNOS-
SIRNAS YL 41 QBCO3940 il i 4 7= R B . /3 T

B 1 BRZH R s 0 IR (¥ P<0.05) , B
MEASSAMBHZERZERLLEITFEX
(P>0.05) (K¥6) .
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Figure S  Cell-cycle analysis of each group of cells
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Figure 6 Apoptosis analysis of each group of cells

3 it i’

AR SR, MR AY R R L B AR T R B
e, TETH A W iR o B Y B e Ry
DR G 25 A R R 4 B R R A R S, AT
B B2 W MR R R R R . T RA
I AT IR R Y ER T 5 2 (H IR AR O A
FEw . WU M, RgEEEBMRE" . R
1T i A W 48 28 B A 28R IR e 7 ik AR . Bl
EOTEWEEEARNER, T HBITER
JC A A R 0 A — R R, B A AR
HEAE 98 I 1) 36 97 25 WD WAL VE T T I PR, AR
EGFRAM I C4npy 2 3% By . % B Je fi i Ak
BIe) . RafBmgmdl R (xR IEE ) . HER-2
MR Cnh =R, Rl E ), b A
W R R R bR . R s ) U
FHOCAFZE 7, I o VG AU + BV R B A R

© WA )T i [ & F I F 2P H

BRI IR R, BEWAS. 9N H 0y it
WA AEmf ], MABKE IR BN EE N3 TH .
MR, X B ) 25 W I R T R0E A R T aE— 2P
WESE . £ BTk, AT U A EA HRNA T4
R FINAE KA L &R R b G B Y 0 ) B
PRI, DA Sy RS 98 0 ek DRI 7 T e B 70 3 2%
iNOSIURIFE T — A A G, ANiINOSHR
ENAELTcen-q11.2"7 ) FEH 2K 37Kb, #2614
HhEF A, iINOSHEE 7E RAE . b I 45 BRI Ol
THERAR A, REHESARKENOYY, 5
HWRZFFHNNE KB F. H—, NOWf
Wit S S N AEKEF (VEGE) 4233 A i
B, DGR R R 0 kR R R H
NOZEDNAF M5 . 8 S PHWEfk . 30 DN A& & il 7%
PE B0 0 S e Ak L B0 YR T DA K 4 e
ARGV 2y TR EEAEHYT. INOS S R
HETLTENLR, T2 MIE A GRS

http://pw.amegroups.com



o 8

R, %:RNA THE 7 —AMA 6 BRI AR A A KR 985

Ik Blan s . FLAR R . BN S, ARA OC
FiINOSF LI = i fF5E> 5, [, A iFgE0
FW, iINOSTE B . S e . WPk R DL &R
PR S th R R AR . A RE,
FEIERF bR . WLR A0 AR . AN A DA S R R
LR R, B PR B BRINOS T R R
RIEM K 5 —Jr i, e 45 g RN L AR Y I
PRATAFZE & B0, #0461 NOS Y 2% 3k B8 % A %% 7 B b
PR HAT, E PR EiNOSHE R IH A
R MEF AL, EREENEERESRE T,
INOSH PR B RAE L T HEAEH, A T34
PEATHT I 9T

ﬁﬁﬁ%%n“ﬁiTﬁ*@@Tﬁﬁﬁsurvivin%
(I shRNAZRAAR, W JL5E Ju ik A b 2 I BT U25 121
M, @REMMMA LB RARES, H1
IR | W S E W R = S RE o A R v
WA W 5T 2000 9 A 549 40 i AT BF 5T, B
Hiilivin SsurvivinfshRN Az &, 4538 03t
B Y 21 T 96 20 L A 0 A R RN AR R T AR B R A T
X BEAL A A e ] o AR IS b2 A LIINOS -
SIRNAR D) e AR QBCO394N i, 454
7, iNOSHERUTBRBE AL Ml iINOS mRNAFIE (1
ik ; iINOS-siRNAFL YL 20 QB C 939 41 ifd 4% BH i
TGo/G W, $RTTBRINOSIEN F kG, LA 40
JHL 38 5 R R A2 B T A R, iINOS-siRNAFL e
ZHQBCO39HH A 1 I T 2 W] 4k 15 T 914 XoF R 20 Fn 25
IR, BEBTPTERINOSIA S 1 H 45 9 410 M 114
Too 3K gk B IR AE 9 1 3 YA U7 BRI TR Y S
0 Al AR IS AR P

M2, E A RNATHEUTERINOSHE K o] BY &g #
Hil AR R QBCO39AN i iy A 5E , 5 AN T,
F AT L, iNOSHE PR & IR 48 & 2B . & AR F
WE, Er Ry I EIRIT R ERS. 24
PERTBR ,  AHIF 58 AL ET X BE A4S 58 20 B 20 A 3 1A
INOSHEAT TULER, FF RIS B B . CFiNOS
HE PR R g A0 B3 A L R T S N SRR T A EL Ak
SFHLEH, BE TR TAERTERAFE. M
15 72 R A0 H O B8 1) B R YR 7 6 Bk RS R TR T
() E I ], iNOSHE PR ks B ok A 98 3 R T
(1) S oy T A

S % 3Lk

[1] Khan SA, Thomas HC, Davidson BR, et al. Cholangiocarcinoma[J].

© WA )T i [ & F I F 2P H

[10]

(1]

[12]

Lancet, 2005, 366(9493):1303-1314.

ORI, PR SN R DT W], AARHERIE S Sk, 2011,
16(4):329-331.

Huang ZQ. Future trends in biliary surgery of intrahepatic bile
ducts[J]. Journal of Surgery Concepts & Practice, 2011, 16(4):329—
331.

Friman S. Cholangiocarcinoma--current treatment options[J]. Scand
J Surg, 2011, 100(1):30-34.

Hansel DE, Rahman A, Hidalgo M, et al. Identification of novel
cellular targets in biliary tract cancers using global gene expression
technology[J]. Am J Pathol, 2003, 163(1):217-229.

Zhang L, Liu J, Wang X, et al. Upregulation of cytoskeleton protein
and extracellular matrix protein induced by stromal-derived nitric
oxide promotes lung cancer invasion and metastasis[J]. Curr Mol
Med, 2014, 14(6):762-771.

Nomelini RS, de Abreu Ribeiro LC, Tavares-Murta BM, et al.
Production of nitric oxide and expression of inducible nitric oxide
synthase in ovarian cystic tumors[J]. Mediators Inflamm, 2008,
2008:186584. doi: 10.1155/2008/186584.

WIS, B, S, AR i A — AR S W R X R
AN AR Y AT S B2 3], v R SRR AR, 2016,
25(8):1158-1162. doi:10.3978/1.issn.1005-6947.2016.08.012.

Xie BW, Lu, P, Nie SD, et al. Effect of inducible nitric
oxide synthase inhibitor on the biological behaviors of
cholangiocarcinoma cells[J]. Chinese Journal of General Surgery,
2016, 25(8):1158-1162. doi:10.3978/1.issn.1005-6947.2016.08.012
Patel T. Cholangiocarcinoma[J]. Nat Clin Pract Gastroenterol
Hepatol, 2006, 3(1):33—42.

Gatto M, Bragazzi MC, Semeraro R, et al. Cholangiocarcinoma:
update and future perspectives[J]. Dig Liver Dis, 2010, 42(4):253—
260. doi: 10.1016/j.d1d.2009.12.008.

el IR SR 235~ 36 97 B0 e M IR I PR RE ~ 2 5,
2006, 11(1):1-6. doi:10.3969/j.issn.1009-0460.2006.01.001.

Chu DT. Tumor Molecular Targeted Therapy:Progress and
Questions[J]. Chinese Clinical Oncology, 2006, 11(1):1-6.
doi:10.3969/j.issn.1009-0460.2006.01.001.

FE PR AT REBE 2 p [ o 22, AR R 2 22 AN 2 o 2 HEE S B
AL IR S IRIT SR AR ], IR R AT IR 2%,
2015, (1):12-16. doi:10.3969/}.issn.1001-5256.2015.01.003.
Chinese Society of International Hepato-Pancreato-Biliary
Association, Hepatic Surgery Group of Chinese Society of
Surgery of Chinese Medical Association. Diagnosis and
treatment of cholangiocarcinoma:surgical expert consensus[J].
Journal of Clinical Hepatology, 2015, (1):12—-16. doi:10.3969/
j.1ssn.1001-5256.2015.01.003.

Sia D, Tovar V, Moeini A, et al. Intrahepatic cholangiocarcinoma:

pathogenesis and rationale for molecular therapies[J]. Oncogene.

http://pw.amegroups.com



986 HE

926 %

2013, 32(41):4861-4870. doi: 10.1038/0nc.2012.617.

[13] Fukumura D, Kashiwagi S, Jain RK. The role of nitric oxide in
tumour progression[J]. Nat Rev Cancer, 2006, 6(7):521-534.

[14] Engels K, Knauer SK, Loibl S, et al. NO signaling confers
cytoprotectivity through the survivin network in ovarian
carcinomas[J]. Cancer Res, 2008, 68(13):5159-5166. doi:
10.1158/0008-5472.CAN-08-0406.

[15

[t}

Brabletz T, Herrmann K, Jung A, et al. Expression of nuclear
beta-catenin and c-myc is correlated with tumor size but not with
proliferative activity of colorectal adenomas[J]. Am J Pathol, 2000,
156(3):865-870.

[16

[}

Jaiswal M, Larusso N F, Burgart L J, et al. Inflammatory cytokines
induce DNA damage and inhibit DNA repair in cholangiocarcinoma
cells by a nitric oxide-dependent mechanism[J]. Cancer Res, 2000,
60(1):184-190.

[17

—

Wink DA, Ridnour LA, Hussain SP, et al. The reemergence of nitric
oxide and cancer[J]. Nitric Oxide, 2008, 19(2):65-67. doi: 10.1016/
j-ni0x.2008.05.003.

[18

[t

Vakkala M, Kahlos K, Lakari E, et al. Inducible nitric oxide
synthase expression, apoptosis, and angiogenesis in in situ and
invasive breast carcinomas[J]. Clin Cancer Res, 2000, 6(6):2408—
2416.

[19] Ohshima H, Tazawa H, Sylla BS, et al. Prevention of human cancer
by modulation of chronic inflammatory processes[J]. Mutat Res,

2005, 591(1/2):110-122.

[20] 2Rk, 20T IR, A, 45, B JUE AR 244U VEGFATIINOS

HFIRIK[T]. A5 00T Hyy24ak, 2011, 27(5):561-562.
LiJB, Li XM, Zhan W, et al. VEGF and iNOS expressions in gastric
cancer and precancerous tissues[J]. Chinese Journal of Cellular and
Molecular Immunology, 2011, 27(5):561-562.

[21] 3K/, TRETE, AREE, 45 IL-10, iNOSTE MY TIRHERT HAH XN

T 48 B B TR AL R P ATk I RH DG HERIFFE[T]. BRI = 2,
2013, 21(8):1830-1833. doi:10.3969/.issn.1672-4992.2013.08.54.
Zhang XY, Wang SS, Song Y, et al. Correlation of Interleukin-10
and inducible nitric oxide synthase in Helicobacter pylori-infected
gastritis and precancerous lesions of gastric cancer[J]. Journal
of Modern Oncology, 2013, 21(8):1830-1833. doi:10.3969/
j.1ssn.1672-4992.2013.08.54.

[22] Augustine D, Sekar B, Murali S, et al. Expression of inducible
nitric oxide synthase in carcinomas and sarcomas affecting the
oral cavity[J]. South Asian J Cancer, 2015, 4(2):78-82. doi:
10.4103/2278-330X.155686.

[23] Raspollini MR, Amunni G, Villanucci A, et al. Expression of
inducible nitric oxide synthase and cyclooxygenase-2 in ovarian
cancer: correlation with clinical outcome[J]. Gynecol Oncol, 2004,
92(3):806-812.

[24] Zhen HN, Li LW, Zhang W, et al. Short hairpin RNA targeting
survivin inhibits growth and angiogenesis of glioma U251 cells[J].
Int J Oncol, 2007, 31(5):1111-1117.

[25] Zhao X, Yuan Y, Zhang Z, et al. Effects of shRNA-silenced livin
and survivin on lung cancer cell proliferation and apoptosis[J]. J

BUON, 2014, 19(3):757-762.

(AL RiF)

A5 A R, B, B 4F RNA TS 28—k
G L DR SR AN NEAE R A AR I s [0, o i AR 2
iz, 2017, 26(8):980-986. doi:10.3978/j.issn.1005-6947.2017.08.005
Cite this article as: Peng SY, Lu P, Xie B, et al. Effect of RNA
interference of inducible nitric oxide synthase gene expression on
growth of human cholangiocarcinoma cells[J]. Chin J Gen Surg, 2017,
26(8):980-986. doi:10.3978/j.issn.1005-6947.2017.08.005

PR 8 WA

s —4
KEZA RS

© WA )T i [ & F I F 2P H

(B AMRRE ) BT AR IER B E 3 (UE S
A B E W B E HER AR RIS 30 . AR R W@ m A, DL E N AR
BT R SR AE . [, EWATERE BE
Crp AR G ) A AR5 BT 18 2 FRATT7E RS 2 F IR Gl AU
SFRRIHORAEZ 28, A BEREO R EEE SRR 2 B IR AR A A

PUCUIESE it I IS S S N ESRL BRI S S A EW R - S S e

HimRE (PETZEMIRE) EAREFE

ZGPTWKZZ ) , A1

o] F AT AR R, JE XS FATH T

EES PR e

http://pw.amegroups.com



