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Abstract
AIM: To explore the effects of siRNA-mediated
downregulation of COX-2 gene expression on
the proliferation of hepatocellular carcinoma
HepG2 cells.

METHODS: HepG2 cells were divided into four
groups: COX-2 siRNA intervention group, con-
trol siRNA intervention group, empty liposome
group and blank control group. COX-2 siRNA
was transfected into HepG2 cells by lipofection.
Cell proliferation inhibition was measured at 24,
48 and 72 h after transfection by MTT (thiazolyl
blue) assay. The changes in cell cycle distribu-
tion were detected at 24 h after transfection by
flow cytometry. The expression levels of COX-2
and ERK1/2 mRNAs and proteins were detected

at 24 h after transfection by semiquantitative RT-
PCR and Western blot, respectively.

RESULTS: The proliferation inhibition rate
achieved in the COX-2 siRNA intervention
group was higher than those in the control
siRNA intervention group and empty liposome
group (67.08% vs 2.45% and 1.56%, both P < 0.01).
The percentage of HepG2 cells arrested at G,
phase (DNA presynthetic phase) was increased
in the COX-2 siRNA intervention group as com-
pared to the control siRNA intervention group,
empty liposome group and blank control group
(72.80% vs 50.27%, 50.97% and 53.13%, all P <
0.05). Semiquantitative RT-PCR analysis showed
that the expression levels of COX-2, ERK1 and
ERK2 mRNAs in the COX-2 siRNA intervention
group were significantly decreased as compared
to the control siRNA intervention group, empty
liposome group and blank control group (0.58 vs
0.83, 0.89 and 0.93; 0.32 vs 0.71, 0.64 and 0.76; 0.48
v5 0.65, 0.67 and 0.72; all P < 0.05). Similar results
were obtained for protein expression as revealed
by Western blot analysis.

CONCLUSION: siRNA can downregulate the
expression of COX-2 gene in hepatocellular
carcinoma HepG2 cells and inhibit their prolif-
eration. COX-2 promotes the development of
primary hepatic carcinoma perhaps through
regulation of ERK1/2 pathway.
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8t 5. siRNAIHICOX- 22 RNFREWAT AN 7 HepG2/BERVR0 2245
Fik AT m Ik HepG2an o5 A 420 IR AN IRLIK ST, A THEN (E TR A M, 3oL L
COX-2 siRNAFH4. MM MSiRNAZL,  FERIAINCOX2B MMM WRIBMERKLL & 5 frpp 2 1

TR, EO B4, 5 R ER
COX-2 siRNA %% % NHepG248 fitt; MTT &M 2
A4 524, 48, 72 hig g s dph] & R X g Il
W T4 J 524 heh e JL B B, F 2 RT-
PCRXY5 Western blot#im] 2 % jZ24 hAT 5% 28 it
COX-2#"ERK1/2%4 %.ik.

ZR: COX-2 siRNA-TF T4 44 3% 78 49 +h) F 0]
235 T Pkt B4 Fe 2 g SR 4% F 20.(67.08%
vs 2.45%, 1.56%, ¥#P<0.01); COX-2 siRNA
FRUAG @A RY %, 5244, =
BE AR LR B A MR R LEAR L, A B H £
F(72.80% vs 50.27%, 50.97%, 53.13%, 34
P<0.05); RT-PCRE *: COX-2 siRNAFFi2d
COX-2, ERK1, ERK2 mRNA%i4(0.58, 0.32,
0.48) B A%, 5= &40(0.93, 0.76, 0.72).
7= g AR 20.(0.89, 0.64, 0.67) % [ M %+ BE 28
(0.83, 0.71, 0.65)¥b3x, £ AA %itF &L
(39P<0.05), Western blot % = A L &R 3547 &
KA H 5 RT-PCRABF.

e DT HRRNAT AR & 2 leHep G2
HCOX-2AF £k, WwH FEmine £k,
COX-242 3 AT £ K T 46 5 ERK1/238 #4iA 4=
H*.

XEgE: IEEE-2; WiEIME ST E B BEE;
/NFHLRNA; Hep G224 it

BRte, KEX NEH, CIRE E5. siRNARECOX-25
RFZANARMRAHep G2UBENFIN. BRENBHRE
2009; 17(22): 2244-2250
http://www.wjgnet.com/1009-3079/17/2244 .asp
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FFF 388 (00993 DXL R R LAk A2 2%, Pl RE S SR R
Fal, AR RE R, M EHERD WO
KGN, B R R R R R S ER
K AR, I DRI KPS D A AP s 1) 3850

WA EE-2(cyclooxygenase-2, COX-2)/&
B4 iR 2 (prostaglandin, PG)& I FRIERE. &
UESECOX-21E 22 M i i A2 So% A g vh 2k
W vt 2 5 R (R E . I AR R — LB R
gy 2N BLCOX-21E Jii &% P T (primary hepatic
carcinoma, PHC)R A &, HEWMEL g5 T
PHCH) KA ST, S35 RCOX-2 1] £
HAE WP GHRITAERK /215 K iGk, (et ik
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Feak R g A, AR T g A i ) B A . AUk,
ARURE /N TFHRNA(small interfering RNA,
siRNA)BF(RCOX-25E K IA, W EE %] i 41
JfIH e p G2 5 1K) 5% Wi, JF4R 3 HmT BE 1R 4 HI AL
i, B AR AR YT I IR T B i S 50 Ak 4.

1 RIAGE

1.1 A4 A4 MtkHep G241 W H
LR B M P L. siRN A K B
Lipofectamine200004 [ | T 8 {2 ki A1
FRAF]. COX-2siRNAFAIUINT: #EF41): 5'-GCT
GGG AAG CCT TCT CTA A-3"; iF 5%: 5'-GCU
GGG AAG CCU UCU CUA AdT dT-3'; Jx X fi:
3'-dTd TCG ACC CUU CGG AAG AGA UU-5'.
RPMI 1640855705 G4 M350 B £ E Gibeo A
7). PCRGI¥). 2XTaq PCR Master MixJtJ H
W BRI AR A F. COX-2. ERK1/291T
Py B A A AR A 1 L 2R B T g G
E Santa Cruz/A &].

1.2 7

1.2.1 a3z fesiRNASE F: A 40 i ik
Hep G241 i 75100 mL/LJG 4 MLERPMI 1640
BEFRMOP S 9%, 2.5 o/LIREE AL, 1X107/L
A PR AT Al L B TR (M T TAE I 96F LAk, AR5k
5o FH6ALRR). AR Ui W45 i, HsiRN AWK S M
B 450 nmol/L, AR A, Yeikifh YesiRNA. 5K
45> A 44], COX-2 siRNATHIL . FIkx i
SIRNAZL. iRl 2% oo fA.

1.2.2 MTT &M fe 3 78 40 4 5 e 4L )5 730
Rig24. 48, 72 h. MT Tkl 5E 4 fo 48 5 41 1)
#, iz F MR S 2 A A 5 490 nmAd (KO
FEAME), % B 54l iy 38 i ] 2 (cells
inhibitor, CI)/% = 1-(AbELALFIAE/ = 41
YJA{E) X 100%.

1.2.3 7K 20 Je S0 2 4m i B B0 o A i G i B
7524 h, WM. 750 mL/L ZEE[H 5230 min, ft
e (P Y t4, e, =i AEHI30 min, i 3§, 1
AN ML Ty 1 X 10%/L gl o igkvk, T x4 i
A, FHCoultersr 41 22 G0 K 45 SR k47
I3

1.2.4 ¥Z FRT-PCR&MCOX-2. ERKI1/2
mRNA® Kk R Y5 557724 hif) & 414l
J, &AM S RN A 4% 5% ic DN A. PCRY|
YIFAI R : COX-2(373 bp) Li514): 5-CCT

dRPHREE
e, [2d Tk
# TAEHLH B R
DIk
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Cheng er al¥s
COX-24p % #)
NS-398% A F
B m e, R
COX-2 % ik Bk
)&, BT J% 4m o3 74
DA E R
RERE AT
8 Z 3 4E; Wang
et al L% m e
PRI LR LA
T EM. X EHR
¥R FCOX-27T
e A2 R I 4m R0y
T R R
TEHE, kK
o R A R AR
¥ A 2 B R AR
AEHT 84 05 7 ¥e b

o 24 h 48 h 72h
AlE HDTBIR(%) Al HDTEIZR (%) AE HDTBIR (%)
=ENWIRA 2.16 £0.149 - 2.64 +0.083 - 1.91 +£0.061 -
ISTAAE 2.13+0.114 1.56 2.36+0.094 1.36 1.87 +0.072 2.09
FRMENTIRA 2.11+0.134 2.45 2.56 +0.062 3.03 1.90 +0.092 0.85
COX-2siRNAZH  0.71+0.013 67.08" 1.39+0.070 47.42° 1.06 + 0.040 44.40°
°P<0.01 vs EENTIRZE.
ACT GGA AGC CAA GCA CTT T-3'; Rl 0.8 - —&— ZRRAL
—B— AR
¥): 5'-TAT GAC TCC TTT CTC CGC AAC A-3'; 0.7 1 —A— COX-2 sRNA%
ERK1(332 bp) L35 [#): 5'-TAC ACG CAG TTG 0.6 -
CAG TAC ATC G-35 514 5-CGC AGG % o05¢
ATC TGG TAG AGG AAG T-3'; ERK2(499 bp) ;*':f 04
LU#514): 5-GGA GCT TGT GGA AAT ACC 031
TTG G-3'; 514 5-GAC GCA GTG TTC 02l
CTC TCT GCT A-3'; B-Actin(556 bp)_Lil7 514 !
5'-AAA GAC CTG TAC GCC AAC ACA G-3'; F 00 -

Wi51¥): 5-TTT TAG GAT GGC AAG GGA CTT
C-3'. COX-2. ERKI1/2. B-actinff) [z Z 4
H: 94°C 5 min(FiAEME), 94°C 30 s(Z&th), 58°C
30 s(iB4K), 72°C 30 s(IEM)3OAMIEIR, d5 2 GEfif
72°C 7 min. J}LPCR™ 5 uL A1 5% IR B At
JKe, 76110 mVHL R4 A N34T HLUK40 min, H3)
IS UG A3 BT A BEAT A< B2 43 48 0 WL 82411 TR
JH Quantity OnefK AT KEE I L. LA
B-actinff Ry PIXJ I, THA LR COX-2. ERK1/2
(KA S &, 45 R PLCOX-2. ERKI1/24%5 % i
i B-actin 4% 3% ) 11 70 AR,
1.2.5 Western blot® 2 COX-2. ERK1/2%& &)
Aok WA, PEICRE A, KRS I T
100 g/LANEESESDS R A M I I AL, i
HIFL R 80 V, iR i A ik N oy B s, 488
R 3 R 30120V, 4k 82 f Ik B 48 90 B9,
MU B A R 2T 4 2, B0, S COoX-28nik
(1:100). ERKIHiH(1 : 100). ERK2HL1A
(12 100)4°CHs 7 1A, BRAR I S A BEpRIC P L
FP/NRIgGA - 4000) = FE 51 h, B0, By =g
O, Yo, W RAAT T R BRgY FH A5 1 23T (B S k.
GitF A e {ibimean+SD. K H
SPSS11.0ZE vt A4 43 #r. 2] LU SR I 2 FE A
YIE i One-way ANOVAKGHK:. 9 2H #4550 b K
k5. P<0.058 7R 2% A Ge vk % 5 X, P<0.01
TR BEEESR

24 72

\ 48
SN EN

1 24, 48, 72 higEHepG24RiRAIHNHI%E.

2 B8

2.1 HepG2#m i34 .37 4) & COX-2siRNAH: Lt
HepG24H fu 3% 5 A7 B A0 /5 . 3450 1 % 1Y
W I AL A AR 4L(P<0.01). [FII,
BP0 21 5 25 R TR 20 2 T 1 2 S i 3 Pk
(P>0.05). COX-2 siRNAZH24 hissE3H % w1
48 }272 h(P<0.05, %1, &1).

2.2 WA siRNAZL4H LG, (DN A £ T
)4 ] 548 22, SH(DNAS ) 41 i B 505
M HAEAE L R KX B AR L,
Y HA I 22 S (3R 2, E2). #E7RCOX-2 siRNA
XTHep G241 A 11 240 o & B3 547 85 8 1 G, /S BHL ¥
YEH.

2.3 ¥ Z FPR-PCRER 27 5N, =5
JIE JTAAR L K B 5 e 4 L g, COX-2 siRNAZ )
COX-2. ERK1/2 mRNARIEWH B RHE, 27 H
HYGt 242 X (P<0.05), ZE Mg AR, TS
575 O R 2 ) 22 S e G vk L(P>0.05,
%3, K3, K4A).

2.4 COX-2. ERK1/2%& & # &k i& COX-2 siRNA
HAMIFICOX-2. ERKI1/24K W] BAK T4 15t
WA, B AR X B A, 25 A0 R
FA R X (P<0.01). AR . AT
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BER1E, F. siRNARECOX-2ERTIAN IR A HepG2ZIEEIFIN 2247
960 - 960 5] PR—p V
A MultiCycle suggestions (a guideline only): B MultiCycle suggestions (a guideline only): 2 H e p GZ gH] m/ﬁﬂ Zm HE1M .é}] 3& ﬁ' "'5’
800 4 No abnormal DNA content is abserved. 800 4 No abnormal DNA content is abserved. ﬁ*ﬁ%% A: '7£ l‘:[ XTJ‘ i QH - B: )} Z],l bd /E‘IJ ?fﬁ' Z 4 ;%
The diploid %S = 32.0. %G, = 3.3 The diploid %S = 29.1. %G, = 2.1 o o e ™
640 | The S Prase confidence is good 640 4 The S Prase confidence is good H% )ﬂj {$ gﬁ’ C: Bﬂ Tﬁz;{j‘/ﬂ\g\ gﬁ’ D: Xﬂ‘ ﬁr_ COX-2 ;]‘ 19)
3 5 - o
£l £ j COX~2 siRNAZL. NARE
z z ! #HATT IR, B
8 8
[ Ik B 9 i B A
w1 R, AR T A
) 1o ERK#) %%, &%
0 64 128 12 256 320 34 48 512 0 64 128 12 256 320 34 48 512 Bk m ¥ ot
DNA Content DNA Content o o s
C 7 D —“‘f'gﬁ‘ﬁu, 12 & 4
MultiCycle suggestions (a guideline only): MultiCycle suggestions (a guideline only):
350 | No abnormal DNA content is abserved. 350 4 No abnormal DNA content is abserved. )f i H}] COX-2+7T
The diploid %S = 30.6. %G, = 3.2 The diploid %S = 21.7. %G, = 3.5 e A 1]‘ Pl ’—*[7" ERK
i The S Prase confidence is good | The S Prase confidence is good
5 280 3 280 él] ’T/F .
5 210 S0
8 8
140 140 t
704 704 I*
o — . . 0 —#L‘\' T

T T T T T
64 128 192 256 320 384 448 512 0 64 128
DNA Content

p-actin ERK2 ERK1 COX-2
M 4 3 2 14 3 2 1 4 3 2 1 4 3 2 1
60
500
400
300

3 BBIMIBTELSFE24 hiISCOX-2. ERK1/2 mRNAZRIAHY
EBIRE. 1: COX-2 siRNAZH; 2: [HHTIAZE; 3: 2B HiAeH;
4: 2T IR

4R G, S G,/M
FOWIBE  50.27+2.62 43.97+589 5.76+3.44
=IEPAZE  50.97+131 4260+3.12 6.43+1.96
PEMIIRLE  53.13+1.87 39.77+2.49 7.10+0.96
COX-2 72.80£2.07 22.57+0.85° 4.63+1.23
siRNAZH

*P<0.05 vs ZEENIRZE.

57 O R 2 W) 22 S R4 v 5 L (P>0.05,
%3, K4B, [E5). $#78COX-2 siRNA AJ 5 2% A%
COX-2%3%, [AIFERK1/27] g k> COX-23)

3 e

RNATHLH A (RNA interference, RNAi) &5 H
FIBUEERN AT 51 [ mRN A B A 7%, ]
el 5 TR (1) 220k 52 2040 . A0 s A IR
RNA(double-stranded RNA, dsRNA)‘F A4l fifd
S5, WO AN N B MR RRAE D cer (il 52 5
Wy, S5 FRZ IR A D7) Bt R AR T il 45 2
by BE VR S RUBER N A, FK FL 17 %1 Bl X%
RNA(21-23 bp), RIsiRNA. siRNAXS H #xRNAF)
T ALHG: siRNAFE YA H FRRNA & B8R (15

www. wjgnet.com

T T T 1
192 256 320 384 448 512
DNA Content

A 1.07 [] COX-2
— 0 ERK1
M Hl ERK2
0.8
m
=
B 0.6
X
0.4
0.2 ‘ \ \
1 2 3 4
B 1.2 [] COX-2
0 ERK1
1.0 Hl ERK2
0.8
m
=
‘| 0.6
X
0.4
0.2
0.0 ‘ \ \
1 2 3 4

B 4 SAMIBEIEFT24 hIGCOX-2, ERKI/2ZEHRMRNA
REDMLE. A: mRNA; B: F[T; 1: COX—2RNAZH; 2:
BT RRA, 3: ZS AR A 4 25 X IR AL

FAL KI5 HT.

ARSI A F B 257 IR LA COX-2 siRNA
B NP AN, MTTVE M 22 Hep G241 it 3R 19 4
FEPER AL, 455 7R COX-2 siRNAKE G AT
FEANE24. 48, 72 him, 40 Mg s w i W
0k, S DU Y R 24 hieh B3, TATUChH
JE PRI AT Ay s A e i — Tl R INE A e 5 1%,
R FEIT AR, Y 524 WM IR
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iR EE

b FHRRNAT

B A& BT 5% 4 Be

HepGZé‘]COX—Z mRNA EE

REAL, 0 hA edr COX-2 ERK1 ERK2 COX-2 ERK1 ERK2

S bm ReL e K - -
T=ENWIRA 0.93+0.029 0.76+0.104  0.72+0.052 0.94+0.024  1.02+0.080 0.83+0.150
=S AE 0.89+0.049 064+0.037 0.67+0.029 0.92+£0.090 0.93+0.116  0.82+0.212
BRI IRA 0.83+£0.049 0.71+0.048 0.65+0.035 0.93+0.045 0.87+0.104  0.73+0.105
COX-2 0.58+0.122° 0.32+0.071* 0.48+0.013° 0.46+0.029° 0.34+0.029° 0.21+0.068"
siRNAZR

P<0.05, °P<0.01 vs EWIBA.

COX-2
74 kDa

ERK1/2
42/44 kDa

B-actin
42 kDa

sty - NS

B 5 BEMBEIZF24 hIFCOX-2, ERKI/2ZEBRIALL
B 1: COX—2 siRNAZH; 2: FAMS AL, 3: ZSARHIARA; 4
ZS IS HAZH.

Bt A0 M (0 1 B, 48 72 hJE e Y AN H 3%
REL G JuRiRE, 3 EUEMEI A28 FFE. Cheng
et al R AEFTECOX-29MHIFINS-398E HH T
JFEE 40 i, RT-PCR A Western blotillCOX-23
K PEAC S, S 0 P 3 5 ] A Sz 4. 1R FRAT TR
SRIG 25 TR, UESE T COX-25% JHF4 41 it 4 5 1)
et .

U A B AR I e G 5 24 ha Mg S 3 45 2R
BoR: #YCOX-2 siRNA M 40 2 72.80% 4%
B T-Go/G ], ToiEREAS. G, M, 74273
2451k, COX-2 siRNAFFIRCOX-2JE Rk, w]
A 5 BEL T 9 40 JH ) A 220 24, Wang et al™E
W g 2 H P i T RAL SRS, AT T RN AT $ 4
ARYTERCOX-2FL PR Ik, 143 Wi 4H i BEL i 5
Gy/G 31, 0t 40 AT 22 4y Bk e, Pk
ST COX-2X i 40 AT 22 3 2 A A .

B O ESECOX-27E T i b2 A7 2 %
TEH, 25 7 A%, HILH DAL S A
TH2E. I AME 5 R 1 B H B (extracellular
signal regulated protein kinase, ERK)f$§ERK1
FIERK2. 16 iR 40 i b, &l P 32 12020
ERKI1/2J5, 6 RIERK /2 B A% {0 2 41 Hu A%,
WS 5 B SR AR B RN, 7)1 (WINF-x B,
AP-1. c-Myc55)IERIA, 1R 4 i i 19 5

B ETEAE. Yu er al®"E B WRIR R 4i iy
JE I IR SE: ERK1/252 3 COX-2 A0 A4 i 1)
FEYIET A IRE2(prostaglandin E2, PGE2)HIl 5
PGS, T ERK /2605 5 M 4N i 3 T 52 44
W B MO, de 2R B A AN P 2
Uk, BAATE ARG, EFEA s, JERIE
FICOX-2 R AE A LLId it SL AL = P G, il
ERKI12#IE J i tk, I ERK /215 545 3 i %
PR F AN R 39, 11T C OX-24F HERKI1/215
PRI 32 R 3 Bl BRI R0 IS, ERKI2K A ¥
Nt 2

H TR WA, AT COX-2 siRNAFL
N4, 24 h)SRT-PCR X Western blotf:
MCOX-2. ERKI2MEIE, 4R iR COX-2,
ERKI/258065 BUZH i 22 ks>, i 34 o) A ) LG 3%
TCHE 2. BEEHRN A AR 1 B RCOX-2
FEN ik, B COX-24 k>, ERKI/285k /b
RIS 5, FAEFEAIED, ] T
B, $eoRCOX-2{ 8k A K il it S ERK1/2
W R A OC. A E A AR R A SR
15 HZRILE 18, WChan er a/™{E & 5240 . F (¥R
LRI, COX-2 siRNAT]JLER F 41 i COX-25%
ik, FHIAARNAF AR B R R 5 1) COX-24
IR, N T B R TR ANGTY . ik, FRAIafm
COX-2A]{l I MAPK/ERK 1/2: B A 3k g A= K.
SR, COX-2E Bk g (R AL 52 2%, 1725 42
HHCOX-2n FEIE Ik 225 g 1l 5 1) 2R B2, &
5 oIR8 40 i ) B B R R T 2 G
P A 2 DA 2 (it g 4 A ke e, LR L T
R 5235 A STAIE SEERK /245 5 4% 530 61X
A2 AR R A K e 2 N 2 —, fERSE AL
-2 5O R b, HAnysR A Vr 2 J5 it 2t
—IRR.

AR S SR FH T O A 2 G ¥ 7 Y A R 7
FEIN R, B 40 IR 5, % G a0 PR AR PRl A
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BWHE, 5. siRNARIECOX-2ERFIANIHRMBIRZ HepG2EIEBYFIT 2249
YL R RS, 2 Bety @ I e Anic isiRN AR 1A of COX-2 and p53 expression in premalignant W@ % 44
and malignant ductal pancreatic lesions. Eur ] A% ¥i&k it ™ i¥,

JSURL, HEATRSAE e, LLIRAHBAC I 8] () 2 Castrommico! Hepatol 2008};)20: 732739 ik ARG,
ERBON, NPT GEWCER S o BAR TR . ik4h, 11 Lim K, Han C, Xu L, Isse K, Demetris A], Wa 47 1{52_, ER T
e 2 537 9 b P AL 2 L A Sl 2 ok T. Cyclooxygenase-2-derived prostaglandin E2 15, LA MRIFEIH
A RER SN2 FPCR, B AT RN 51 actintes bet}z:fcatenin in human clliolangiicarcinoma FEL
Eﬁ% E*iﬁﬁ cells: evidence for inhibition of these signaling

25 2 athways by omega 3 polyunsaturated fatty acids.

'u Z'Kﬁﬁj-bLIE %COX- ZT LMAPIQ Eancer Izes 2}(308; 68g: 553%6(}; v
ERKI1/2i&4% % 5 EHE. COX-2 siRNAFBEWS 12 Surowiak P, Pawelczyk K, Maciejezyk A, Pudetko
YUERCOX-2011 2232, I 41 L AT A KA A o Kolodzie) J, zabel M, Murawa D, Drag M,

Gansukh T, Dietel M, Lage H. Positive correlation
0 10 A S BE i (R4 . RN A AR AT W] Rk between cyclooxygenase 2 and the expression of
Sy i i H 72 ABC transporters in non-small cell lung cancer.
i r‘E_H:; EJ%E EU EFEX 1E[ Eltl: % IEJ Eﬂj\[ﬁ %E Anticancer 1}2065 2008; 28: 2967-2974 &
PR, COX-20 B HH 41 My I LI AR 5842 13 Kulkarni S, Patil DB, Diaz LK, Wiley EL, Morrow M,
B, YR A 9T COX-25 988 1 06 2 A AT DL — Khan SA. COX-2 and PPARgamma expression are
potential markers of recurrence risk in mammary
LF:J% T}ﬂ:F; 7i 4 E/] \¥*J_L %J EEI 7'7 }H% E/J 2/% duct carcinoma in-situ. BMC Cancer 2008; 8: 36
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