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Abstract Objective: In a previous study, we found that low doses of cyclooxygenase-2 (COX-2) selective inhibitors could induce
the proliferation of esophageal squamous cell carcinoma (ESCC) cells, which can be attributed to the activation of a 5-lipoxygenase (5-LOX)
shunt by slight COX-2 inhibition. The objective of the present study was to determine whether highly effective COX-2 siRNA inhibition
can avoid this shunt. Methods: TE-1 and Ecal09 (ESCC) cells were divided into blank control, liposome transfection, random sequence
siRNA, and COX-2 siRNA groups. Cell proliferation was assessed using Cell Counting Kit-8 assay. Protein and mRNA expressions were
determined using Western blot analysis and RT-PCR, respectively. Prostaglandin E2 and leukotriene B4 (LTB.) levels were measured by
enzyme-linked immunosorbent assay. A flow cytometer was used for cell cycle measurement. Results: Compared with the blank controls,
COX-2 siRNA-transfected TE-1 and Ecal09 cells showed 79% and 73% inhibition of COX-2 expression, respectively, as well as 45.86%
and 48.99% inhibition of cell proliferation, respectively (<0.05). The expression of 5-LOX remained unchanged (P>0.05), and prostaglandin
E2 and LTB, levels were highly in accordance with alterations in COX-2 and 5-LOX expressions, respectively. The percentages of cells in
G, stage increased significantly. Bcl-2 expression decreased, whereas the expressions of caspase-9 and Bax increased in the two ESCC cells
after COX-2 siRNA transfection (P<0.05). Conclusions: Highly effective inhibition of COX-2 expression may prevent the activation of
5-LOX and the following up-regulation of LTB., which is a cell proliferation factor. These suggest that only high-dose COX-2 selective
inhibitors with significant COX-2 inhibitory effects can achieve anti-cancer effects in ESCCs.
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AR A3, XS 20 M 184 GE AT e Ffr s e, AR B9 58 %68 i
TR
1 HRl5A®
1.1 #hk
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VAT ; COX-2 siRNA H 7 N 4 194k 9 N ) 3%
AR, B APk (et A 2 s BEPLR ) 1 H Santa
Cruz /AN a5 BiY IR 2 E2 (prostaglandln E,, PGE,) M
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M5B KA AT
12 ik
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IR IS TR0 , % & 10% FBS () RPMI 1640 15 57 3
B COX-2 siRNA 25 (X IE F5 30k (g B4 ) A
HLFF siRNA 41, COX-2 siRNA 20 5% I sl % 1
15 ) siRNA J¥ %1 (5"-GCUGGGAAGCCUUCUCUAAd
TdT-3;3"~dTdTCGACCCUUCGGAAGAGAUU-5") .,
1.2.2 PUMBPRERTEASIN ARG SE AR R AL, I
AN N 1x10°~5x10*/mL, F:413% 3 2 11,450 nm
WA I WO o A0 L T 61 2R (9% ) = (1-4b B Z
OD {E/% BEZH OD i ) x100% .
123 RT-PCR #i{H & Uil B HE. I i 45
94°C. 5 min, 94°C 30s,72°C 455,30 ~ 40 MG, 72°C
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Table 1 Sequences of the selected primer pair and annealing tempera-

ture in reactive polymerase chain reaction

FH O BJGREE(C) Gl

5'-GGTGCCTGGTCTGATGATGT-3'
COX-2 60

5'-CTGCCTGCTCTGGTCAATGG-3'

5'-CCCGGGGCATGGAGAGCA-3'
5-LOX 60

5'-GCGGTCGGGCAGCGTGTC-3'

5'-CCGGGAGATCGTGATGAAGT-3'
Bel-2 55

5'-ATCCCAGCCTCCGTTATCCT -3'

5'-CAGTTCCCA GGG GCT GTC TA-3'
Caspase—9 60

5'-CAAACCTTCCTGGAACGGGG-3'

5'-CCAAGAAGCTGAGCGAGTGTC-3"
Bax 55

5'-TGAGGACTCCAGCCACAAAGA-3'

5'-AAAGACCTGTACGCCAACACAG-3'
B —actin 60

S'-TTTTAGGATGGCAAGGGACTTC-3'

1.2.4  Western blot 23 fr  =20° K & 17 24 fi 41 i,
4°C .12 000 r/min B5.0> 15 min; BCA B 52 e B 5 75:AL
T EFER 50 wg, 12% SDS—3R 1N 45 Ik e 58 112 FL VK o
PUAR TAE# B . COX=2 24 1:100, 5-LOX 4 1:800,
B-actin A 1:300, Bel-2 A 1:200, Caspase-9 A 1:500,
Bax > 1:300; BRAR i A ALY BFFR 1219 —H1H 1:1 000,
PR R ETE B
1.2.5 AU AT U4E siRNA T 24 h 5173
ANAE AT , 2R G U 5
1.2.6  ELISAK XA IE 0> ABC-ELISA Kl
PGE, J¢ LTB, & o #3850 & b B #4E , 450 nm 1%
F 5 A
1.3 Giitepdrek

SERE S 3R, IR AR ifE 22 (ats) R o R
SPSS 17.0 14, 77 22 55 M kst FH B IR 2 07 2243 #T
2 ] 22 B LR 36 R /NI 3 22 1%, 0=0.05
2 R
2.1 COX-2.5-LOX mRNA M7 kK F

COX-2 siRNA J¥ 51l 19 T R 20 % 7E TE-1 K&
Ecal09 4l fd 5351 K 79% F1 76% , 15 %5 14 4 HR 41 L 5%
2 SH G E L (P<0.05) , 5 IR, 5-LOX iy
mRNA K85 #2350 B4 5 (P<0.05, & 1,4%2) .

1 2 3 4 1 2 3 4
A B

A B
1223 UG 2 iR B PAOUT IR 3 - BERILIF 1) siRNA 5 4 : COX-2 siRNA
K1 siRNAT#i5 COX-2.5-L0X \B(‘,l—z\(AaSpﬂSE—QE Bax mRNA
B FAETE-1(A) K Ecal09(B) AR F5k
mRNA and protein expressions of COX-2, 5-LOX, Bel-2,
caspase—9, and Bax in TE-1 (A) and Ecal09 (B) cells treated with siR-
NA
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&2 CO0X-2 siRNAZEZIE TE-1 5 Ecal09 4HAf1 COX-2.5-L0X.Bc|1-2.Caspase—9 #l1Bax mRNA & & H B FRi&
Table 2 mRNA and protein expressions of COX-2, 5-LOX, Bcl-2, caspase—9, and Bax in TE-1 and Ecal09 cells treated with COX-2 siRNA

55 B —actin JKHE UK (xs)

Al 54 COX-2 5-1.OX Bel-2 Caspase—9 Bax
mRNA EH mRNA EH mRNA EH mRNA EH mRNA EH

TE-1

%5 FXHE 21201  09+01 19x01 09x01 1701 08%00 18+00 19+02 1701  19x0.1

Hg Btk 21200 08«01 1700 0901 17200 0701 18+01 17+01 1700  1.8x0.1

RfiHLIF 51 24201 09x01 24%00 10+01 25200 08=01 21%01 19+01 22201 19200

siRNA 07+0.1% 02£00% 20+01  09+01  08x00* 03x0.1* 29x01% 25+0.1% 29x0.1% 23x0.1*
Ecal09

25 FHXTHR 1.6+0.1  09+0.1 1701 09+0.1 17£0.1  0.8+0.1 1.7+0.1 1802 1700  18x0.1

iEpPILS 13+0.1 08+0.1 14+00 08+01 17+00 0701 18+00 17+01 1801 18x0.1

RiiHILIF %) 14+00 09+0.1 2500 09+01 25+00 08+01 22+00 19+01 2201 19%00

siRNA 05+0.0% 02+00% 20+01  09+01  07=0.1* 04+01% 28+00% 25+0.1% 29+0.1* 23+0.1%

T 528 P IR A e P<0.05

2.2 YHAEGEE

Ejzs R4 4, COX-2 siRNA Ab 35 TE-1
21 60 15 5 (4 4T 1) RN 45.86% , Eca 109 41 it Ky 48.99%
(P<0.05),
2.3 PGE.MILTB, &

525 (X B 4H L #8¢, COX=2 siRNA &b B 5 /Y
TE-1F1Ecal09 40 il s PGE, ¥ J& 4 F % (P<0.05) , fij
LTB, ¥ W JE B 8 A8 4k (P>0.05, %6 3) .

#&3 C0X-2 siRNA%REZf5 TE-1 K Ecal09 4 ifd PGE, #1 LTB, 7K
ERTAL (ats,n=3)

Table 3 PGE, and LTB, levels in TE-1 and Ecal09 cells treated with
COX-2 siRNA

YA 5320 PGE, LTB.
TE-1
25 HXTIR 77.7+8.3 763 £8.5
JR T4 72.4+74 73374
FEHLIT 51 80.1+9.2 80.1+9.2
siRNA 457 £ 4.7% 778 +88
Ecal09
25 FHXT R 75.4 + 8.6 74.5+8.4
EUES 703+72 79392
FEHLIT 51 79.4+9.1 76.7 £8.5
siRNA 425 + 4.8% 76.7+85

T+ 558 O BRZH A EE P<0.05

2.4 Y fE

TE-1 % Ecal 09 4ii7E COX-2 siRNA 4L H5 G, 3
4B L i A 2 1 o0 B B S B T, 43001 R 63.16% Fl
68.15%, %5 FAXTHRZH 5310 58.93%F133.02%(P<0.05 ) ;
M S 3140 B8 e 451043 591 A9 27.129% F11 29.52% , % 25 14
X R YL AR FIBE LT 51 siRNA 41 (P<0.05) .

2.5 Bcl-2,Caspase-9 } Bax mRNA f & I R ik 7K
4k,

WP ESCC 41 i Bel-2 mRNA K 85 ik s
F6E B8 20 B &8 F %, T Caspase—9 | Bax ) mRNA &
HEHKFFRE Y B2 I (P<0.05, E1,%2).
3 g

D) 5 46 G AR BE SR R COX -2 I i 5]
(NS-398) 74 il ESCC 41 s COX -2 ik 1Y [l i) _E3f
T 5-LOX ARk, HETE I 1 E AT 12 20 M 14 5 4
(1) 5-LOX i 42 T WA ™= 9y, Al BEHRIH 1 e FE
COX—2 Jitg 410 1] 370 4900 1) 240 J 33 58 A /R T . NS-398 &
COX-2 1 g 35 1 Ak = 30 ¥ 7], 3 3 F S PR 45 &
COX-2 My iG Y45t R ¥EAE 5 T izt 2 p
COX=2 B8 A i FLAN 2 16 P 32 4 ], 4 Dir o8 =75 EL 90 o)
A 4 AR ) 3 L A7 7E T COX =2 T UiiE , F 5 il 2 14
IR B ] B AT BT e B LA

AHIEFE A T R i COX=2 HL K ik Y siRNA
PEAT T, 45 50 R B, COX=2 Fl 5-LOX E 7K FE-2 Ay
P ESCC 40 ML 14 5 34 B 2 52 41 . fIRvk B2 COX-2 il
T P ) 5 T ESCC RN 855 , 5 LOX AR o i A
XK, 1 ML R KO- 58 4 T ER COX-2 B RES A 2k
FERUAN M FE R0 , H 5-LOX mRNA K 25 [ 5 i 55
IR IR IR A U2 H T A 9 LTB.3E
PN 5 COX -2 FRak i n] k50 5-LOX iB A2 1Y
SR , a0 COX=2 31 ESCC By 14 1 FH R
HET A 25 R

PGE, Al {2 M A A . PR T Il & 2™,
HFIR AT T4 454 , J& COX-2 #filFit ESCC
YR AR P E BN R TR BRI COX -2 Bl 1
TRV P A0 3 A b B PGB, M B R 117 5—-LOX AR 34
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S5-LOXARCHRAE ., RmAHIZEH, BFh ESCC 40iERY

PGE, ¥ £ 7E COX-2 siRNA Ab 38 J5 2 T F | 1

5-LOX B2 FFARAR RN , L, PGEAS B AN K A fE

JE BRI S-LOX S48 () S ) o, HeAIL A Ry ik

—EF9E . ST COX-2 siRNA 5 R PGE, H B A

T R, S5 BE R COX =2 TG 41 i o e o

IR B PGE MR EE N REAS AL, Rt , ASHEBR PGE,

W B SRR B 2R LOX R AR TR A AT e . AR 9T 1Y

25 BAF S E M COX-2 Fh AL LOX i 421t

TN LTB, 235 , IR 23 PR LG COX=2 il i bt

ESCC 40 i34 7/ . Cianchi 25145 5 IR 3 % —

W o PR, S ] COX =2 AT Jh R a2 1M A 2

PLESCC &AL

COX-2 siRNA X} ESCC 4l i fit) 43 5 FEL 7 7T BE 7

Y& 20 I NS R Y N Y UL L W e N

i ESCC 40, COX—2 siRNA 34 R i 41 il 40 g 1

FAANE UM IR T RS ES R BoR , COX-2

siRNA T Hi 7] [ G, 2 ESCC 40 i LL A5 | [ A S S 4

ML, 3R s T GO A . 55— I, R 4

FLPRT 57 Bax S5 T30 I 3 PR Bel-2 S5 T2 i [

T AL [R] R 3 L PR T I O AR S T ¢

B, AW IR KB, 55 YL COX-2 siRNA J5 TE-1 Fll

Ecal09 40 ifd fY Bel-2 mRNA K 2 [ (9 26 35 F [ fi

Caspase—9 Fl Bax mRNA S 85 H &3k L, 280k

T2 LA o A A58 AR WS ESCC 4 A 1)

T, R TR R LR — e LR T

TR 25 T COX-2 siRNA X} ESCC 41 ifl

KA A

25 AR, B el COX=2 AT RIS AA £

% o — AR S—LOX AT | kG LT i 02 240 P 1

FA AR = R, 2 I AR AR AR E M BT ESCC 41 iR

X — i R AT RB AR RE TR TR AR I
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