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Abstract

AIM: To investigate the biological effects of
NS-398, a cyclooxygenase-2 (COX-2) selective
inhibitor, on esophageal carcinoma cell lines and
the possible mechanism.

METHODS: Esophageal carcinoma cell lines
Eca-109 and TE-13 were cultured by routine
method, and then treated with different concen-
trations of NS-398 (5, 10, 20, 40, and 80 pmol/L)
for 24, 48 and 72 hours. The growths of Eca-109
and TE-13 cells were measured by MTT assay.
The expression of COX-2, Bcl-2 and Bax in the
cells were detected by flow cytometry (FCM).
TUNEL and FCM methods were also used to

detect the NS-398-induced apoptosis of the cells.
The content of prostaglandin E, in the superna-
tants of cell culture was measured by radioim-
munoassay (RIA).

RESULTS: NS-398 inhibited the proliferations
of Eca-109 and TE-13 cells in concentration- and
time-dependent manners, and also decreased
the production of PGE,. Meanwhile, NS-398
treatment resulted in an increase of G,/ G,-phase
cells and a decrease of S-phase ones in both
kinds of cells (Eca-109: F = 22.39, P < 0.01; TE-13:
F =46.99, P <0.01). The apoptosis of Eca-109
and TE-13 cells was also obviously increased
after NS-398 treatment. COX-2 and Bcl-2 protein
expression were down-regulated, while Bax
protein expression was up-regulated in Eca-109
and TE-13 cells after NS-398 treatment. There
was a positive correlation between COX-2 and
Bcl-2 expression in the two cell lines (Eca-109: r
=0.925, P <0.01; TE-13: r = 0.925, P < 0.01), but a
negative correlation between COX-2 and Bax ex-
pression (Eca-109: r = -0.937, P < 0.01; TE-13: r =
-0.703, P < 0.01) as well as between Bax and Bcl-2
expression (Eca-109: r = -0.926, P < 0.01; TE-13: r
=-0.753, P < 0.01).

CONCLUSION: COX-2 selective inhibitor
NS-398 may inhibit the proliferation and induce
the apoptosis of esophageal carcinoma cell lines
through the inactivation of COX-2, down-reg-
ulation of Bcl-2 expression, and up-regulation
of Bax experssion. It may be used in the chemo-
prevention or adjuvant treatment of esophageal
carcinomas.

Key Words: Esophageal carcinoma; Eca-109 cell
line; TE-13 cell line; Apoptosis; Proliferation; Cy-
clooxygenase-2; MTT assay; Flow cytometry; Ra-
dioimmunoassay
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fik B 2R AR R, PRI, COX-2/Efry M A4 %

BRY: #RITNS-398 £/ i 20 At 4 £ 4 5 2k
KB ST RE 09 AR A AL,

Fik: wHG kAR E FKEca-10942TE-13
mp, VAR B R ENS-398(5, 10, 20, 40,
80 pmol/L)4L 3824, 48, 72 h. 5k A w9 ¥ Hoed i
HEMTT)#MINS-398 % Eca-109F2TE-13 21 it
A K e IpRIAE R A X dm AL (FCM)AE ] 4m A,
T % COX-2, Bcl-2, Bax % & # & i4 ; TUNEL
AR 2 FF 2 B R TH L R B SR AT
(RIA)M 3% ik L& P 7 7 B F E,(PGE,)
HF.

LEER: NS-398 7T Hphl2Fh dm ool A %, SFRLZS
Wy R JE 0 X8 5 BAE R BF ) 6 3k K B k) R
3% 3, FAE2F L~ A 9P GE, A 1K
NS-3984# 24 4w LG ,/G HA i B %38 %, S
e 2%,V (Eca-109: F = 22.39, P<0.01;
TE-13: F = 46.99, P<0.01), 5314 T 81 6440
ML . NS-3984# 24 28 lCOX-247Bcl-2 &
KR FRY, mMBaxk ik B F 5. COX-2F=
Bel-289 & iA 2 2 E 48 % (Eca-109: r = 0.925,
P<0.01; TE-13: r = 0.925, P<0.01), COX-24=
Baxk it 2% % fi 48 % (Eca-109: r = -0.937,
P<0.01; TE-13: r = -0.703, P<0.01). Bax#e
bel-2& A 2 2% fi A% (Eca-109: r = -0.926,
P<0.01; TE-13: 7 =-0.753, P<0.01).

518 NS-398 ¥ 74 & & % | flL v 38 3h 51 =T
FFEA T, BACOX-2:i 34 7 22
JE AT F TR A BY V8 97 B 7T AR,

X528 A%E; Eca-10940/; TE-134006; T
WTE; FREALEE-2; IR MRAA; K
St GBE AT

£ES, B8 DEE TEB, B, SHE, M. FREEE-2
RIS SERMRN K RS SEC. R
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IE A (cyclooxygenase, COX) &I FI IR 5=
(prostaglandin, PG)& faidt 2 1) 2 FLIE A, 7
Wi L3P 28 D A7 2[R TR COX-1HMICOX-2.
COX-1/EZ Fhan o rh 55 AR SPPERIL, J )
PGAE "B 1) AL 378 11 15 2 B G b e 4 i DR o vy
RefA EEAEH]; MCOX-2EIEH I N4 k%
A SRR AN B, AH W] B VF 22 DR 25 Gn i A A
TR e IRV S RIEY, S
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SO ek WA L 7R N S S R
L, PGE, & &, MIPGE 2 thCOX/™
A1 $E o AT FH C O X- 24l 3510 %o £ A e 1EAT
T By 5% T N AR [ B 2R T R 25
(nonsteroidal anti-inflammatory drugs, NSAIDs)
Tt A ORI AN 4. AR COX-2
T PEPENHIFINS-398 % 24> £ 4 788 4 ML bk AT
FE, RS COX- 258 P 1 00 ) 770 0 £ 5 4
T R A 2 5N B T RE AR HIBLARD, NS ATDs
X B g v R XN AR IR AT A 2 T B8 BEAR
BEAi.

1 RIS

1.1 M COX2HMIgGLHi. Bax, Bel-224/h
RIgGHPL; FPIRFITC-1gG. P RFITC-1gG
Jt4) 9 Santa Cruz/2 v. NS-398 4y Cayman Chemical
DN F P S AN A R TR R AR e A S
AW TR W] H-PGE2JBU s (RIA)Y KI5
I B AR B S R B TR R I T

1.2 Zix SERAMKECca-10904 B 55 P % <
KSR E P 0y TE-13 Hyal b BE R K24 55 DY
P i RHF O BB Eca-109MITE-1320 %1 &
100 mL/LfiH4- I35 (FBS)FIRPMI 164055 7 AL
37°C450 mL/L CO, 5950 mL/L2 < i Rl i
Fa R RS IR RO B0 K T B s S A i,
2.5 g/L Trypsint0.2 g/L EDTAR ¥ 240 sk
AT 23 25 R 2 e, AT IE AR AR

WR AN HUARORH DG S 56 B FN'S-398 73 %+ 24~ 4
MR EAT S50 W3 A4 I ) s R 24, 4871
72 h. 2RI BECIKA: S, 10, 20, 40, 80 umol/L.
FE 45T AN TR R FE (RN S -39 8 X6 455 75 40 a4 ] —
SEINTH](24, 48 %72 h)J, 73 mIWCRI. & /e
HURE FE AT B0, 1200 r/min05 min, 2R )5
W BB R i 1 mL B LW EpE o, R E
20°CUKAR AT, B HUMP GEJBUR F 5% 70 4. &
LA JE S 114 440 P 5 AT P DU B 4 g B 31—
J&, YRS [ E IR AL.

1.2.1 NS-398%F AR & 4m oL £ K 49 v 41 il
AN SEG, SR A DY F R E (MTT)7:. 4
AT IR O6FLAR . 4l P B AR K s, TR
ORI A TR EEN'S-398. A3k i A 6 4L.
I I A2 9% 107 4 P s 080 170 A 000 245 400 P L 5 5% 1
e U NS FE A 2 A L 3B FRAR 43 5l T
ZiWIE 24, 48 K72 hitf 2 18575, AERgbRAL -
EFR490 nmiEot llEAME, g R, K
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mA# A E
AR S Ak
2R S am R
HRBATARR, 22w YR 24 h 48 h 72h
ek k. mig R
[T (pmol/L) Ao IR(%) Ao IR(%) Ao IR(%)
ATAEFOF Eca-109
?fﬁaﬁ_‘ A& 0 0.289+0.012 0.363 + 0.041 0.689 +0.028
Rﬁlﬂfﬁgggi 5 0.269+0.011 -6.92 0.352 +0.021 -3.03 0.492 +0.022 -28.59
W) kA 3 i 10 0.254 +0.027 -12.11 0.291+0.034 -19.83 0.293+0.031 -57.47
¥ PGE, 4% 20 0.211+0.019  -26.99 0.245 +0.033 -32.51 0.154 £0.017 -77.65
40 0.173+0.014  -40.14 0.107 £0.046 -70.52 0.102 +0.023 -85.20
80 0.129+0.033 —55.36 0.093 +0.031 -74.38 0.088+0.012 -87.23
TE-13
0 0.380 +0.020 0.624+0.016 0.860+0.073
5 0.319+0.015 -16.05 0.567 +0.024 -9.13 0.748+0.062  -13.02
10 0.304+0.036  —20.00 0.334+0.027 -46.47 0.226+0.027  -73.72
20 0.097+0.018  -74.47 0.029 +0.005 -95.35 0.016+£0.005  -98.14
40 0.065+0.008  -82.89 0.048 +0.007 -92.31 0.027 +£0.007  -96.86
80 0.069+0.006  -81.84 0.075+0.011 -87.98 0.052+0.007  -93.95

PR AR (%) = (SEHALA 4o EL-XF FRALA 450 TE)/
X HEA1A 400 TH X 100%

1.2.2 @ fe B 20 B = #FCMA& R 20 pmol/L
NS-398X) K572 4l M/ — 5 if 1] (24, 48 72 h)
S, 53 R AR . 5 WSCER ) 40 i A P e —
WA ATEDNAGO YA TR TDNA G, A
A5 R WLSCHR[10]. B FHAH SG AR R x0T 40 i Ji 3 &%
PHTZHEAT 70 M. A8 AR A H(GY/G ) Wi H 30—
AN A5 AU ) e S T T A i, LR T dR
i (apoptotic index, AD)FE /R TARES, AN : Al
= [0 M5 E-(Go/G+S+Go/M) 5 I AH 40 i 50 /40
35 X 100%

1.2.3 COX-2, Bel-2, Bax & B & & & ik 69 FCMAE
) ORE IR WOHR AR i R I 2E 4T COX-2, Bel-2,
Bax ik K€ kil FAERIE W22 SCHR[10].
1.2.4 Rz om o8 ] S IR 04T B0, W
ORI, R A ORI B 4 i,
B I 5 B A e A Hedb AT A e BAR Ty
VAR SCHRL LV TEAT 54 . 40 M 0 T A R
TUNELAA & % T 40 s P t) v, b AT s
2K, SR HARF & U 15317, DABR A,
BB PR S, AdkoK&IER A, TR
Pogeta, SN B0, DA Ak 5 0 AR
O IURLR A B PR T4l i, 68T T (X 400)Ff
BILIE S AN LI o) o T 40 kAT vH 4, IR DAATR
IRNTET AN 2 2, BI100A 58 3 40 it rh P24
T4 MO E 1y B OR.

1.2.5 PGE, 4t £ 9% =M 2 X}Eca-109F1TE-13

PHAN I MR 55 20 PG E, & Sk AT I 5. W
NS-398UEAT W) T TSk 5, {E 245 e F 24,
48 K% 72 hjG AR IR, BAKERVE D IR L
BOG T RN B0 T, 1200 /min& L
5 min, WHL E35 W 1.5 mL A HEpE b, 37 R
N=20°C UK RAT. W05 B 42 75 e R A 7
Ui EATERAE, AR AR T B HEA T AR,
Beit %A RHISPSSI1.058 i S AF AT
E5RA s TR Y i W DR &0l W B B N
FT- & COX-2, BaxMBcl-2[1 £ L MGt #r,
K FH B IR 2R 7 22 4 A B LT 1R R o L . )
COX-2, BaxHIBcl-2 1 K IA AT HH S 4347

2 R

2.1 AT A FAE Eca-10940 il FTE-1341 iy
W TR N R EEE K. Eca-10941 iU 4 T
NS-398 5 4k £L1% 5524 h, 20 pmol/LEs &M 4
IS AN DI, /D B 4 A 5] 5 BR T NS-3984F
148 hJE, 20 pmol/LYFFRIM 4 2 41 iy 5 5K E,
IR AR A s /b 6T TE-1340 i (1 TE 4 2
5Eca-10941 fg FALL.

2.2 NS-3982f 2m i, £ K #9 % v NS-398%FEca-109
20 i RN T E- 1340 M 1) A=A 400 4 FH 40 Bl 2 2%
BENS-3983 i ¥y 18 v, 40 i A= A il FH
Wi, XEca-10941 /110 pmol/L NS-398F
24 hJE FLAmHI 2% 426.99%, 40 umol/L NS-398
Y24 h HoAmaE R 4 40.14%. Bl 259 1 i
) PR S, LA R A AN W =1, Wit TE-1341
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& 2 20 umol/L NS-398 B B MIBEAN TR A THISIA(mean £ SD, /7 = 6) W@
AR IR TNS-398
AR S 6
‘BIREERSD EXVE 250 %)
par:| 6/ s i oM Al A 89 A5 R AL
/Gy 2 # FNS-398%F I
Eca—1094Batk Fa kM
R 66.46 £ 1.33" 17.64+1.73° 15.91 + 1.46° 1.40 +0.53" ARTEHEKS
#y AR E, 12 RS
24 h 73.89+2.27 12.52+1.13 13.60 + 1.21 8.97 +0.46 B S ot
48 h 76.00 = 1.94 11.22 £0.64 12,78+ 1.44 8.61+0.34 NS-398 3 % A4
72 h 72.90+1.83 13.25 +1.91 13.85+0.26 8.37+0.88 LAk 08 2 4 3 K
S HEATERR. VR
TE-1348f BHATERR, S
el ﬁ b b b ;;EJE, Ir ik # A,
WE 61.08+4.27 21.03+2.65 17.89+2.37 1.80+0.35 R A —
24 h 68.38+4.39 13.04 +2.23 18.58 = 2.20 8.18+0.79 3 FEL
48 h 74.09+1.72 9.60 + 0.69 16.31+1.77 8.88+ 1.05
72 h 74.75+2.06 10.54+1.13 14.71 £ 1.40 11.57 +0.54

°P<0.01 vs 24, 48K072 hZ4H.

= 3 20 pmol/L NS-398{EFR/G4AiRCOX-2, BaxAlBcl-2
FRIXHIFCMAE M (mean + SD, 7 = 6)

& 4 40 umol/L NS-39834Eca-109FITE-134BIBIERIS
BT #EEUmean £ SD, n = 5)

par:| COX-2 Bax Bcl-2
Eca—1094BkR1%
R 7.34+033"° 4.14+0.31° 7.03+0.23°
24 h 500+0.32 7.07+0.15 4.65+0.22
48 h 496+041 7.11+026 4.74+0.24
72 h 5.12+0.16 6.85+0.68 4.35+0.12
TE-134BfaRR
IR 8.26+0.93" 4.22+0.22° 6.37+0.34°
24 h 510+0.28 599+039 4.86+0.15
48 h 509+0.18 5.18+0.17 4.84+0.21
72 h 452+042 511+020 4.75+0.20

°P<0.01 vs 24, 48172 h34H.

f210 pmol/L NS-3984FH24 hjm H A% h
20.00%, 48 hji A% 546.47%, 72 hjG Al
I N T3.72%(FE1).

2.3 A B BB = 44 NS-398{fEca-10941
MIANTE-1341 M Go/G, 141 Mo 2 2% 19 2 (Eca-109
A Mu: F = 28.85, P<0.01; TE-1340f1: F = 191.62,
P<0.01); 117SIHI40 2 &t 2% ek /> (Eca- 10941 Jfl: F =
22.39, P<0.01; TE-134/itl: F = 46.99, P<0.01).
20 umol/L NS-3987%) At 2 4il fu #5121 %k
A P T-(Eca- 10941 fft: F = 229.29, P<0.01;
TE-1341}8: F = 191.62, P<0.01). HTNS-3981F
FHH ] PRI AN ], 8 T 50 A 8.18%-11.57%(#2).
2.4 COX-2, Bax, Bcl-24& A 69 FCM#&m| Eca-109
MTE-137E1EH A K IN #AA B R COX-2 3K,
NS-3984EH—sE i [a)J5, COX-23RIA & &>
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i
il L3
24h 48 h 72h
Eca-109 42+13 17.9+2.7 36.7+3.3
TE-13 29+1.8 15.9+2.3 36.5+3.8

(Eca-10940 fi: F = 79.72, P<0.01; TE-1341l}fl: F
= 60.06, P<0.01); 2M il il /5 1E# A K B0 T
Bax#® AR T, NS-3984F 11— & 17 J5, Bax
FI5 W (Eca-10941 il: F = 76.96, P<0.01;
TE-1340i: F = 46.87, P<0.01); IfiBcl-24F 1IF 5 4E
K HRA 1 Rk, NS-3981 HIAN [ ) 5, HE
Fik W 9> (Eca-10940 if: F = 208.77, P<0.01;
TE-1341fl: F = 65.97, P<0.01)(#3).

2.5 FCM#& M COX-2, Baxf=Bcl-2 4% ik #4948 %
PEHT K244 bk, COX-2F1Bcl-2(1) K1k
2B FAS(Eca-109411: r = 0.925, P<0.01;
TE-1340f: r = 0.925, P<0.01), COX-2fIBax % ik
53 AR (Eca-10941i: r = -0.937, P<0.01;
TE-1341/fi: r = -0.703, P<0.01). Bax#HIBcl-2
ik B 5 F S (Eca-109411: r = -0.926,
P<0.01; TE-1341J}ii: r = -0.753, P<0.01).

2.6 RALLm AL TR 4 R R IR Eca-109
A0 B A TE-1340 B HE 4% ¢4 n] WL 40 i &2 5 )2
Wi B 2R K (B TA-B). A7 20 i 9 T 2R,
40 umol/L NS-398%tEca-1094F 124 hjg H A5/
B M BT, 48 hJE HEG: (o] Wi 79 4h
Jto ] 25 S BRI . A (BE1C), T4l i H i
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1 EE4KIIEca-1094BIRFITE-134BIR 5240 pmol/L NS-39833Eca-109/FFRIBEIZASINES. A: Eca— 109411 5 E vl
AR (HE x 100); B: TE-1340HESL @ r] U2 2 FREREEE A (HE X 100); C: 40 umol/L NS—398%JEca—109{EF48 h
JEHEZL ] NAE /R dmia b 4E 2 EE . IRGY(HE x 400); D: 40 pmol/L NS—398%fEca—109411E 72 h/Fr] WA RZ 4l

A JET(TUNEL X 400).

W2, 91EM 72 hE ] AT 2 4 ik AR T
(K 1D). NS-398%) i %} Eca-109F1 TE-13 % 48 il #k
(T DL L 4.

2.7 PGE, 3% 4% %95 2 #7145 & NS-398%FEca-109
MTE-1341 /e A Kl B v = A P GE, #H
SRR . B NS-398¥KR & 134 &1, PGE, /™
S SR, JUHE MIRIE =20 umol/LEY; bl
25V IS TR R e G, 55 00 AR R 4 A L,
PGE,/ " 541 2. i /> (3K 5).

3 1t

TEmNERE N2 LB, 2B, &
SR SR e R v, AT 2 R R kAR
RAAWMEIE W, P RINZHEE AN
1 COX-2FE Rk 1wt cOX-23E Ry ifs
SREIN, TRES 5 & EE MBI
T T COX- 156 R 28 MUK KT Rk, TTRE
NS HEEIRNIEK. Bk, COX-2%ERFAI{E A
AV SO AT A OB (1 — A B A,
N FH C O X238 $6-AH 4100 1) 7] 7 T B A 28 B L I £
ERTE R R, Hr, KT COX-23E 4
R X B g 5 g 0 T 1 P L TR O AN v 4
AHFFER H COX-21% FEMEHIHI FINS-398 7124
EOE AN 2 P EAT TS BFSUR IR, NS-398

R 5 OIEEEF CERDPGE, S SHIRIAREN(ng/L)

AHPIRE (umol/L) 24 h 48 h 72 h
Eca-1094Bp@#k
0 2011 5967 8104
10 2009 2518 1606
20 1963 1802 1596
40 1475 1802 1236
80 803 1502 765
TE-134DiERE
0 4195 5647 7634
10 1244 715 1011
20 1030 503 592
40 653 500 585
80 547 464 488

REME 0 25 I 2N Al P PR (R 3 B s 1, 259
) B AR AR X R I TR A B 2, BV 2 Kk
(18 184 J00 SEC 0 S 1 P 5 348 i A% I 24 4 ' FH T
(14 S K AU A FH B S 5. A BB A ]
UL, UK 5L 22 100 TR Uk B A K ) 40 8 A A [
&, ANFRHEAT 4> 243858, F 4 A S 1 40 A B,
ZENS-3981EH] € N [A] 5, 24 4l IR Gy/G, S 4
Ji S5 1 %2, TS % G/ M AN i B SR kb, AT
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DUN'S-3 988 £ B i 41 i 1 25 K A5 T G o/ G 1.
X57Zhi et al" ST R 2L

NP 40 ) R Eca- 109 TE-13 45 /& £ i
R AN ). Eca-109 X TE-13 1 AE KM
HRAT BB COX-251X, 20 pmol/L NS-398% H
— B A JE, COX-23TA S 035 PRI, X 41 fu ks
FRW T PGE, & S AT I AR I, PGE, > &b 244
RS TR v T A PRI B, NIS-3985% J 4l
it A K (0 21 T B X C O X247 P () 4
i, AIMTAEP GE, ™ F W] /b2, 45 2 8 4
A5 1 Go/G W, I 0 40 i i A o6 T
COX-2iLFEPEF IR £ 5 9 40 L (W VE H 2 47
OB, HGE LA, R, NS-398%124
0 MR AN EAT B S 0 A A, I T g A
LR AR T T4 R 22 2 Bl 2 )V F I TR
(A K i 48 %2 . D% T COX-24MHI5 vl % 5
S A0 R A R T AT R P2, B LA F AL
{5 ANiE 4. Eca-109 5 TE-134E 1F & AL K I #15 B
BIBcl-23ik, Bel-2n] LA o1 2 Fh R 2 5 i
(40 B R T 204 i b T FEC O X-2 Wi P4 vy LA
PR Z IPGE,. R4 T — IR FEIINS-3981F
H—B a5, PGE, ™ & W] kb, Bel-241k
408 3 A, A A Mk A2 TR T, [, Baxk
kR, LA B R Y R R A S
40 M 8 107, Tsujii er /> b R 4 IIF S
I, COX-2 ik 4t ffd vh A7 Bel-27K ¥ Tt iy, 1
TECOX-27 1K [ 40 i b WA R BB e1-2 381k
Sheng et a/™ % B, PGE,n] LAl 1S C-58125
75 R 1) 46 s A0 L0 T2 9 5 F B el-23R 1A, Ui
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