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Purpose: The enhanced expression of the cyclooxygenase-2 (COX-2), pros-
taglandin E» receptor (EPs) and endothelin-1 (ET-1) axis is known to play
a significant role in the development and progression of several malignan- | _, Elfa - 201A] - DA
cies. To date, little work has been done to investigate the relationships (I):l Mo . 9 ;'3_} . ;’,Eﬁe
between the COX-2, EPs and ET-1 axis in prostate cancer (PC) cells. The T TE =
aim of this study is to investigate the expression of preproET-1 (PPET-1),
ET-1 receptor A (ETaR), and endothelin converting enzyme-1 (ECE-1) in
the PC cell lines and to evaluate the effects of COX-2 and EPs on the
expression of PPET-1, ETAR, and ECE-1.
Materials and Methods: Two PC cell lines, PC-3 and DU-145 cells were
used for this study. By performing reverse transcription polymerase chain
reaction (RT-PCR), the mRNA expressions of PPET-1, ETAR and ECE-1
were detected, and then the mRNA expressions of PPET-1, ETAR and moolxt o005 8% 302
ECE-1 were detected after being treating the cells with selective COX-2 ;;Zx} 2%5,; e gz
inhibitor (NS-398), or EP2 (butaprost) and EP4 (misoprostol), which are B -
both agonist of 107, 10® and 10°M.
Results: PPET-1, ETAR and ECE-1 mRNA were expressed in both cell lines.
After NS-398 treatment, only the PPET-1 mRNA expression was decreased
at 4, 8 and 12 hours in the PC-3 cells. EP2 and EP4 agonist induced an
increase for the PPET-1, ETAR and ECE-1 mRNA expressions, compared
with the NS-398 treated group (control), in the PC-3 cells.
Conclusions: ET-1/ETaR and ECE-1, whose expressions are increased by DARIRE 2104A]
EP2 and EP4, may play key roles in the development and progression - %%;EHE.PE A2 H|wo|T}
of PC via COX-2. A combination treatment with selective inhibitors for MEA| A7 stzt2 37}
COX-2, EPs and ETAR would be novel approach to prostate cancer therapy. 6(?‘?% .
(Korean J Urol 2006;47:195-200) TEL: 07480715
FAX: 02-798-8577
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g2 Ee XBAY Aol AFsih

Cyclooxygenase (COX)+< arachidonic acidE prostaglandins
(PGs)d} L 9] T+ E eicosanoidsE AFA 7| FQ G4 E
13 (COX-1)7} 2% (COX-2)°] Uttt COX-1 HjF-#9 =
2] Z& A EAA F A= Aol AHHOR
He o2 ZAARA AYrles SR CoX2=
At F&FAA o w2 A TEo] FbE AL
Bkl #oidith’ PGEE % 2 HIE Y
=38H71% atar, Wi R oW Al 2o Xe F4
7 e Ao® dEA o old dutE 5
o we} PGE, 484 (prostaglandin E, receptors; EPs)
o] zpol & Qs WA s Ao FHAG H Agoa
EPst EPI, EP2, EP3 ¥ EP4 =847} S5, o] &2
ANEZ OE AEZ Y ASHGAE 5319 A2 g Ax

71%5S YeRIT B wdo e AP ASAEF pC-39)
DU-1459] 4] EP1-S A &3}l EP2, EP3, EP4¢] W3S 3ol
3 uh e}’

Endothelins (ETs) ET-1, ET-2, ET-39] A] 7}%] dej=2 &
A&k 1988'd Yanagisawa 570 ¢]8lo] 1A thE® W)
MEANA AZXE SA" EZZ JIAME S8 HI2 A
ol Eulge 23 dasSA ot ETs 84
A3 (endothelin receptor A; ETaR), B8 (ETsR), C¥ (ETcR)
o] At} ETARE ET-19] 7} X3} o] 9131, ETgRE AE
9] ETsoll 22 z138}g o] glom, ETcRE AEo 49 <
o] o}z wtalA A ¢Fe Aot ET-1& X*%ﬁ%h
Ak, A, A A RS R AR JY HE

AE, Kaposi §F 5 8 T4 = do] FA *“J
FS 3hal, B2 FUA MEFA, AZaATGA], 7]
A H (matrix remodelling), & &, o] B3t w
Sk ETs9} 1 83 = #1717 Z (autocrine pathway) 2} 73
2 (paracrine pathway)S 7}A] 1L At} & ETH (ET-1/ETAR)
7} % Aol viApA gL b ETR 239 atra-
sentane 74T H-8&3tAS W o FTEeAA FUd 2 o]
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2y Agston ou) A o] AgH At
Aol M cox-2¢] 93t F48 &<l PGESt 1 <

A W B A77F ot CoxX-2 AlIA B EPsst

ETAY 4528 g A7 B4 gk 2 Jd3e 19
Aeke] X8 F Holol| Fostes 7| F COX-2 2AA ¢
EPs¢} ETA 9] 45282 o|3sl7] st A dgAE
ZF PC-3¢} DU-1459 4] PPET-1, ET4R, ECE-19] @& &
Z golsta, Az cox-2 JA A<t EP2, EP4 &3 A
228k & o]E5 A Eo| A PPET-1, ETAR, ECE-19] &
35 A5 do #AAAS Fdstaxt s
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1 2=z

Ao AFES TS EFE S AEF 23 (Korean
Cell Line Bank)ol| 4] YA Z 22 v &4 AYXALAESF
PC-39} DU-1455 #Fwo} AHg-3t5lth 712 #ij A= RPMI
1640 (Gibco, Carlsbad, USA)ll 10% $-Ello}& %, L-glutamine,
penicillin@} streptomycins 3718k AH8-8FH L, vl &7]
= 5% CO% 95% &717F e HaL AT F=9 37°CY
2R HAHES Sk

=13=]
o -

4

2. &l

ot

1) M= Zd[: z2+7} pC-3, DU-145 A1 ¥ 5x10°S 10% $-E
o}ld L 33+ RPMI 1640 v &0l A1 A 6 well Hj ¥
Zof i FetATt 2417t Bl F 2% FEjotE A S TS
RPMI 1640 v x]ol] A& 2 COX-2 A2 NS-398 (Sigma,
St. Louis, USA) 10iM<S #7138t 37°C, 5% CO, Hj % Z9
A H] & PC3, DU-145 NI ZF25E 0, 2, 4, 8, 12, 2447}
A0 2 AE pelletE ¥AT}. 3 NS-398 10pMS A7}
3l 10A13F B F 3o EP2 &3 A< butaprost (Cayman,
Ann Arbor, USA)$} EP4 EHA| Q] misoprostol (Sigma, St.
Louis, USA)Z 727 10, 10°, 10°M ¥=2 g3 %
14A1 7t v ¢k 3¢ PC-3, DU-145 M| 9] pellet-S E.o} v %]
£ &3] AAG & F RNAE £t

2) RNA E2|: 4 A2 ZFE RNA+ RNeasy Mini Kit
(Qiagen Inc., Hilden, Germany)S ©]-&3}o] A|ZA}2] ®HH
g} F RNAE FE3 T 553 RNAE 260nm$} 280
oA FFEE FA5] RNAY 43 &5 & g4t
¢cDNA Ao A-&3}th.

3) cDNA &HM: %3 RNA 1go 2 5B cDNA §A4&
Reverse Transcriptase AMV kit (Roche, Mannheim, Germany)
£ o]83}4 10x reaction buffer (100mM Tris, 500mM KCl,
pH 8.3) 4ml, 25mM MgCl, 8ml, dNTP mix (dATP, dCTP,
dTTP, dGTP, 10mM each) 4ml, oligo-p (dT);s primer 4ml,
RNase inhibitor 2ml, AMV reverse transcriptase 1.6ml]|
DEPC-Ad® EH SHFE H71ete & 40mlE HEA
o AHAA 98 AF2EZ A 7] (GeneAmp PCR system

00, Perkin Elmer, USA)o| A 25°Col| A 10%, 42°Coll A 60

B2 SN T AL Eae) BBASE 93] 99°CHl A
587 W —g— 1A

4) Polymerase chain reaction (PCR)2 0|=%t mRNAQ|
25 99 WAl o3 F4S PC-39F DU-145 429
cDNAE template 2 3} Z}z}o] AJEHA| (Table 1)E AFS-3}
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Table 1. Primer sequence for RT-PCR

Gene Primer sequence Product size (bp)

PPET-1 Sense 5’-TTCTCTCTGCTGTTTGTGGCTT-3’ 341
Antisence 5’-CCAGCACTTCTTGTCTTTTTGG-3’

ECE-1 Sense 5’-CGCTGGAAGTTTTGCCTGAGTGAC-3’ 622
Antisence 5’-CTCTACCATGCACTCGGTCTGACG-3’

ETAR Sense 5’-ACTTCAGCTTTCAAATACATTAACA-3’ 675
Antisence 5’-CTGCTTAAGATGTTCAGTGAGGGC-3’

GAPDH Sense 5’-GAAGGTGAAGGTCGGAGTC-3’ 228
Antisence 5’-GAAGATGGTGATGGGATTTC-3’

RT-PCR: reverse transcription polymerase chain reaction, PPET-1: preproendothelin-1, ETAR: endothelin receptor A, GAPDH: gly-

ceraldehyde-3-phosphate dehydrogenase

M PPET-1 ET,R ECE-1

«

675bp
622bp

«

«

341bp

1 2 1 2 1 2

Fig. 1. PC-3 and DU-145 cells express preproET-1 (PPET-1), ET-1
receptor A (ETAR), and endothelin converting enzyme-1 (ECE-1)
(M: marker, 1: PC-3, 2: DU-145).

HWHSH © 2 PPET-1, ETAR, ECE-1 37}

. &, 98-S 10mM Tris-Cl (pH 8.3), 2mM

MgCl,, 200mM dNTP, 10pM<] Z} primer, 0.5 unit Taq poly-

merase, cDNA 1mlS 7}3}e] 8H-3 9 20mIE Z A3l 4-3)

AT As e EE2A7|E AHEte Zhzte] e whet F
]

e &
ofN
E?L’
tol
SO
re

Z 317 30-353] WHEAIF & SHE FHA AHES 2% aga-
rose geloll 771953t mRNA 28 JEE IRl

1. PPET-1, ETsR, ECE-1 mRNA 238

AR A £ PC-39F DU-145914 A TR A A4
WO ERIg A}, 434 0% PPET-1, ETaR, ECE-
1 mRNA7} 5 A2 25Folx A=A (Fig. 1).

2. NS-398 X{2| % PPET-1, ET,R, ECE-1 mRNA 28

APALAESF PC-390] AEF COX-2 GAIAIQA NS-398

PC-3
(228bp)
C 2 4 8 12 24 (hours)

Fig. 2. Time course of the preproET-1 (PPET-1) mRNA expression
in the PC-3 and DU-145 cells. The PPET-1 mRNA expression is
decreased in the PC-3 cells at 4, 8 and 12 hours after NS-398
10uM treatment (C: control).

100MS x2] 3 A7+t PPET-1, ETAR, ECE-1 mRNA ¥
S 33 A3} PPET-1 4, 8, 12417 A3} A A3
11, ETAR, ECE-1 #Fo]7} gleh Ay A £5 DU-145
A= deld CoX-2 JAAA NS-398 10pMS A &
A|ZF 8 PPET-1, ETAR, ECE-1 mRNA 238 3913 Ay}
ol o] xfolrt It (Fig. 2).

3. EP2, EP4 ZZIX| X{2| & PPET-1, ETsR, ECE-1
mRNA 23 5}

PC-39} DU-1459] 4817 COX-2 A A] 9] NS-398 10uM
S AP Nz TY &3] NS-3987 EP2 SHA|Q
butaprost®t EP4 & H A9 misoprostolZ 107°, 10°, 10°M
52 g A 53 PPET-1 mRNA H3 & pC-30 - =
butaprost, misoprostol®] FE7} F71EFE FUtetg oy
DU-14591 4 & =Fo]7} §11Th (Fig. 3). PC-3$} DU-1459]
NS-398 10iMS X3 xTF3 ¢ &3] NS-3983%
butaprost®} misoprostolZ 107, 10%, 10°M ¥& 2 g
Al =% ETAR mRNA 23L& PC-39 A1 butaprost, miso-
prostol®] FE7} S71E4E 2718l o, DU-1459 - &
2o 7F QAT (Fig. 4). PC-39} DU-1459] NS-398 10uM<
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PC-3 DU-145

«— PPET-1

Fig. 3. The preproET-1 (PPET-1) mRNA expression in the PC-3 and DU-145 cells after NS-398 and NS-398 treatment along with various
concentration of EP2 and EP4 agonist. The EP2 and EP4 agonists induce an increase in the PPET-1 mRNA expression in the PC-3 cells
compared with the NS-398 10M treated group (control), but the PPET-1 mRNA expression is not changed in the DU-145 cells (1: NS-398
10uM treated group (control), 2, 3, 4: 1 with 10", 10®, 10°M of EP2 agonist, 5, 6, 7: 1 with 10" 10®, 10°M of EP4 agonist).

PC-3 DU-145

Fig. 4. The ET-1 receptor A (ETAR) mRNA expression in the PC-3 and DU-145 cells after NS-398 and NS-398 treatment along with
treatment with various concentration of EP2 and EP4 agonists. EP2 and EP4 agonists induce an increase in the ETAR mRNA expression
in the PC-3 cells, compared with the NS-398 10uM treated group (control) of PC-3 cells, but the ETAR mRNA expression is not changed
in the DU-145 cells (1: NS-398 10yM treated group (control), 2, 3, 4: 1 with 10", 10®, 10°M of EP2 agonist, 5, 6, 7: 1 with 107,
10%, 10°M of EP4 agonist).

PC-3 DU-145
crew---l R ERE
XTI -

1 2 3 4 5 6 7 1 2 3 4 5 6 7

Fig. 5. The endothelin converting enzyme-1 (ECE-1) mRNA expression in the PC-3 and DU-145 cells after NS-398 and NS-398 treatment
along with various concentration of EP2 and EP4 agonist treatment. EP2 and EP4 agonists induce an increase in the ECE-1 mRNA
expression in the PC-3 cells, compared with NS-398 10uM treated group (control), but the ECE-1 mRNA expression is not changed in
the DU-145 cells (1: NS-398 10uM treated group (control), 2, 3, 4: 1 with 10"°, 10®, 10°M of EP2 agonist, 5, 6, 7: 1 with 10",
10%, 10°M of EP4 agonist).

A2 2T 5Y &3] NS-3987} butaprost®} miso- T Fasta, A%, A, o, 444847 59 A¥A=

prostolZ 107°, 10%, 10°M =& 2] A] %% ECE-1 o] glom, ofee) thoFst Ao AT o e o

mRNA %32 PC-39l| A= butaprost, misoprostol®] & =7} o] ot.” Ay Mo HE A A o)A ET-10] A4HE 1

F71842 F718kg o, DU-14591-E 2Hol7) it AA F A HF T FEE EAIGS o)e

(Fig. 5). ET-10] APAYl = T2 95 & 7Medol e
A& 9w gtk

I = A9 A9+7} ET-1, ETAR, ECE-19] #AAL AP A A

= PC-39} DU-145, A4 A3 H 2 A ET-1 mRNAZ} &

ETs ¥ I F8AE F4xFdA d39 14x 24, oy FATEE Y AYMYAEFA LNCaPS}

ZARE 9 OY, NEZ, 32 5 T2 A APA 71BAEANE Fdo] HA 2Tk ECE-19)



ZENE of - MMM MEAM COX-2 XXt PGE, =84 X7} EndothelinAlof O/%= Hg 199

g3 M 32
A= 73 %@iﬂ%oq LNCaPoﬂxi H° °E6}ﬂl Ly
FE o] &3ld {%ﬁ%oﬂfﬂ PPET-1, ETAR, ECE- 14 —qu

Flstatt o= %71 127}
Hagtel A 948 d4FS & oujgith
COXE PGs# 1 9] ThE ecicosanoidsZ A A 7]—‘;— FQ
AAE COX-13 COX-27} Jom coxX oA A 2
COX-2 JAA 7} A4Sk, AR, dAae TolA £
A AY S AT F ke 77 I
Al PAAME Heda Ak cox2e FE AE
PGE,9| FdolA9] 7%5& Ao wet Jute 5345
ot 1 o]fr= Al wet EPse] Apol= Qlal HAY S
E}“ EPst GW¥ A% F8&A 2 4717 &A1 7F g1 =3
a, o]E2 AME & Mz U AZHIAE T3l A=
E}* AE 715E YeEH, T A8 9 Hol, o %
JIAZA Y 7H e & 1 EP29} EP47} Fa3F &4 0
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A H9oel7] 71dez AyEt” Epas AZ F7] 139
F8 2AAAQ cyclin D1S &4 3}A]7]31, PGE 454
£ F431 A PGH,S B4 3}etH YAt A= FA =Y
o|7] 713& Bl 7158 At AFSE 0431 TEE
HEA A 715202 cOX-29} ET-1 A D 7}9] 44741 W ET-1
o] Ttk B E el A COX-2, PGE, 9] ZéOﬂ 8% 9
F2 FYPrh>

34 ¢F Aol 2131, HEY, OVCA 433 M X304 ET-
1°] ETARE U7} & mitogen-activated protein kinase 74 Z S
E3) COX-1, COX-22] & =7}, COX-2 promotor ZAl &
<7k PGE, A2Hs S7HA17]1, E3 COX-2 AAA] &2
COX-1 A A7} ET-19] ¢]&] A 2+E PGE,, vascular endo-
thelial growth factor (VEGF)E A\ttt A= A
ETAR Z3A) (ABT-627) 9 A| PGE,, VEGFE A8t tai
G AP A A COX-2 JAA S} ETaR ZFA o] B
Slo]l AEE XEYo] B & Ug”
AHAGHNEZFTE AL B AFodA = d93 COoX-
2 A A9l NS-398 &) A] AZFEZ PC-39| A ETaR,
ECE-1<& #o]7} g1l oy, ET-19] AFE2 9] PPET-12 4,
8, 12A17F 7 A] mRNA #&o] 7431t 18y DU-
1459 4= PPET-1, ETAR, ECE-1 E5FolA 23 <] x}o]7}
AT F, A H COX2 JA A= AlE wet zto]= 3
A9t ETARY ECE-1X.Th= PPET-19] #Hg3le g32 b
3ate AoZ A7, o] EPsY 2ol ola At

gt A zbgtth o}&9 ET-10] COX &d& F7HA71a, &
A F coxX-2 AAA7} ET-1& JASE Qo= B o
ET-13} COXE A3 BH QA 248 ste Yol 7]
Aol ZAFS +5 4 AUtk EP2, EP49} ETA £+¢] 37
ol thate] Spinella 5 4%l A EPs% EP2, EP47} it
x| 9o m, ETARY 2338t ET-10] EP29} EP4E Z714]7)
i, ET-13} PGE;¢] EP29} EP4Z E3}] VEGF$} matrix
metalloproteinase (MMP) A 2FS A}=31e] Aol A{-&
FEstha Hustgl
B AR s AdF cox2 AAAE s gzt
Hl 1 5ke] EP2, EP4 E&8 A H g A DU- 1459 & =}o]7}
Ao}, PC-39 A& PPET-1, ETAR, ECE-1 mRNA Hhé_o
TE7t T/ E S7Fe AT ETAR, ECE-19] 74
2 COX-2 JAA 2 o 727 T stA] %‘3%%01155
EP47} Foko] Xdste d A&ate ARE 293 AL
02 7139 EA 7heS AlAREE ol & ERlst7] 913

“mu
4%_

[o

Aegr o] g L3} ET-174] 2} EP2, EP4

9 FE a3t et Azeth =
AT BaH9 Z8E st dAdEYo] 7)1Ho] EAE
S #5 AUtk DU-1459 4= PPET-1, ETa, ECE-19]
o] FR o}, Mg COX- 2 A A, EP2, EP4 G & A
o 93 wkg-o] il ol PC39F D] H o] My
b MEoA 7] h3 MaEe] o)A, v A 24 Aol Althuy
Fol w2 Mo FA W st Vst 4
4 Atk Eg RT-PCR &gt f34 €& A+= oWt
3 OgEA A8 & e WHoZ HriE I AR A
dgo] @2 o] Aot 53] £ A= @ed] AA8H
RT-PCRS Ald3le 17958 Ao &S St ast
o A BdS Hrhsk #A7F glo] B PCRo|Y &Y
A Aol Qs

o]/} o & pC-39f|4] COX-290 ot T AP Hol=
ET-1 A€ (ET-1/ETAR) 2 ECE-1°] 23 98¢ 3}n,

EP29} EP47} 73lete Ao g Azbaln, o3l dAte
E AZA 9AF5HR] ek A Eel| e} Zfo] & Hole A
o7 ZAHHAL o}ed ¢ XE A HEIALY A
COX-2, PGE,, VEGF 5¢] 23 982 3l 702 v
2 E]_25 213y = ;qa/qo].l/} TEE BoA A

A8 cox-2 A A, AeH EP A, A€ % ETAR
FA T TFT FAY BFael 83 Ao A7

o

(ot ruS é

PC-391 4] COX-2¢ 23t 4] AP o]+ ET-14
(ET-1/ETsR) ¥ ECE-1¢] &3}, EP29} EP47} 73 3}sl=
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