Roles of cyclooxygenase for the expression on
matrix metalloproteinase-9 in phorbol
ester-treated human breast cancer Hsb578T cells
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FEATOAS FEHREBEIILBOERRLERDO IRV EBETALVWIREN DL, 704X ¥+ —F
(cyclooxygenase, COXIET 7% NVBPLTRAS V50 I v bO v REF U 28R THBETHY, TAEY R4

AL R EDIEATF O A FEHABEBEEIZORGFHEET 3.

ZOEEFEIZIL, COX1ECOXR2D2DDT A4V T +—L4

PHONTVA, COXLEBERBR A LIZBVWTERER LTV ABETH), MBEOEESZ#FEL T2, —F, COX2
BIHERIEE & EORWEIC THEI N ABET, ThLOBRICHSLTWA, AEOERO BN, LBORHELIER
WBITHCOXNMELMEATAZ LIZH S, & MBI MCE7 & Hs578T it COX G % /R & i\, Hs578THIRL % 1 4
MAVK=VINATF— 7T~ N CURMMEL L Z5COXOFEZED, FOiEMHIL1.96 nmol/10 min/mg EH &

CTHRKLE. /—Fr7avF vy yBLUYIAY 7Oy T 407z
THhotz, —7, MCF-7HIETIZCOXDHFEIITD b Ao 1.

THR/zEZ A, HsH78TIZHFE s /- »id COX-2
BORMEECEBEOREL LTI Ny 7R X507

T 77— (matrix metalloproteinase, MMP) -92%% 5. KRLF—=N IV AF— 75—  CUHE L 72 Hs578T #lfa1L,
MMPO D% RL, ZHIZCOXHER DA » FAT L P I0k o TBREREMICHIH Sz, ZOREIZHs578THilzIl B
WT, COX2HMMPINRBICBEWTEELREEL IO LETRETILNTH A,

Key words cyclooxygenase, breast cancer cells, Hs578T, matrix metalloproteinase, indomethacin

YruatF iy —+ (cyclooxygenase, COX) 7 7% N
Bhrbs8F&ERTUAY 5V Y (prostaglandin , PG) 7%
ERENIBBOEEBRETHD. COBEITIF FIEEIC
2HTFOEEFLHEMLTCPCGZERT AL LbIC, PGG %
PGH 2T BRI F ¥ ¥ ¥ —EiFH o TWA., ZO
FILL20DT AV 7 4 — LML TWS., COX-1E, &%
FELHBTERERALTCVAIERTHS. —HCOX2iE, %
FESRALIZTHA b A ¥, BERAFREFTOE-F—I12L D
FEENLBETH LY, TR VEABCBVTREE
X ARTHEIMET T2 L oW sk, SEBEEOCOX2D
BRIERIEAT T4 FHH LEBEH (non-steroidal anti-
inflammatory drugs, NSAIDs) I & % 5 FFf &L OBEANEE S
NTWa, Thbh, KBELHEL L OEEHM T COX2
DOFEBEHHEML TW B9 WET 28GR, COX1d MERIZHEM
LTWwaenwiI ML 5599, KigHe COXEDHEIZD
WTIRE L D#EDD 575, OBERERLOrD)IZOn
TIFTHICHBE S LTV n 97,

BRI ENSABRED) A 7 BN I EARINTY
ZWW g TSR NVELEOFMMEREEERLE TS
COX DIAEH|T#H A NSAIDs HFLIED ) R 7 ZER S & 50

ER174E11A 1 A%, FRITEIIA8EZHE

V)RR, ABORBEICCOXATHEME T2 aRBELT
W, EEIL, b MEUEEKICBWTCOX12B X Urcox-2? ¥
HEEFEALTWE LI HEFHL, &5k, BETER
ETIMSMERICE, EREELIZVIOILES, B
PGERMPBEENTWAERAD, L Lids, COXNn2o
DFTAV 7+ —LDHFBEOERLERBIZED L) [ThhboT
WBDRIE L Fho TR,

B L LOERBEEOSME LT, FORERMHEEELF
HEBESBITONS. FRLTFHRIE, ZoBRMESBHEICLY
b7 SNDBENEL, TOFMETRETHICENRZLNLE
s, BEEOEME RS EEMIIE, » FA) EOHSE
HFIcE ) — MREEEERo T B, MAOMEILIL - TH
ERTOEFRMET L, BRI EOEEND S MR L7 <
A, BER LML, MRaste b)) v s ARBEL, B
EERBICRETA, 512, MER) » 3824 L CHEBHE
BANERL, ENESBOEXERABEL TRATS. 0K
EEBRTA2EBEFREINVE 25— U ThY), OV
— T rEMRETABEREL TN v AAY O UF T ¥
(matrix metalloproteinase, MMP) 2.8 X TROASHI & AL T\ % 2029,
W, COXZBEBHEL-e PRBEMBE R EICBVT

Abbreviations . COX, cyclooxygenase; IM, indomethacin; IMDM, Iscove’s Modified Dulbecco’s Medium; MMP,
matrix metalloproteinase; NSAIDs, non-steroidal anti-inflammatory drugs; PG, prostaglandin; PMA, phorbol 12-

myristate 13-acetate
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MMPAFE SN B L ORENH LD, 22 THRIFETIL,
FUBHBIC B T COXAEBRBILED I I ILEbo Ty a M
ERNBDIZ, P ABHEEREFRVE-VIYAF-LT
‘7 — I (phorbol 12-myristate 13-acetate, PMA) FIZHE L,
COX B L U'MMP 0iFHNZELS L UHEFHOBRICOVTHR
gL,

HEBLUFE

I. &%

B FIEM AR MCF-7 8 & (P Hs578TId, SIRKEFATE
4 RBEHIZ L ) 55 8hi, COX1E/ 7 O—F Vi
hPESOL I FEBREEEMUAHN=HIZ L N5 s hibo
EHALZ. COX-28Y 71— F #ifkL PGid Cayman
Chemical (Ann Arbor, USA) & ¥, [1-MCI75F FE 2.1
GBgq/mmol), [e«-*PIdCTP (111 TBq/mmol), A H 75 1 4
DNAEZ#E* v +, N"1KY FN+F+A 2242275, ELC
TIRY 70y T4 » TR IE Amersham (Little Chalfont,
UK) &1, QuikHyb/ N1 71 5 1 ¥—3 3 7Hld Stratagene #:
(La Jolla, USA) £ ¥, 27 2% »cDNA 70— 7 EH% (KR)
&0, HIBEERERES (KR &b, 7T4VrYd=v Ry
F=r (ER) XIh, wZAFr7uy MIHVWEA YEYD
»-P A 7% »iiMillipore (Billerica, USA) & 0, > U H 5V
#E 0~ &5 71 (thin layer chromatography, TLC) (ZH
V727 L — b id Merk (Darmstadt, Germany) & 1), PMA, 1 >~
FAFL o BLTY 2R T i3 Sigma (St. Louis, USA) £ 1),
A AT =7 F NNy v aL BEH (Iscove's Modified

MCF-7 Hs578T

— AA

PGE2

PMA - + - +
m - - -
Fig.1. Arachidonic acid metabolism by human breast cancer

MCEF-7 and Hs578T cells. The cells were treated with 1 » M
PMA for 24 hr, and the sonicates were incubated with [1-
14Clarachidonic acid in the presence or absence of 5 ¢ M
indomethacin (IM). The radioactive products separated by
TLC were visualized by a BAS-1000 photoimaging system.
Authentic compounds were indicated: AA, arachidonic acid.

Specific Activity

Dulbecco’s Medium, IMDM) & Gibco BRL (Grand Island,
USA) & Y, FFI&RIME I JRH Bioscience (Lenexa, USA) &
DEEAL 7.

I. COXEHDAE

ke +ELEMBEMCE7 8 & P Hs578T s, 5% IE@LFFLiE
&£ 100 BT /mlwk=>1) >, 100 pg/mlA LTI 0%
4 A7 IMDM (Iscove’'s Modified Dulbecco’s Medium) % i \»
T, 37C, 5% CO:DEHT, 100mm DY ¥ — LIS THREL 7.
A4S % 50 mM Tris-HCL, pH 7.4, 1 mM EDTA% FvCEIXL,
KN TEBEEBE L2 (20 kHz, 570K 3E). MAROEEFE
%, 50 mM Tris-HCL pH7.4,2 p MAYF >, 5mM b 7

NTTUBLU25 4 M [1-MCIT 5 F F B (0.05 4 Ci/5
nmol/5 p 1%/ — VB £ &URIDHE (85 &E200 o) T
UCTIOFERIE Sz, RS LEYIZFNVI—FN/ A5 )
—V/1MZ T (30:4:1, v/v) %600 p 1ML CTRIE% &L
&8, T—-FUEZEPLYE. TIXF PV BEPLOEYEED
I—FLVBETLC7V— MIWTL, BBRLFNV/K/ VA
7 % v /BEEE (110:100:50:20, v/v) DA HERE i THR TH 603
BRI L. 7L — b LOBSHEM % Fujix bioimaging analyzer
BAS 1000 (R¥) £ HWT, EERIMLLL. ¥ o7 @il
Lowry 5 ®0 FEIZ o TiT» 7z,

. E5F>H1EITSFT 14—

Hs578T #1335 mm ¥ ¥ — L 12 5 x 10%cells /500 p 1427
5EI)TEEL, IMDMBEH AR THRE L 72, 18-24 WM 7 1o Br
WAEIL LA, BRI p 1%, 01%ETFr2&t8%KY
T2ULMTIFPVERWTKE LA, ¥ V%50 mM Tris-
HCI, pH 7.5, 10 mM CaCly, 2.5% Triton X-100, 0.02% NaNs, 1 « M
InCl & &t T2 M#%#E L, 50 mM Tris-HCl, pH7.5, 150 mM
NaCl, 10 mM CaCl,, 0.02 % NaN; & Fi\>'C37 CT 12 UG &
w7 RIBk, YV EREETE [30%T 5/ — v, 10%EEEE, 0.1%
7=y =717 ¥ b7 N—R250 (Fluka, Buchs, Swizerland)]
THfa L7z, Z0%, 1061% /) — b, 10%FBICTHELTE
TFUOEREBRE L. TEEEMMP28 L O'MMPO 2
NZ68kDa, 92kDa D/ F & LTE#ENS. S LizA X
¥ —IZ TR Y AA, ATV 7 b7 = 7 NIH image software
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Fig.2. Time-dependent induction of COX in Hs578T cells

treated with PMA. The Hs578T cells were incubated with 1
M PMA for indicated periods of time. The COX activity in the
sonicated cells was determined as in Fig. 1 using [1-%C]
arachidonic acid.
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-4 COX-2(41kb)

-4 COX-1(28kb)

-+ PMA

-4 72 kDa

Anir-
COX-2

Fig.3. Northern and Western blot analyses of COX isoforms in PMA-treated Hs578T cells. A, Total RNA was extracted from Hs578T cells
incubated with (lane 2) or without (lane 1) 1 x M PMA for 5 hr. Twenty u g of total RNA was separated by 1% agarose gel containing
formaldehyde, and transferred onto a Hybond N+ membrane. The membrane was hybridized with 32P-labeled ¢cDNA probe for human
COX-1 (lower panel) or COX-2 (upper panel). B, The Hs578T cells were exposed to 1 ¢ M PMA (lanes 3 and 5) or vehicle (lanes 2 and 4)
for 24 hr, and the cell extract (50 x g protein) was separated with SDS-polyacrylamide gel electrophoresis. The proteins were transferred
to an Immobilon-P membrane, and stained with the antibody against either COX-1 (left panel) or COX-2 (right panel). The cell extract of
human platelets (50 . g protein) was also run as a COX-1 control in lane 1.

Table 1. COX activity in two human breast cancer cell lines

Control +1 uMPMA +l1uMPMA &5uMIM
nmol/10 min/mg protein
MCF-7 <0.02 <0.02 ND
HsS78T <0.02 1.96 0.06

MCF-7 and Hs578t cells were cultured to approximately 80% confluency, and then exposed to 1 u M

PMA and/or 5 M indomethacin (IM) for 24 hr. COX activity was determined by the standard assay
condition as described in Materials and method. ND, not determined.
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(Research Services Branch of National Institute of Mental
Health, Bethesda, USA) # vy, ZREFL DN FOMEE T
YUYMAM)~TERALE. FVOFEOEEZ0LFZEL
IBEDEN FOEBER2ETFF—EEEOBEL L.

V. /—¥.J0vFq29

BEMBLIDTA VS 2HOTHB LAA2RNA 20 4 g)
Z1%T AT ASMIZTERKE Lz, RNABRNA KRS F
N+ 422277 2BEL, $EEELE. COX1B8
LUCOX2n7u—7HcDNAW, AHFTFA4LFy MZT
[« PlACTP Rl CIEH L. AV T IV 2ER LT

IM(xM) o o 10
PMA(uM) 0 1 1

B 1

Relative Intensity

T %MAL QukHyb /N4 7Y A ¥~ a YT, 68CT2
BEEIG &S, 208, A7 5 E0.2MEMESSC0.1%
SDS#HB W% FH\T65CT T304 MkH L, Fujix bioimaging
analyzer BAS 1000 T4 b 723 FOREHE®ZHIE L 7.
Y. 9xz24rJavrqaryd

FIEwR Lo 50 p g ¥ /N F) &, SDSHY
TZYVNTIRFVICTERKBI L. SRELAY v 80 %4
YEYRYPAYTILCEEEL, ik FCOX1E/ 7 Uu—F
VIAEB I UHE PCOX2RY 7a—FNyifke KissE7:
%, 2KIEL LTHETFEAL: 2 ¥V — B~ A

- 92 kDa
-4 68 kDa

20 50 100
1 1 1

92 kDa

68 kDa

Fig. 4.

At

A Gelatin-zymography of MMP-2 and MMP-9 secreted from PMA-stimulated Hs578T cells. A, Culture medium (10 » 1) was

analyzed by gelatin-zymography as described in Materials and Methods. Five x 104 cells were incubated with (lanes 2-6) or without (lane
1) 1 2 M PMA) in 500 y 1 of serum-free medium for 18 hr. Indomethacin (IM) was added at the indicated concentrations. Molecular
weight of MMP-2 (68 kDa) and MMP-9 (92 kDa) is shown.

B, The relative intensity of the bands of MMP-2 and MMP-9 was determined by NIH image software.
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[EGEMATRIB &Y/, #DOH%, ELCYTAF v 7T v 74
YUBHEE A WTRIE R, 19MD7 1 VABERICHE
L.

B 8

I. b FELEMMRIC B T3 COX-2 DFME

MBI Lo e b SRR He578T & MCF-7 % [1-4C] 7
SENVELRIGSEEB 70~ 55 7 1 (thin layer
chromatography, TLC) CH~N7/=& 25, TIX VNV EPLHD
ER LT bk o 7z (1), Hs578THIALIZ1 . M PMA
ZIRIL 24WMRERE L €, RIS A, PGEE
FEFTHTIX VN VBEYFKBEESLL. ZOROCOXIEHE
{2 1.96nmol/10min/mg &H TH -7z (F1). PMATLALL
Hs578THIIE D COXIEMENES M4 ¥ FAH Y VifRIc L - T
sEgizE S hz, M210RYT &3, COXIEMEI PMARINS
e L ) EF L, 6IEMARICHEEMHEIEL, F0RITERL
7o, —75, BOILMMALHMCF-7 121 PMAZ & % PGE, D
ETERED LR b7 (1),

B LA A0 B A R A M RE Ak % B V> 72 52BRC, PMAUE COX-
1BLU2DWHEDT AV 7 4 —L%FETH I LWMBRT
WADW AR OHERIZB VT, HsS78THIM T LD COXT 4
VT ok = AHERHME NS D P, S O PMALEE % i
Lzb o, HisdZeho/-b O ik » ERNAZMM L,
=Wy TawF 4y S efTol. HMSAIRT LN I, PMA
ALEE L 7> Hs578T I T, 4.1 kb DALE 12 COX-2 mRNA /¥
RO bR, THCK LT, PMARER L %o 7oAl
T DNy B LN Lotz —7), PMALBOEE
b 5, COX-1 mRNA BB s hih»r -7, PMALHE
LB COX2Y Ry DREBFEZFTRLHIZ, YIZAY » 70
vF 4 YT e{Tor:. PMARLIE L 7- He578THIML TIX, SDSH
VT ZUNT I FPVERKIKEITT72 kKDaD LB IZ/S Y FATRE
Bhi, COX2NHEHAY /37 LUV THEFR S L/ (M 3B).

I. & FILBMRIEEIC &1 5 MMP OFE

Hs578T #lME # ML P ¢, PMADIRINSE X ORI
ST L, R 4REEEICEIN L. PMABIRMORE
BT, ¥I9FUHFAET S 74 —T68kDad/Ny FHFR
BHHN, FOSFE LY RFHEEMMP2 & &2 N7 (H44).
Z AL Hs578THIIZ I MMP2 28R L TV b & T L 2h0
HEIC BT 5%, —F, EROERETPMAZIRINL T
Sk A, 92kDad /Y FOEHLN, EO5TFENL
MMP9 & E bz (R44). kiZ, TOPMAIC LS MMPID
HEFHEIZCOX2HME L TWA D ERL-0IZ, COXD
— R AERTHEIA Y AT U2 BRMLTERETo /2.
FOFER, 4 ¥ FAY Y U ERERFNICMMPOORHEE]
#HIL, 100 x M TIFIETRIEFIC L~ 65 % D FEHRIMF AT D 5
N7z (W4B). —F, MCF-7THIlE TIXPMADERMIZ X~ T
MMPO D BEEILRD Loz (F— 5 KIBE).

% =

MMP iZ#ifast< r 1) v 7 R ESRT A AEY ¥ /57
SMBET, FOMELETHERELY, a5 r7F ¥, ¥
Fh—t, AMNOLTFAY Y, FRUNOLDDHTTN—T
CAEENTWEWM, 2ohdhT, HBOERBEOCEELE
BRATHANVEEVEDaS -5y BLYYTF U 2 0HT

% MMP-2 3 & U'MMP91E, BENEMLERICERE2XHE
BT LEIONTVWANDN T XTI LEUEEIIBVT,

Z O MMP-2 3 X I'MMP-9 DBRFBRAHE SN T EDY,

Bk PRBETIE, BORREBIVUERBECEVWIVEZ

G — 7 SRIETERS, MMP-9 O g fi g TR D 5

NTw3¥, KT, Hs578THIME % PMARLE Y 2 & COX
MEBFEEN, TIXFFCEIPLEIIPGERERTAZL

Birotz, Fiz, /=W TR FA4 Y TBLTIL AT Y

TOvF4yTICEN, FESNIEHEILICOX2THH I LD
B oIc oz, TORREE, Mo LM% MDA-MB-231
I2BWT, PMAMIEIZ L - T COX22 il s 7z & T 58
I2—FH L TWwa®, MCF7 fifio COX DHEBA PMALEE 5

BMEZE—2 L LT—BBICHEINI L WIREYDHS.

AEOEBTIE, PMANE24BERZICHT/HERCOX DR
RO LNIT, ROBRELFEL2. BEORESLERBIZE
Eh s g R+ MMP9AY, Hs578THIMA#CTPMAIZ Lo T
FEx L, COXMEENA Y FAF I VIE, TOPMALS

MMPODEEA M L7 (M4). ZOFFEIE, HsS78TIIHW
TIEPMAIL & » THE SN2 COX-2 A MMPI D F B BRT
AILERBLTVDS, 0T &iE, PMAIZ L - TCOXHEE
Mo R OMBER MCE-7 Tld, MMP-9 AT it

o P AERESHT A, COX-2 7 #lA L7z ™ ARMGE Mtk
Caco-2 |Z38® & 1B MMP-2 i (kA COX FEAITH B A Y

PEIANT 4 Fizko Tl S e T2MEVFHZN, £

72, COX-2%#AL7-b MMM TIE, 1RRKEMMP
(MTL-MMP) &% LT, MMP2ASEMILEIL AP, Zhh

DEERIE, COXHAMMPORBIZELEHboTWA I & &R
LTw3. $EOERTIE, Hs578THIAL BT MMPI D%
WAL > WA VT L o THH N2, BEICIEEE
ENLor. MMPORETFHTOE— ¥ —fHIRIZITAP-1,

NF « B, SP-1EERTOKEAIIH D, Ih by EEEtE
WA R THBZEMFTRENTLAE®, FHATIE, bl
Nz Ets 5 &E 3 % retinoblastoma control element (RCE) ]
MEFOFEES L TVWAIE MO TWS, 52, PMA
I2 & B AP-1EE AR OFEEALIZIE, MAPKs ERK1/2#&E0 %
INKEBPDOBEFHES LTS, 20OLI1Z, MMPI®D
EERGEEEOETFIC I > THE I TS, COXHEH
12 & 2 MMP-9 REOMFIAEFTH R DO TH o) 4[H
DEEBFERIE, COBEESESHIHBEE R L 0L ED
iz, B 512, 20 COXBEHC L % MMP-O ZILOE 569
i, ¥3F v FAEFTT4—DFv I AR =I2koT
BONHERTHY, ZORTTEOBRNECERLORED
WMRICLB2LDTHAIMERLEFETERVOT, L EEE
CTEEMICENLFECEAMEIEINL. F-FIZERE

Zdr o 7228, PGEs, PGF;,, PGDyZ N EREMORMTIE,

MMP-ODREIIZED b oz, T/, COX-1#BRREH
KE - AFALECY LRI & 5N B WD THEATS &~ F
AHT TR SN b ot TAHELDHLD, Zhiz
COXAPGHERTAMEL LTHETTELRL, Mlgy vy
ELTRHDEWRFIZ & > TFOFREEBENREEZR-LTVE
THEMERETLLNTHE. ZOBEAIrLTSE, COX1dH
BWECOX2 LHFRMICHEERTA S Y/ ATHH B L v
3 W TR, 4 > N A S IR~ Gl & 0
HlF 2 A TR(ETH % PPAR (peroxisome proliferators-
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activated receptor) « 3L UFPPARy DU H Y F& LTHEETSD,
T, A FAFTide MR ICB W TERK/Spl %
AT EEE T EENICIE L MMP2REZEETAEWVIH
EXHY, COXHEUSNDEHEREOZ EITRERTWE®,
BEEy, COX2HPMMPIDHEBITEL EboTWAEIDL
BEANLH, FOEALBEICIOVTIES bh 2RI E
LEbhA.

b LB P HsS78T # BT, COX B L U'MMP Iz
LZEEFITV, DTORRELE..
1. Hs578T#ilZ% 1, M PMACUMBBEUETLE, 7% )
CEEPL FE LTPGE AR L7, COXiFelx, PMARN3
FEffE L D LA L, 6FMBZICEEITELBICENR L .
2. Hs578THIME D PMAMLERZ & » CHE & LA EBEFEIZ COX-2
THEZLEYN, /—Fr7uvF1 VBl Ay 7o
vT 4y TCRERS N,
3. HsH78THIfR%Z PMATRET 2 &, MMPIFRERT 5
EWETF UL ETTT 4 =T Do, TOMMPIDE
B3, COXBEHTHEA Y FAF L Y IZk o TSI S NI,
DEofFERE»S, COXFMMPIDORREZNLT, LEOR
- EBREICECHS LT A REMEAYRIE S e,

Eof s

WERLBIIH/N, EEFIZEEOMELEZE Y £ LABH=i
R—REBLY, FREZAYELVLFE T LSRR RES
IR A BAT R EHE ORBT B Be, SIRKRESE R 7
FHMOFOEMREIFEL2HTLEYIT. T4, KBEEOW
REERD £ LASRASRXEREEN NS FHREBERSOBE
FEHFL b I EERERIRITE QBRI L E T

LB, FRALOERN—HIL, H6EDFLMYEERE (19984E5H,
HHE) BV THELE.
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Abstract

It has been reported that the risk of development and metastasis of breast cancer is reduced by non-steroidal anti-
inflammatory drugs such as aspirin and indomethacin which inhibit the reaction of cyclooxygenase (COX). COX catalyzes
the initial reaction in the synthesis of bioactive prostaglandins and thromboxanes produced from arachidonic acid. There are
two isoforms, COX-1 and COX-2. COX-1 is constitutively expressed in tissues such as stomach and kidney and involved in
homeostasis of these tissues, while COX-2 is an inducible enzyme and related solely to production of prostaglandins in
pathological conditions including inflammation and tumorigenesis. The aim of the present study is to elucidate
pathophsiological functions of COX isoforms in invasion and metastasis of breast cancer. We utilized human breast cancer
cell lines, Hs578T and MCF-7, which do not show any intrinsic COX activity. When Hs578T cells were treated with 1 ¢ M
phorbol ester for 24 hr, the COX activity was markedly increased as examined by the incubation with arachidonic acid as a
substrate. The phorbol ester-treated Hs578T cells showed the enzyme activity of 1.96 nmol/10 min/mg of protein. Northern
and Western blot analyses revealed the induced enzyme in the Hs578T cells was COX-2, but not COX-1. In contrast, the
phorbol ester treatment did not cause the induction of COX in MCF-7 cells. We then examined matrix metalloproteinase-9
(MMP-9) by gelatin zymography, which is shown to be one of the indicators of invasion and metastatic potential in cancer
cells. The phorbol ester treatment significantly increased MMP-9 in Hs578T cells. The induction of MMP-9 was
significantly suppressed by indomethacin as a COX inhibitor. These results suggest a pivotal role of COX-2 in the induction
of MMP-9 in human breast cancer Hs578T cells.



