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BT A& Do, K TR, FEABEEMEK(KLE M) > AT, t-PA 2WOREHEFIC
DUWTHEES LT, Insulin, T3, Hydrocortisone, 8-bromo-cAMP, Retinoic acid, PDGF, IGF-1, TNF-«,
basic FGF X t-PA W] b DEE LR 5 2 Iths» 7z, LA L, phorbol ester DTl d @I 7cfEA %
BT % PMA »EBRIZ t-PA O 5 WA RE L lco TEMICKRET Lc, PMA © t-PA SUMEEERIAE
WERITHH107°M X b control X L CHEEZZRL, 10 M THE K (6% Lito7, Time
course TiX PMA (10-°M) ¥, 3ER»OLHEEBEODUMEEFERAZRL, LREFBIRKE -1,
phorbol ester D /e HyTE M CEWIENERXE TS, PDD X10°M X h HED t-PA S UMEEIEA 2 RL,
10-"M TRk E o7z, FDMDOEYEM ST L\ phorbol ester T 54a-PDD, phorbol (10-°
~10""M) ¥ t-PA W LT b DER AR & e 7, 8-bromo-cAMP, cholera toxin (X ¥ T
3 t-PA DWW EERY 5 2 s o e h’, PMA & ORIRHRIMC Y D PMA © t-PA O 45 WMEEIEAZ# 2
{8838 L7, cycloheximide, Actinomycin D (X PMA @ t-PA S WMEEIER ¥ 522w Lz, PMA
DR F TOWRIMER TIX, PMA X KLE #ilanRE, BEECEEL S 2 7ohvo e,

LA F X v, phorbol ester 28, FEWNEEMIIZI\ T t-PA ZWHREL, ZOERIZ RNA RUE
HERZAL TS Z ENRBEEI iz, ¥, KLE Mg\ T phorbol ester-protein kinase C 5%
& cAMP-protein kinase A ROMBRABHREERCIEMHEERAIGEET L EE2ZbRI, Lo
<, KLE M FERBEMECEIT 5 PA system BT A DDERLEFTA LD 5B EE LD
hiz,

Synopsis A plasminogen activator (PA) system is involved in ovulation, implantation, tumor
invasion and metastasis. In order to clarify the regulation of this PA system in endometrial cells,
we examined which agent affecting cellular function altered tissue-type plasminogenactivator
(t-PA) secretion by endometrial carcinoma cell line (KLE cells) in vitro. Triiodothyronine, retinoic
acid, insulin, 8-bromo-cAMP, PDGF, IGF-I, basic FGF or TNF-« did not alter t-PA secretion while
the activator of protein kinase C, phorbol myristate acetate (PMA) stimulated t-PA secretion in a
dose-dependent fashion (107'°~10"8M). The time required to give a statistically significant
increase in t-PA over control was 3 hours, and the maximal increase was seen after 24 hours of
exposure. Another active phorbol ester, PDD also stimulated t-PA secretion while inactive forms
of phorbol ester, 4a-PDD and phorbol did not alter it. Cholera toxin or 8-bromo-cAMP did not
affect t-PA secretion, but enhanced PMA-stimulated t-PA secretion. Cycloheximide and
actinomycin D completely abolished PMA-stimulated t-PA secretion.

These results suggest that (1) t-PA secretion in the endometrial carcinoma cell is modulated by
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a protein kinase C system, (2) This effect is through new RNA production and protein synthesis.

Eih
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(3)

There is a complicated relationship between protein the kinase C and protein kinase A system as

to the regulation of t-PA secretion.
endometrial cells.
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MR E FE
AWREILToZ L Th A,
phorbol-12-myristate-13-acetate (PMA),

phorbol-12, 13-didecanoate(PDD), 4a-phorbol-
12, 13-didecanoate (4«-PDD), phorbol, cyclo-
heximide, Actinomycin D, 8-bromo-cAMP,

Hydrocortisone, Retinoic acid i Sigma # X
A L7z, basic FGF, TNF-a, PDGF, IGF-1 %

This would be a suitable model to clarify the PA system in

Phorbol ester « Tissue-type plasminogen activator (t-PA) « Endometrial carcinoma

TOYOBO #H X WEEA LI, VavEFv i b}
Insulin x>+ 7 FREL D BEA L,

a0 REE

ATCC X h AF L eEobo 75 A IEE M i
¥V KLE fifa%, 10%FCS (fetal calf serum)
(GIBCO) - 88ng/ml Kanamycin (KM) * Ham’s
F12-Dulbecco’s modified-Eagle’s medium
(DMEM) (1:1) (GIBCO) o BEEEL,
WAL 7z, KB OANZIE DMEM (37°C) THMifg %
Zevs, 0.025%Trypsin-EDTA (GIBCO) % A~
M HE % FBE LU 7o, 1B £35mm © 6 X multidish
(Costar) 1z2ml »10%FCS*Ham'’s F12:DMEM
(1:1) %Mz, 3 X105/ well DEE CHE
7z,

=B, BEKREEL, DMEMT#\-(370C),
HFiE7e 4 % FCS » Ham’s F12 - DMEM(1 : 1)2ml
TNz, FCRAELHRML, 1 ~T720 incubate
Lic, ERoFHEIC, BERYHRL, ELLT
(1,500g, 209 EEZHET 5 T T—40CIHFPBF
L7z, fikaxaiaho Z & <, Trypsin-EDTA % H
WCHIEEEIR L, Coulter Cell Counter (Coulter
Scientific Instrument) % A\ T, MEf% %z
7o, TXTOEERIE, triplicate culture TfT - 7z,

phorbol ester X DMSO T L 7=, EEBRICH
V7o DMSO O KBER, 0.01%UTFThb, &
DIEED DMSO M o0 EE L 5 2
ooz,

BEER O t-PAZELISAEI X - THEL
7o, TOREL, US &4 7 7 7 #0 t-PA HI%E kit
AW, X, £14 7 27 7 # o0 Instruction i
ﬁf«:ft,

MREERROMRMHEE O t-PA FEH1Z,

SPECTROLYSE™ t-PA activity and inhibitor

assay kit (American Diagnostica #£) % F\ T
HIFE Lic, fifam B OB, L ToFEL X »
7o, BERZBRELC, Mg PBSTISE-7:
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* 1
100 ¥ p<0.005 trol
LPAIn %3 p<0.001 o e
medium (ng, @
Treatment cells/well) b= -
+SEM 3 P o
~
EXP.1 Control 27.09+2.58 = ﬁ I_L
PMA (10-M) 98.61+8.31 o 50
Insulin (40mU/ml) 27.62+0.92 N *
T, (10-M) 25.20+1.90 i
T, (10-°M) 26.82+1.21 o
Hydrocortison (10-*M) 29.22+1.35 - 0
8-bromo-cAMP (0.1mM) 21.43+0.66 PMA 0 10711 10710 10~ 1078 M
. . . .10+3. .
8-bromo-cAMP (1.0mM) 23.10£3.75 M1 Effect of different doses of PMA on t-PA
EXP.2 Control 36.99+1.44 tion by KLE cell
Retinoic acid (10-°M) 49.30+6.01 secretion by cells.
EXP.3 Control 18.50+1.10
PDGF (Ing/ml) 14.00+2.10 24 . o
W Id4 incub - A
EXP.4 Control 19.80+2.60 B?}F?%Z) 8 _Cu ate L, t ?A D7
IGF-1 (50ng/ml) 29.70+0.46 ?\:5“ 25 %% 2o\ “’C#ﬁﬁ L7}C. Insulin (40mU/
IGF-I (500ng/ml) 17.60+0.26 ml), T;(10-*M, 10-°*M), Hydrocortisone(10-°
PMA (10-*M) 58.70+3.67 . )
( ‘ M), Retinoic acid(10-*M), 8-bromo-cAMP (0.1
# EXP. 1iX24%5[H @ incubation T ; EXP. 2~4134855 5
= : mM, 1.0mM), PDGF (Ing/ml), IGF-I(50ng/

@ incubation ¥fT - 7z,

ml, 500ng/ml), TNF-«(0.2~200U/ml) (FEic

ZR 78\ 23), basic FGF(0.5~500ng/ml) (3
£, cell scraper CTHIfgZ &I L, B OOBEL 7. WAITR 72\ 2Y) 13 t-PA O 5 Wit L TRl & e
BohcMr X < v, tris-buffer C resus- DIER b e o iz,

pend L7:%8, #EF ¥ homogenizer THIKIE % 1 L2L, PMA(10°3M) 2%, t-PA O 45 W% (R
BL, BUSHEL, EEREL. L7cD T, PMA © t-PA 77 IMREEHIC > %, 2
et Mk L G1).
HEHHE B EBE X Student t-test I X D 4T - 1. PMA i & % t-PA 7 UMRHESE
7. KLE #if2ic T PMA (3 t-PA D 3 W &
w R BEERFIRE L., RN1RTZEL PMAK
MRS R T2 X X EWELTHINL, X % t-PA S UWMEAEER 1X107°M X b control 12
1007 K HOIK  NOIK I0I0F 0K oK x
— — — — — — ™ % p<0.01
] 1 %% p<0.005
2 e ol
3 3% 3% p<<0.0001
2, vs control
< 507 .
:
o l '

Cont PMA Cont PMA Cont PMA Cont PMA Cont PMA Cont PMA Cont PMA Cont PMA
1 12 24 48 72 hours

X 2 Effect of PMA (1078M) on t-PA secretion by KLE cells at different times
in culture.
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HRBEBZELZRL (Q.7~2.56, p<0.005), 1078
M CEX & o7 (396.36%, p<0.001). 21K
PMA (107*M) & X % t-PA S UMEHEVEA © time
course 7~ L7z, PMA % 3B SEEIC
t-PA JWMREER B A bR (2.56%), 128:RE%
B —2iieh (4.56%), 24KRE oL, o
BRACEA Lic, T2RERHICIZ1.2~1. 4650 t-
PA 77 ihsEmu R L 7. :

2. ftho> phorbol ester @ t-PA ke 5 2 58
&

PMA & Rk, £4%1E ¥ % A T % phorbol
ester TH 5 PDD I 3 12/m3 2 & <103M >
b control X U CHEEIC t-PA WA {RHE L i,
A ¥ IE & ¥ 7o 72\ phorbol ester T B %4a-
PDD & phorbol (10°~10-"M) %, t-PA ©4i
XL TRIGDIER b /R & e dr» 7z, 8-bromo-

cAMP R O R # cAMP #8%'8E < » % chol-

era toxin I T HAETIZtPADO S WMEIRE L
Tnhy o fehy, PMA @ t-PA S UMEEER 23 2 2

¥ p<0.005
vs control 3 %
150 4 ¥ 3% p<0.001 _T_
. 100 T ey
<
3
g T
=)
=
% 50
<
o
’&
— [—
PDD ~ PMA
301
-
0 107°10781077 0 107°10781077 M
Phorbol 4 o-PDD

B3 Effect of different doses of PMA, PDD,
4a-PDD, Phorbol on t-PA secretion by KLE cells.
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L (K4).

EHERIEEHRTH 5 cycloheximide (0.2ug/
mD % PMA s R ML, 24EFR incubate L
7o & &5, PMA @ t-PA S UWMEE R 2524 R
Exhie (K5), ¥7:, RNASRKEERTH 5
Actinomycin D (0.1gg/mD % PMA © t-PA 4
WREFRZHEEL (K6).

3. t-PA /&M

MR Hh R B OB ES R O t-PA {EHXED
bhvieh otz, ¥z, PMA ERinis 240 o M fa
HEK, MIEEERCTHPABERERRAD bR
Dy Tz,

4, TREHMZAV R UM B

PMA (10-8M) %int& 72050 % T incubation

1504 (a)
PMA + Cholera toxin
[}
2
& 1004
~
2
8 /
g
)
f=]
§ 50
*—y
/\‘\f Cholera toxin
0 10 100 ug/L
(b)
PMA +8-bromo-cAMP
£ 1004
<~
N
=
wn
3 '
g
N~
¥ 50
&
L B _& 8-bromo-cAMP

0 107 107 10~ 10-° M
K4 Effect of different doses of cholera toxin/

8-bromo-cAMP or combination with PMA (10-8
M) on t-PA secretion by KLE cells.
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. ¥p<0.001 vs control
100 ®

b3
—

t-PA ng/108 cells/ 24hrs
o ,
S

| o -

Cont PMA PMA CHM
+
CHM

K5 Effect of PMA (10-8M) alone or in combina-
tion with cycloheximide (CHM) on t-PA secretion
by KLE cells.

% p<0.05
vs control
%% p<0.001
i
50 }L
&
J
~
2
3
2 254
~
=14}
ol
<
a9
L
Cont PMA PMA AcD
+
AcD

K6 Effect of PMA (10-3M) alone or in combina-
tion with Actinomycin D (AcD) on t-PA secretion
by KLE cells.

% PMA X KLE fiflg 0 RE R Ol fa gl % 251k
IRhoie,
Z £

SEDOF % DEERT, phorbol ester DFTEY
EH%ET %5 PDD O PMA 23F'8 N IESE i
#, KLE fifaicis\ T t-PA ZWH{EE T2 & &
DB BT 5 e, ¥z, ActinomycinD B %\
1 cycloheximide ® FEREsINZ XL b, PMA O t-

HEREE46E 2 5

PA HUMBEFEREIEEhicZ L X b, ZoOfE
A RNA LEOERIBEG LTS EE bR
7o, ¥, PKC ZEHALT A1EA 2 HE T 5 PMA,
PDD O 405 t-PA b {RE LI L XD, 20
EREPKCENT5EEL bR,
fExDMATt-PADEED D X PAFEKY
FEHT2FIE R/ F2HE T3, phor-
bol ester i% # 7 7 — < #fifa®, HeLa Mifg", WK
MAE®, DM t-PA DEARRET S, &
DYEA I t-PA mRNA 0#inic X 5972 & 2385
LI NTW5B, F 4 O phorbol ester @ t-PA
SUWMREIERC B 5 S EKFY, time course

DRI FEROBE L FEFETH - . Waller and

Schleuning”i¥, HelLa #fl i@ iz ¥ \» T phorbol
ester D t-PAYIRER O mRNA BN IEH
BEROBEEBNBETH S Z EHIRLI,

KLE filac s\ ¢, AFEGERE ML T
BPBEPDEOWCTREGBRRF T HLERD S L#E
zbhte,

cAMP RO cAMP 2 {EHALT AR 75 Fx
v ENEMRPD S B\ I T EEKYR ORF
MR BN TtPA DEE - ERET S, —
73, & b fibrosarcoma Ml Tix cAMP % HIE 3
% forskolin (¥ t-PA @ 5 W & 0" mRNA % & 4>
THOLHmEI TS, HAxDHMETIE cCAMP
BT tPASWIREI N7, L L
7e23 b, phorbol ester D t-PA 5 IMEE/EFH = 8
MLz &b, KLEMR B3 %5 cAMP-
protein kinase A pathway & PKC pathway &
DEMICHELFRAIEET S EE 2 bR,

ZsZrvaanrgdFafd FOTy bFRECEETS
PA EHE0IH'®, v b fibrosarcoma fifgIC k13
% t-PA BELEORES, v+ —LBO<Y R, 5
ShAaNY ) —<HMREEBTStPAEREDOH
7, ¥ 7z TNF o Mg 3135 t-PA EA D
MEORHE I N T B2, BxDESEIDOERRT
o DOWEIX-PA SWCBE LA SOER S
R Mootz Fie, BRRBEAAVEV (T, 1V
2 Y v, IGF-I, PDGF, basic FGF 3 B TH -
7.

= A b vV EFEAREMRETE uwPA © 45
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R4 L0, FIEHM Mk MCF-7C i tissue-type
DO PATENEZRET S EHFEI T B, F4
DAV KLEfiliz=2 } v ¥ vERELZE L
TWIRWWYD TR TE o7y, SH=2
m 7V RREY T HHEEMREE B O
LHLERDD EE BRI,

EGF 375 A B i fa #k RL95-2ic B8 W T u-
PA © PAESRRET S LHEI LTV 5B?, —
#, EEFENETE EGF © t-PA © 5 UMEESE
AOngmE I T3, H4d KLE fifgics o
T EGF @ t-PA 5 IMEEFAXHERL T3 CGR
FFET — £).PA EMHIX PA RO PA inhibitor ©
WEDAT VAL D0, FA—ofMigt, oW
EERELELTWHIERDB, FlziE, RELK
FEMIBaARR A431IZ B\ TIE, t-PA &+ lREYE
IE#’E plasminogen activator inhibitor I(PAI-I)
NEFFCEL IR TV, EGF XX O O 5
YA UBECRET A0, HRELTPAEK
Z, BRI EREIRTWS, Hx D
48 O B #& T b phorbol ester X t-PA HLEE D
W REL 70y, PAERIMEE I Rish - e,
&bz, KLE #ifait PALl $ A « WL T W
T, D45 Wik phorbol ester iz & W {EE I iz
(ERIERF)., TR PAEENELL b >
o EHERI S e,

gl'l

& e

Bk, Bx3FEAREMRD t-PA D5WO
FHEIE B L2 /D, phorbol ester 2% t-PA 4
WHEEETHZ XL LEL, X »TC, KLE
MR PA system OFREIEF X AT 570D D
ETNERD DB EEZORI, EICR—DMR
T PA &M% AT 5 t-PA, u-PA, PAI 23 FERIC
EEINTWBZENHD, PAERRIIEZE
B L D EHCHIE I RT3, Lo, PA
EHEORBRF LR TR I I AbOVED
O L DOBRBIATIHULENRDD EE X DRI,

KLE fifaz Bt L CW ik R Wie B IIEXBFRARE
XRE, EREYFEoTWiciivwie, B, #EBRF A,
RXERCELBE R VW ici v, B/, K Bofdr
oL ET.
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