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Epidermal Growth Factor Dependent Expression
of Plasminogen Activator and Plasminogen
Activator Inhibitor in Rat Hepatocytes in Pri-
mary Culture

Wan-Hee Yoon, M.D., Jeong-Hun Choi, M.D., Yeon-Joo
Jung, M.S., Byung-Hak Lee, M.S., Tae-Dong Kim, B.S,,
In-Sang Song, M.D., Jin-Sun Bae, M.D., Kyu Lim, Ph.D."
and Byung-Doo Hwang, M.D.'

Purpose: In order to clarify the the role of epidermal growth
factor (EGF) in the regulation of plasminogen activator (PA)
and plasminogen activator inhibitor (PAI) during liver re-
generation, we investigated the EGF-dependent gene ex-
pression of PA and PAI-1 in rat hepatocytes in primary
culture.

Methods: Hepatocytes were isolated from rats using a two
step perfusion technique and cultivated in dishes precoated
with rat tail collagen. DNA synthesis of the hepatocytes by
EGF treatment was measured with *H-thymidine incorpora-
tion. Gene expression for PAI-1, uPA and tPA was examined
using Northern blot hybridization analysis.

Results: EGF treatment increased the H-thymidine incor-
poration of the hepatocytes up to 36 hours and normal
polygonal hepatocyte morphology was achieved simultaneo-
usly. tPA and PAI-1 mRNA were detected in the control
hepatocytes. With the EGF treatment, the tPA mRNA level
increased with time up to 48 hours, however the PAI-1
mRNA level rapidly increased to 1 hour and then decreased
quickly to the control level. On the contrary, uPA mRNA was
not detected in hepatocytes with or without treatment of
EGF. The EGF-dependent induction of tPA and PAI-1 mRNA
was a protein synthesis independent process.
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Conclusion: These results suggest that differential expres-
sion of tPA and PAI-1 mRNA by EGF in hepatocytes may
play an important role in the regulation of liver regeneration.
Among PAs, tPA seemed to be more important in EGF
dependent growth or regeneration of primary hepatocytes in
the rat since uPA mRNA was not induced in primary
hepatocyte cultures in spite of EGF treatment. (J Korean
Surg Soc 2001;61:237-246)
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I AAE I Qheh(23) o] PASS AlRIA el R et
% plasminogen® A4 Ealol] F23 Fulele iy
| E A9l plasmin® 2 A3IA 7w YA = plasmind 7]
B4, 2ANY, 9%, T4 A& Aols Alxe 74
chul o] sta)7} wiAlE] = ofE] AEEH Il HofslA
%] 31(2-4) o] ul] plasmin ApA| 2] ghll Eal| 243} matrix-
degrading metalloproteinases (MMPs)E A 3IAA 1 7|5
& el A =th(5,6) 3 PA-plasminA]: transforming
growth factor S1(TGF-£1), ZHA|E Al AFQl AH(hepatocyte
growth factor, HGF), 1g]x 33]A]AFQIx}epidermal growth
factor, EGF) -5-2] &4l 3}el] o3k &5 gheha geh(7)
PAIE-2 plasminogen 9]&A] whwial] zAo| FQ3)
A5 sl o] F PAL-1L 50 kDa®] Fihul o 2 PAo] of
gk 5 Al AAlAle| i kst T AEECAA
Ao PAIS] wHel-2 o] AJAelx}, phorbol ester, cyto-
kine, ¥ 2 5ol o3l 2AxE= ZoE dHA AUk
tPAS} PAL-1E2 AW o8] 7]ellA] AR A" A
& WA 8] Zhol| A= AR A gAY B wlf- vk
Bk 3eh(9,10) 1AV R AAE 3 AT
A= ZA] plasmin@} PAI-10] Z7}3lcla &l (11) w3t
o] 743 77¥Al tPASH PAL-1o] Frhdlvka K3
(12)=]o] glom o]l ZHAA AlEe] 7|AMH o] &
Ao T AgS Felgke AE AARE Aol
olF AV} 7he| o Aol FE EulEEA ] o
A= =7ho] AR PubH o7 FA 7|9 WA ZHAE
A Al A Aol 4] PAI-1g u|slA] gk}
Haxlo] Qlom(9,11,13) vhH AF HildAE WA
UxpuleF ZHAE el A] PAS} PAL-1E o 3ch(i4)3 3}
ATAINI} Y T Hatel wel 1 Ay} okt
Aol x| Abel HEF o] 59 =Ael A
47 w7k A9 gle FHeolvh
olof] ¥ <dFollA= wWAe] Pxjulek ZHA|EelA] EI]
A 7ol ztol] 23k uPA, tPA 1|3 o] 52| o A|A|el PAI-1
TR e =Ae el skt skt
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Methyl-[*H]-thymidine, ~@-[*"P]-deoxycytidine-5’~triphospha-
te( a -[32P] -dCTP), a-[”P] -deoxyadenosine-5’-triphosphate( a-
[**P]-dATP)(specific activity, 3000 Ci/mmol), y-[P]-adeno-
sine-S’-triphosphate(7-[32P]-ATP)(specific activity, 6000 Ci/
mmol)== New England NuclearA}ol] 4], RPMI 1640 media,
fetal bovine serum, trypsin 52 Gibco-BRLA}ol| 4], random
primed DNA labeling kit, guanidine thiocyanate= Boeringer
MannheimA}ol] 4], agarose, nytrane membrane-2 Bio-RadA}ol]
4], Hind Il 5 Algr¥ 452 Promegarlol] 4], insulin, epi-

dermal growth factor (EGF), cycloheximide, dibutyril cAMP,
dexamethasone, acrylamide, bis-acrylamide, formamide, for-
maldehyde, phenylmethylsulfonyl fluoride (PMSF), sodium
dodecyl sulfate (SDS), ethidium bromide, phenol, pipe-
razine-N’,N’-bis [2-ethanesulfonic acid] (PIPES) 5 Sigma
AdlA Fgsglon, 19 BE AFES EF AL
A3 ik

2) MESE
B Ao A& WA= el AddlA] T &
A) Wl 2] (male Sprague Dawley rat) S Zg|Z gzl )29
Aol 2ube]d Felal Wi aF i AAEHLAR
FAZ R AFo] 250~300 g HelZ AFsle] A
71743 FubE Adlol] A&sdict

3) ZEMIZO LA HH

02

(1) ZHNIZQ| 22|: 344 (250~300 g) urethane (1
g, P)O.Z Wl A7)0 282 Aste] 7F Fulz} o
o AN w2 AR 7 BUS 18 guge ATHOE 4
#-3}31 HBSS (calcium free)Z 8~10 ml/min®] F&o &
HFE AFehuA B4 st g ket o 100 mi
o) FFAE AFAZ Fol FHE A7 16 gage AT

8

st ol A E3kg Faek ojuf A AHe Fal

v A BFYPoE AFEIAA o] =g 37°Crt
FAE Aol A FAFHell 95% O, 5% CO 5 A& 9]
A7l AAseh RS AESE BA F, 005~
0.06% E=Z 0.45 zm millipore membrane filter 2 o] Z}s}
o M3l collagenaseE Aol Hrbsla 1587 o 3
F3todrl o]& collagenase & A egl=l 7H& AAslo] col-
lagenase7} E39F= o] 9UA] 952 HBSS (60 ml)o] & u]o]7
ol 71 ¥ HE 7HE e A Y e e
7HEA EEOA TAIEE FElAZl & AZFFA2 250
m nylon filter2 o] Z}3}gdch. o] - W=l 50 ml YA
2] oA S0x g2 487 A WA Relelol LS
A AAZ] the HBSSE thA] BG83 5.7 ml9 PercollS-
7kste] 20 mlE zAsa 50X gollA A4 Eelssie
WA AER G AFYEEES FA 100 41}
0.4% tryphan blue (0.95% NaCl) 100 x19] mixtureE he-
mocytometer 2 Ao} 9l A|EFQ) F& NI FE Elo]
ZA7skeiek. olu] MEAEEL 95% o] o]t

(2) ZHMIE HHQF: Rat tail collagen©. & Fuj% ufok£7]
ol ZAIE7}F 5x10° celmlo] B =5 Rl om] 714
X veke dexamethasone (1 M), bovine serum albumin
(1.25 mg/ml), insulin (6.25 £g/ml), Hepes (10 mM, pH 7.4),
Penicillin/streptomycino] E3+¥ Williams MES A}-£3}o]
37°C, 5% CO; incubatorol] 4] vfekslgict. B 447 3wl
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AL a3elFEa, B2E AEE 24A7F A & oy
AR AR agF o Adel Agsigieh

o) xpulok 7hAY S 722}
o wbE DNA 45 W3l vhadt 22 ez 4
ek & PAEE Sx 1002 248 oS T A4A9
A5 A3 & AAAZ2, 24, 30, 36, 4847} wich
DNA 3 & 24 208 Aol 2 £G/ml2] H-thymidine .2
g S AEE cold PBSE 23] Al™sl cold 5%
TCAE Helslo] 4°CollA] 347} wkx|3k & YA Eels)g]
t}. HAES A 5% TCA 23], 95% cthanol 2 33] A4
3 3 ZI|FoNA A= ke 1.5 mle] 03 M NaOHZ
A elste] 37°Coll Al s}ut Wx]slgick. o] &Hell 150 pl
o] 3 M HClg 7hste] F3k3 ob5 Add WAss 573
iAo

5) Total RNA XH|

Mo bt

Total RNA+= Ultraspec II kit (Biotecx Lab. Inc., USA)-&
ol-gzlo] FLeladirt. &, TIAAANAE A3 A E
E YA AIZE viek3k 3ol A E AlASEAL PBSE 23] A
< s PBS 1 ml4d & 7hal| AlEE A3 3, o]dl] Ultra-
spec II &-Hg dA e 7lslo] AEFE LlAIA 4°CollA 5
E7F A3k 3, o] Aol 0.19) &-5F9] chloroform &

kb QR sholeh. ol & vhAl 4CelAl 537 WA
3}, 4°C 12,000 rpmof| A 158-7F A Eglslgich. QAL
gl =, A A3k & 059 &2 isopropyl alcohol-
7V}, ThA] o] A el Ultraspec 1 resing 0.05#] £k 7}3}
of AghEaksln 12,000 pmel Al 137F AR ssiek
ojuff 12 HAHES 70% ethanolZ 23] A AAEE 7
ZA 7t agla A gl DEPC A3t F/TE
HAES Hol resind] Aol G RNAE $3417
t}. o|uf] &1 total RNAE 260 nmol|A] 1L 555 =4
s}, A8k u)7bA] 50% ethanol f-Mof|A] —70°Cel] X
9}

6) Northern blot hybridization

-1>r

r.l

10~50 1g9] total RNAE- formaldehyde®} formamide &
Msloll 4] WA A7) 3L formaldehyde-1.2% agarose gelZ Z
7193%E3r t}2 RNAE gel ZHE] nytrane membraneo]] 27!
& 5XS8SC (1xXS8SC=0.5 M NaCl+0.015 M Na-citrate) £
A3 80°CelA e AZD ahA eshen AZE
RNA blot-g hybridization (50 mM PIPES, 100 mM NaCl, 50
mM sodium phosphate, 1 mM EDTA 1|1 5% SDS7} *
axl gol) galo g 60°C 32 55°CollA] 458 E<F pre-
hybridization A]7] 2, o8-8 w 2|31 10° cpm/ml2] probeo]
X3+l A 2-$ hybridization §8g 7}slo] 72 LT o4

s}%4}b hybridization )93t} Hybridizationo] v} 5%
SDS7} X35 1 xXSSCE A-2olA] 1087 A& st A
72 gHo g hybridization 2EollA] 2087 A g =
autoradiogramg s}9lt}. o]uw] probe S EX uPA, tPA 4
PAI-1 ¢cDNAZ random primed DNA labeling kit “P&
labelings}o] A}-8-5}-91c}.
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1) EO|MEQIXI0 ofst AUXIHH ZHM|ZQ| SENSHE
=i

Apiep ZHAEE AEZA ] AAHo) ger} Eo)
AAAAE A u) AEZAo] Yojuirkn k()
B AgelA WA Eol4AAAE HAeld F AL 9
ieh el MstE BAelgch. ZAEE 52107 mid 33
o] 447 F A S 2RENE THS 24417 F 10 ng/ml
o EARAAE AeiebniA ARAD el ©E AL
o Wejetdel MsE AR v} EALAARE ThelA
ke Yz As W) giglert Ea4AAAE A
2% 22 1247 FHE AL Fele] W3l Vet
A7), 48417 Folli= A AE WET} Z7bste] Thaee)
AAQ A4 AT ZAGAS e YT Fg. D).

2) EO|YFOIXI0 Q5 2

lOI'

ZEM|Z DNA St &9 s}

AEZA0] 4T wl DNA Aol F7hoht 4
4Aslo] 9% vt DNA GH4E AAslo] odeke
121 Aol & AR AR 21 2
EO| FA o BE ura]7] 913l UxpuleF ZhA| 2ol E
#0122 & DNA A &9 w3tE *H- thymldme Pl \J
o7 AAlich FALE 5x 107mld B3 obS 32t
% AES 2407 F AZE WAL 8k 0% F 10
ng/mlo] FIAAAE Aelsta AEE T3 s17] 247
Aol 2 C/mle] *H-thymidine 2. 2 pulseA] 7l & A % w}
Asg SR vk EAQAARE A ke 27
o A 7473 #}oll whe} *H-thymidineo] 719] A=A gkgke.
U F3AA0IZE A3t 2 H-thymidine?] A ¢Jo] 12
Az F AR Z7Eh 642 F HmAo) Gejglon
1% 7sklekFg. 2). ol EolA Al a4l 7t
AEe] ZAo] PATE AR Aol

X %o ©
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3) URENSE ZHMIZEOAM ED|MEQIXIC 2[5 uPA,

tPA 2 PAI-1 AKX} g+
19961 Mars 5(16)9] ool o3l whA{ o] Uxjulok
THA| Zoll= uPA7} EASHY wPAE THAZAAARIALE &
A7k slglom o5 ZHAIES FEA wlokE
24 A 74Aoll uPA mRNA ko] Z7}gichr) 484 7kl 74
Hoka ¥ wslgich "bHol] Zhang 5(17)& BIEZE oI
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EGF 12 hr

Fig. 1. Phase-contrast photomicro-
graphs of adult rat hepa-
tocytes at various time in-
tervals after epidermal gro-
wth factor (EGF) exposure.
Hepatocytes were isolated

20~
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Fig. 2. Labeling of hepatocytes with ['H]-thymidine after exposure
of EGF (10 ng/ml). The cells were plated at a density of
5% 105/ml. After exposure of EGF, the cells were harvested
at several time intervals as indicated, and the levels of
DNA synthesis were monitored by [3H]-thymidine in-
corporation.

ATAE(12)2 WA 9 A7l A 9] PAS] W giAL
m - w]eFsleta skt ofof] miAe] Uxpulok THAE
A 3] A AR ol 93] PASH PAI-l 59 §77} whslo]
HEAE golHy] 93 ZHAEE 10 ngml T2 F
AAQIAZ A X5} 4847k wiek3l 3 total RNAES Z=A|

from adult rat and seeded
at an initial density of 5 X
10° cells and cultured in
William’s M.E. for 24
hours. And then, the me-
dium was replaced and the
cells were exposed to EGF
(10 ng/ml). After exposure
of EGF, the cells were pho-
tographed at the indicated
time intervals (<400).

s}od Northern blot hybridization©. 2 PA 3 PAI-1 mRNAS]
W5 A

EIAAARJIAE AXEA b dzTelAE PA 3
PAI-1 mRNA7} 727} w|ekelA] 7359l 21} uPA mRNA
= A8 AEEHA kgt FIAAARJAAE 4847 A28}
%S w (PA mRNA 9+ Z7}5191 01} PAI-1 mRNAS] oF
AW e BEEA ko™ uPA mRNAE tizT9 7
-9 vpAMA 2 A AEEA skeh v kA iz
T2 AE3t uPAVL Al BEEE Ao E 4zl HT
1080 A-G-olA|ZE(18)ol|A uPA mRNAE 7 M&}91-S ufjol|
+ Wi AsiAl B dckFig 3). 22 &2 total RNA
7} Northern blot¥]$l+=A] #elsly] 9l U3t nytrane
membrane ©. 2 A -actin®] mRNA k& 7k v} 2.1 kb
B -actin mRNAZ} vElskow] 1 % YA sl 72 9k
9] total RNA7} H&lxl Aoz dolxgc).

4) EO|MECIX M2 = A[ZHZ 20| [HE uPA, tPA
Y PAI-1 FHX &8

A7) Aol EolAAAA el 4847 9| uPA,
tPA 3 PAI-1 A2 WS 7AMM3 Ay} tPA mRNAE
=7} 91 PAI-l mRNAE 279 $Fo|9lon uPA
mRNAE= ZAEHA §skel 3 Uno F(19)2 tPAE
delayed early growth response (DER) gene, PAI-12- imme-
diate early growth response (IER) gene o & X 13}it}. o]
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Fig. 3. Effect of EGF on uPA, tPA and PAI-1 genes expression
in primary hepatocyte cultures. Hepatocytes were plated at
an initial density of 5 X 10° cells/ml. EGF (10 ng/ml) was
added at time zero and incubation was continued up to 48
hours. At 48 hours of cultures, the cells were harvested and
total RNA was extracted. uPA, tPA and PAI-1 mRNA
were measured by Northern blot hybridization as described
in “Materials and Methods”.

off o] 59| wi3}e} uPA mRNAS| &g W3s| 137
A3l AR Al F A7 Tl whE d3ke A
33Act.

Axpulek ZHA|ZEel 10 ng/mle] FI|AARIAE A8t
31 A7+ 3l ulagl total RNAES ZAs}o] Northern blot
hybridization® 433t v} (PA mRNAL Zol47elz A
g 1A ZF 5E A A3 Frksiohrl 36417 & AA3] F
7hste] A8AIHA A&E| 9ot PAL-1: EI] A2
A2l 1A HAE F7HE ekt A4s] o] 124
THAREE 2T FFo2 T4E JeE 48477
A A &= A chFig. 4). whebA] PAL-1 4 2= IER 412k
o] BEAE HolE Ao AZEg o} (PA FHAE E
47 A el o3l Z7)ol 3o FrtETE sl ot
2 =7} w|efsle] DER FAARE gdelr] = o]H & 2
o7 FAEAct 3 uPA mRNAE FIA AR} A=
3 BAA As] A=A gkgkow 50 ng/mle] E3
AR Tl e B w ] ekeh(Ad A AAEHA]
). B Az ARALE sy 93l wPAE W
3= HT1080 AUAA ol 5 A H=AEE 8]

oL
o
kil
el
A4gl u} HT10800 A& uPA mRNA7} v}&F 7&EE|o] B

EGF (hr)

Control

1 6 12 18 24 36 48

<+—UuPA

- e <« tPA

<«—PAI-1

o
BUBERBEN

Fig. 4. Time-dependent expression of uPA, tPA and PAI-1 mRNA
after EGF treatment. Hepatocytes were plated and treated
with EGF (10 ng/ml) and harvested with various time
intervals as indicated above. uPA, tPA and PAI-1 mRNA
levels were determined with Northern blot hybridization.

Dexa. (hr)

6 12 24 48

Control

A <«tPA

3

; ' ﬁ g <« PAI-1
L 2 1 1] e

Fig. 5. Effect of dexamethasone on tPA and PAI-l mRNA
expression in primary hepatocyte cultures. The hepato-
cytes were treated with 10~7 M of dexamethasone for 6,
12, 24 and 48 hours.

AY z27dle FA7E fldke A 498 9
ZHAE2] ek UubE o 2 collageno]

F&7E A& EE collagen o] 2lell ofE] Z|AehulE
o] J¥Fs otz ofy] 7|AuebE 33k Mat-
rigels EujAIA A EufekE o ZIAAQIAL A el
3 wPA HHAEE Bl =dl th2AEQ] HT10800]
A& 73 uPA mRNAS] Widlo] x| glont Uxpulek
ZHAZell A = Matrigel A-&3F AL Helo] §-
3k A e A 73t F3slAl uPA mRNAZF WA 9Egk

AR AABA ¢kg). T3 cyclic AMP (cAMP)= 43 Al
EFEolA PA A4S STHAIIGA dHA er(8)
Heaton 58142 A 2] Axpujek ZhA|EellA 2] CPT-

At
=] w

f 32

d
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cAMP X X% tPAS} PAL-1¢] 2712 S%dlctn Hu3k
ub gk

ool 100 uM®] dibutyril cAMPZ 14| 7}, 1247}, 244] 7}
A %)3}3 uPA mRNA S 7As}gd o1} @] uPA mRNA
= A8 BAHA EFAhA A AASA %), whehA] o
23k AIE Aol Pxpulek ZhA| A 334 AQ
Aol o] uPA mRNAZ} 557 okg& AlAshE Ao
2 AZE gk

DexamethasoneS- A x}uljok 7HA| Eof|A] (PAE o A|A] 7]
m PAL-1Z F7HAIZIcka A QUch(14) o]ol] ¥ ¥
ol A E tPA T PAI-1 $-Ax} W&ol W3t dexamethasone?)
AekS A Hoke}. Axpulek ZHAEZ 10 7 M| dexa-
methasone & & 6, 12, 24, 48A|17F A &ls}L 1 A|7}el| w}&

EGF (ng/ml)
r 1

0.1 1 10 50

Control

S e | —tPA

CL T

Fig. 6. Dose-dependent effect of EGF on tPA mRNA expression
in primary hepatocytes. Hepatocytes were plated and
treated various concentrations of EGF (0.1 ~50 ng/ml) for
24 hours. After 24 hours of cultures with various con-
centrations of EGF, cells were harvested and total RNA
was extracted for Northern blot hybridization.

Control
EGF

CHX

EGF + CHX

I
!
!

| 4—tPA

tPA, PAI-1 mRNA2] k2 w28 7143 A7} tPA mRNA
£ A Azl weh A% skl er) PALL mRNAL
617+ & A= ZAE A} olF Qs 7o) 24
A7l Bl A G uk e LehiigickFig 5).

5) tPA REX ZHO| CHE EL|HFOIX det

A3y AgollA] 10 ng/mle] FI| AR A 2] A Lxpul
& ZHAEE Al7ko] F7HEell whel tPA mRNA o] ZF7}
shgich. 29 A4AQIAL FEol ulE (PA mRNA 29| HF
£ doli 7] 93 ZHAEE FHAARIARE 0.1, 1, 10, 50
ng/mle] E%7} EA A3k b 24417 ol total RNA
£ ZAsto] tPA mRNA <ko] Wig& AR A¥ 5%
oJZF o & tPA mRNA ¢Fo] Z7}%]o] 50 ng/ml 5Eol|A]
3| x|l FalSlch(Fig. 6).

F] 4ol 93 PA mRNAS] obF wiEe| vldl
ZA71A& sl7] S13 ZhA|ZEel 10 ng/mle] 3] %<l
AHE XX} total RNA ZA| 3A17F Aol 5 ug/mle] cy-
cloheximide€ %] 2]t & Northern blot hybridization . 2 m
RNA ofe] ¥i3}5 7143k A7} tPA mRNAS] 2 F3|4
ARJAAE w5 A XS wjHe} cycloheximideE 7ro] A
9% A Zrkekgom ol ExAAAstel <% (A
mRNA®] F7toll= AEg whMdtde] a=A G5
Al AFsk= o] thFig. TA).

CPT-cAMP X% wlae] Axjulok 7HA|EollA] (PA
mRNAS| =715 FE3vla Hauxogich.(14) o]d] tPA
mRNAo]| tg cAMPS] dgg etolH 3z} 100 uMe] di-
butyril cAMPE- ZFA|Eol] 12417} X X]sla F Al cyclo-
heximide (5 ug/ml)E 3A|7F X X]&] mRNAS] ¥3}E A
3l A3}l cAMPo)] 2J&l] tPA mRNA <ko] Z7}x| 9l o
cycloheximideE 8% 2]3}90S ] (PA mRNA ¢fo| T

B X%
(@]

_ +

£ o o

5 = =

&) S 3

““4— tPA

. . . <— [3-actin

Fig. 7. Effect of cycloheximide (A) and cAMP (B) on the expression of tPA mRNA levels. (A) Hepatocytes were treated with EGF
(10 ng/ml) for 24 hours and cycloheximide at a concentration of 5 ug/ml was added to the culture at a time of 3 hours before
harvest. (B) Hepatocytes were treated with cAMP (100 uM) for 12 hours and cycloheximide at a concentration of 5 ug/ml was

added 3 hours before harvest.
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Fig. 8. Effect of cycloheximide (A) and cAMP (B) on the expression of PAI-1 mRNA levels. (A) Hepatocytes were treated with EGF
(10 ng/ml) for 1 hour and cycloheximide at a concentration of 5 ug/ml was treated for 3 hours. (B) Hepatocytes were treated
with cAMP (100 uM) for 12 hours and cycloheximide at a concentration of 5 ug/ml was added 3 hours before harvest.

Z7}s}o] cAMPo]| ]38 tPA mRNAS] Z7lo% A2 < tl
Wk ol Fo x| girka A7t 9l ck(Fig. 7B).

6) PAI-1 RXAL 0| et En/4FQIXIe| Ae

Fig. 5oflA] vehd kel zro] PAL-1S EI|AAQIAL A
2] Aol & S7HE el A3 Fhamslo] 124]
AR 487747 & w3kglo]l tl=7-9] mRNA %3}
GAEA Fe & el 9}, Early growth response
geneQl PAL-1 R34 7}ol| A |1 Aol oJ3F 2 F7}
o] =2471-5 23]7] 18l cycloheximide®] dak& 7 A
skgict. & ZhAlEel] 10 ng/mle] #9444k} 5 ug/ml
2] cycloheximideE ] 2|3k & Northern blot hybridization.©.
Z PAI-1 mRNA <3 w35 APt o|uf] cyclo-
heximide= 324712 A 247 Aol XHX|sl3ich.

PAI-1 mRNAS] 2 FIAAQIA k=5 A2 A Het
cycloheximide & A XA #A3] F7lEPom] o= %
94717} el &J3F PAL-1 mRNA 2] ZF7tel] =g
W3tdo] 9 75A] EE-& AlASTH(Fig. 8A).

3k YAl E ZhA| el A cAMPof| 23k PAL-1 7412}
ZA71A& dolRE 1z} 100 uMe] dibutyril cAMPE 124]
7+ A 2lstka 5 ug/mle] cycloheximideE 3X]7F X %3k &
PAI-1 mRNA <k2] W3}E 8|3k Ai cAMPE 4 glsl-3d
= Al izl vlsl] 2 ol 7k kel om cAMPSL
cycloheximide & 5A] XX A] PAI-1 mRNA <ko] dAA|3s] =
7hElo] o] BHAAE AEF vhldtge] o X e
& T UArhFig. 8B).

AU

il &

F ZAEE AR BAESE o] 4
Eo F2E AT A5E sha w4

Ol AA=AE sl Zlo 2 ¢#A] 9lt}. Plasminogen ac-
tivator (PA)Y= plasminogen<- plasmin®. & A SFA|AH 7HA) A
3} Agstl B 2 g6 Fed daiel il
HAE G539 (3) plasmine fibronectin, laminin, prote-
oglycan 59| 7|24 E& A & ohvjgl MMPs¢} 2+
o TP SR EaS SAHAA T 48 Uehn
latent interstitial collagenases$} stromelysin 55 24 31X 7]
71% gkt}.(5,6) Plasminogeno] plasmin® 2 A 3lE| = 71L&
Chl ez oll glo] wiS- Fash 27 Aol &
glom dhol PA o] A|A|Q] PAI-1-& uPA%} tPAS] A4S
ZzAsto] thil Ry & 8- o AAAZIHE23) o
3t AFES s aiet o AAAEe] A
Aol 9lo] ¢ Fa3t =24V 5e gstelzte As 9
ujsle] Hx|7AA] ololl il W] FHE AL vl A
< AAolrt.

FAAARIAE AIES] 73 mitogeno® A
gom FgA9ke] AgE Fall FEAUol = tyrosine
kinase7} 24 3tw]o] 2 AelH 7|55 vhebdch(20,21)

Axpulek THAZ= AlEFA o] BAF o] ot 13
7RIS A elslkals Wl DNA 343 S7H171& 5 Al
EFAE FEgheha gheh(15) E dFellAe IRl
Apel] o]zl 7HA|Eol|A] PASL PAL-1 R-317}e] ko] oW
Al o] FAANEAE Fotiy] 913l in viro FHIQ] w9
AxpuiF AEE o] &2l FEstaal sk

AQAINL ZPNEE ZIAAIARE Aege u) Alx
o et A o2 kel A AFEAQ A THAE
o] mokat AA-S Ueblom o] 9} Wsislo] *H-thymidine
AYE FrhetneAs 2 Azt fa4490271
ZHAES F4% 58 ¢ T dder ol k& o
TAe] Azt dX|Sich.(15,20,21)

PA%} PAI-1 mRNA 74 wi] 9] Zhol|A& WalE]7]

I

o
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Haxo] glom(11,12) o3t &7 52 ZHAAA] AlZ£2
1AMl o] F ARG} HAFo]l T3 d%e 3=
e AL dA sl Ao E Mars 5(16,22) a9 Ly
A dxpuleF ZHAEE uwPAE FH]EH o] uPAE plas-
minogen¥} sequence, structural homology7} ¢l.om 7zjA3
off fAlskE wlZA chaf o] 7HAIEAGAJIZHscHGF) &
AEQL olFH e THAZAAUAcHGHE ASHA 7]+
a4 A%s gvhn Bagk wp gl vbd AR A4zt
5(9,11,13)2 iAol Axufek 7FA|E oA uPA mRNAE
HEE 5 ogloka sglon B AddAE dzAEel
HT1080 Al-9-8ZF A%+ uPA mRNA7Z} o9 7}sA] 2k
H Aot A EedA = A AIALe] A elek dAgle]
uPA mRNA signalg #7438 = glglon E3]44<17¢]
AAA 7k A X &gt BAIgle] WA ek cyclic
AMPo| oJ3l| A = 3] WA ¢kgkom collagen o] £]o]]
anchorage-dependent A Aol] Tod= = Q= B3 7] 2 2hA]
Q1 Matrigels =23F w8715 A&3 AFolA s
uPA mRNAE W31x]7] gro} B Ay z7ls}ollA] wiA o
AxpuleF A EE E3 AR o3l uPA mRNAS]
Po] FE5A e Ao A5Ech

T} (PA mRNAE A AA R} A7 o4
o7 I oko] A A3 FTlsle] 36A17F Foll H el o] =
2 AR AEE o PALIY EI|AAQIAA 2
£ 1470 29t Agke] ZAUSE AR Aa
st S Bk olH 3 o YR early growth re-
spone gene2] FA-S Ho|E ZA 0 Z(19) o] & PAI-1L im-
mediate early growth response (IER) gene & & AJ7}%]| ¢l o
tPA mRNAE FI| AR el o3k W S$57F =71 3
© 2 delayed early growth response (DER) gene o 2 Ie}s}
7ol Zekellen] Uno 5(19)2 RT-PCR A¥ & &3}
o] {PA, PAI-1 R-AA&ES early growth response geneo|z}
o FAegont ¥ AGelAE PA $A4] A o F
Haelh dAeA ¢k Ao FAE ek Early growth
response geneS-& AN FESW ATZAe] Bag
B4 e 248k ot % selg 245w gov
W T J15e e $AAER A4 AR, As
% 5 ot A e Be29) ols $AAES
2uA SRl Buggs Faehl fEddn
th(19) ¥ DER RAAEL HAA & 5 A ZhHe
Zxj AATA ] chilgtgo] a3t o diA
th(19) E3)AGARIA e 23k tPAS} PAL-l A A}2A ol
AATA A9 chilgtd el deAl o BE doliur
chilstAd A A2 LA cycloheximideE o|£3] Nor-
thern blot £4-& A|gd3t A7} tPA mRNA7} 3| A Az}
FEH A Kol Fhslglon EE3E PAI-lL mRNA A

¥ Ho b Lo

AAs| FrhElo] TR 3t o5 A
Aol MEF chlitAo] ax gk AL &
ot 2} Uno 5(19)2 cycloheximideol] 2|3} wl#Y
Aol o3l PAI-l mRNAE sl of3kg Wbz gko
tPA mRNAE $H43] Ak Hasle] (PA FH 2=
St Alo] Lo i DER SAR kD Fasigort ¥ ol
FolAE E3I4AAAG] 3 PA mRNA 284 PALI
mRNAS} w7 A & A 2.3 chulghile] He X gkon
DER 472 gekslr|ql Feld Ao As= ).
Cyclic AMP= THA| 9] FA4 3 HA el o3k 98
= stelek FAEI dom kA -l ZhH e cAMP
SE7F Sk Haslo] Qla wiekE ZHA|EA
DNA @A & FAA7IH A7 A AEFIIE FAA
ek sb AxpuleF ZHAI 9] tPAS} PAT-1 42} =24
ol F23 A5 3k dHA Pew(§14) HAL(19)el
oJslm ZHAEE dibutyril cCAMPE 647+ X3t A] o] S
mRNAE©] 2.5u o)l 4] 3w F7he]= Zlo® deA dct.
H AH oA % tPA mRNAE cyclic AMPol| 2]3f & 4|3
Z7}%]w PAI-l mRNAE Z7}%|o] cAMP7} o5 §A%F
5ol 27 welel e FeRE ¢ 4 Ugler] =y
cyclic AMPo]| 9]t o] & F-4 29| F7h= cycloheximideo]]
SJa) lASA Shot o B4 o4 AZE Dol U
X AFE ¢ T Ak
313 glucocorticoid= HHA] 9] Axjpuiok 7RA|Eo| A (PA
9] A3} mRNAE 7+4&A)7|3 PAI-19] 243} mRNAE
ZI7WA 71k 4 A 9lew 3l glucocorticoidel] 9] &k
olF FAAe A e iAol Hex oo}
AR AR 22 mRNA QP A ol 3k 2414 Q] A bl
o7 Z2AF T grh(4) E A¥NAE dexamethasone->
tPA mRNAE &3] ZraA 7 o™, cAMPd| 92 Z7}1=
tPA mRNAXE 9 A] cAMP2} dexamethasone “EA] %X A] &
Z 8| 7+Z%]o] dexamethasoneol] 2|3l tPA mRNA2] &A=
CAMP A3 A7 A== AoE A=t vbHd
dexamethasone %] %X]:= PAI-l mRNAE 6X|7Hxlol &
ZANA T ol % Fé8 BAAA
HAZARAACOS) EFA AN 0 27)E T of
] AAJAEL AT ol &L shka g 9L
ot B3k A AFIA ] =4 3k A3 7] -l sl
A 7] waA v} gk 2tk PA-plasminAl s A4
Tl Al ZEAEFA T R Aol osl= QIAbe EA
Shol] FAIECH29IL &} tPAS} uPAE= B|ZAFH Q] A
EAARAHpro-HGRHE A o2 A3 7™ (12,16,22)
o] A= PALlo| 23] AIEH(16) =& plasmine
v 2432l TGF- 8 & ZA A PAL-1S] B F7HA
ZIck29)ar ghe). mEdt HA|EAAIAE Hep G2 7HHA]
Fof|A] PAL-IE F7HAZIvka B a30)E]o] Sk whEbA]
ZEA| ol 2] €] (PA A2 THAIZA AR AE &
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g AL AeE FES F dE AeE Ay 7
Aol 2] BA =] = PAL-1 A =

negative feedbacko 2 ZF&

th(ll) AAZ uPA7} o}

PAI-1 mRNA 52 7u|gt 7H7dwlat Asdshgbsel o3t
WA o] HEAAl FhE vk Har(12)E] o] 9har Wi uPA
247 mRNA= AA7FE oly#} lipopolysaccharide(LPS)
AAR WA elAE BARA vk Q1 FATHO)
7t Sek.

B qlolal Al ZAES Arbulag
Aol Azl AE] BH FA% geerd
SEolglom, (PAS} PALI mRNAS] U S $E
U WPA mRNAL E|ARA Aeig e wra
A SSkek. PALL mRNAE E314 444 A2 14 kel
HNE Z71E 3 o]& F<&s] 7hHAslo] immediate early
growth response geneQl 7o 2 Fclx|g) o1} (PA mRNA
= AR o) wl-- A A3 FEEhrE ] 36
A ZbAell AAs| FrhEo] 48X AEA] S7bE FEE
A4 %] 0] early growth response gene . 2 AY7}w] A 9k
wpehA] F3]470A el o3 wiA] ZRA|ES] tPA, PAI-1
mRNAS] A|7HH Q1 X5kl HA| A #A ol Qo] F23k
ZA0A d¥s & o g AsE Yo ouf wPAE F
23k J4&-& slelgt FAHAE kel AT A4
Slle AR U dfEo] g AfLLlet A
FAH (PAS} PAL- 52 ZHA|EQ] AA3 7)ol U A
A PAE ] olr) 7HER e WA 35S 93t
Fost e J8 slelet F4E F dor o
& sl A e o WeldhEel FE Rl 7
A EAA YA PASE PAI-19] 753 L gt gt
A7t Hed Aeow Azt
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