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E 3 1993)e THIZ L B L, MENKMBOKEREE L L 2 L NEMBD 5 -~
S A R T s B e S e L

F—N—DINERHE THENDODHEIKOBRANER IS, WEIZERAL 78Ik
| dvso 77 —I~Nepfbl, EULZBEEETIH D AA TREILLL, OEF
WEHAMRICN T 5 HEE - MBERF Th 2 M/MMREBKREMEF (PDGF) (Ross,
1990) ZrofmEFEHRHEL, FEHARONE~DHEE & Wi 2 123
o 8642, MEBEANKMBELRNEST 2 L) 2EE2Mb 5 L MEBED LM
Wakbh, MIROEHILEREZ AT 2R THBSMBE BEERET 52
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NOWEBLUHEBESIMES LT ENRORERSER I NLE, 5T,
BREEILIREDRIED B IZIE, ZOMBBRRE L L TONEMBRIER O os
AR TH 5D,

MmMENEEL —RBICE S MENEM, HELHERT s 0E FEmhfias L0
MEOBMEFMBBLOB Y, ThZENFBEEL R L TS L2748 Tha,
VA, ME NEHMEAS M & N THRE oEMEhiTAEREE L THFELT
WBITTHRL, e zRF2 EA - L, M L MBROBEEREFICFS LT
WA ENHLRII o TEL, MENEMIBIE, —BbRBFELAREL T 5N EHM
R kAR A7 (Palmer et al., 1987) B L O MENSHERF THE LY K1) >~
(Yanagisawa et al, 1988) # g4 - gL, MED b — X 2 OREIFEBAIZEAS L
Twb, $7-, MEAEIOEELERFLTBY, MRIFEFEICRELS VLD
ThHAHIZb22b o FTAEMENTILERREL 2 w25, D nENEAR>EE
BRI ZIGERI MBAERNIZ L - Tk Sh, MEEIBESNSE, 20L&,
AEZMBIIMERIZI o THREEINS, TOL ) Z2MEOEERE - REBEL B L7
M DEE HOMEFHT MENEMIC X > THICHAB ST 5, ME NI
WX AMmEE ORI, MMMREENEIEREAT AT Uy 42
(Moncada and Vane, 1979) 8 XU~ U HkiEME BT 5 ~/V5 V1B (Shimada et
al., 1985; Marcum et al., 1986) DEA - i, %5 IZ MO r ¥y O&EEN %
WL, MBENEM~ERT A O AKREY2) Y (Esmon and Owen, 1981;
Maruyama et al., 1984) DRFFIZ L o TITO B DITH L, #EROFENILAARRA 7
FAI ) =4 T 2 FN—=%— (t-PA) (Levin and Loskutoff, 1982) B L U Z DHER
FEHPTAA W =R S TFIR— § - £ 7B S(PAY, WMot et' al’

1984: Gelehrter and Sznycer-Laszuk, 1986) @ 2 DODHFD/NT » 22X > THRET &

NTWab, PAI'l IZBABICHEENAS L FDITE A EDT SITAEHR! PAI1 &
2

ZNEHARD PAILlL DADY tPA EEREELTAEURIEGHALERT S (Levin,
1986)o t-PA DM, YO X+ —E¥RTIAI ) =7 T FX=%— (u-PA) BN
AR X o TEELE - b S ¢PA L EBRDIEWZRT A, wPA 74 7)) V8
MHEZIZEAERELZVDIZNL, tPA 74 7)) v emUBMBELAEL, L2d
TAT)ERET A ETHEUDPHEE S NS (Hoylaerts et al,, 1982; Ranby, 1982)
ZE05, tPA EIEMA PAIL DNT U AHMERNORBRATICEETHS L Eh
%o MEMNEMAT T2 MEFRHMARES L ORMEFMas 72 tPA BXD
PAI'l ELAR#EEZ AL TBY (Herbert et al, 1994; Wojta et al, 1993; Hola et al,
1983), MENEHMREDEERED 5\ ILIME OBFEFFIC N TR & 8L 7
EEORBEFDICEAG L TR EEZLNTWVE,

EZAT, EERL MERE L DBEIZO VT, G 20ELDMEND 5
25, —EOHRE IS OB S o7z, i3, BRELE STMERE L5
ERITEEINIEERELT, P FIVABIUHIFIZESRESNTE LS
ETHD, BlzIE, BEWIZH RI D ADFEFRBXICHRBILEERDTH <
(Houtman, 1993) , MEMWELIRESN FI v ABREITIZMMIRE S, (Carroll,
1966; Engvan and Perk, 1985) $8IZ 2T b BIMEIE & DRAFFRAT (Menditto et al,
1994) PWEIN TV, T72, BWERIIBWT, & FI 7 A8 IUMIZENRE
ItBLUBIMEE2FRT S (Revis et al., 1981; Schroeder and Vinton, 1962; Perry et
al., 1983; Perry et al., 1988; Chai and Webb, 1988; Lal et al,, 1991) &\29, L2 L
0, B_ORKEIL, TOLHICMERELFIZREITLEEINEIFIVABL
US0OMB L NV TOHEUERBF 3T 0K AHTH- -2 - THB, MENK
HBBDOBEEREENMEREDORE - ERBICEETH AL L, T-BREILFELE
UIMERE LRI EIREN & 2 VITRBETEUDOERTOKR L2 6 s i
BMEE) e, NRMBPSNET 5 RERABTICHT L4 FI7ABIUHD
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FUEBRLHOPIZT HLENH 5,

AAEOBIIZ, 7 FIYABIOHICEZ L -mMENEME S OREEE
DELE - ORI B LU ZOKEREL 5 BMHORBEHOL L Mla &R % H
WTHRE T 52 L I125oT, NEMESHET 2 RERIITTLINLERREDE
URHELHOL2IIL, ThoDEERICL 2MEREOFERBOEBIZFS T 5
TEThHb, EHIT, MENKMI OB ERICRERE 21T &L S5 mETHEH
Hifg B L ORRMEFHRL IC oW T b FARDRRET £ 1TV, MR RED 217 ) MER B
MBI T 20 FIVABIUSROBEURBEKXEINOLOEERICHT 2 &l
MOREHRALTHO2IZTHIETH 5,

EERI5

1. #F

b bR AR RIS R AR B X e b G JE R HSRARMESFHIA (IMR-90) i,
American Type Culture Collection (Rockville, MD, USA) 2*H B A L7-, & + KE)IRH
K IMETE AR, 0EFEmHARMERE S L O e b mE N B MR E s i,
BEAR (KBR) 208 A L7z, ASF-301 $E#dBROFE RIX) L1, RPMI-1640 55
WBIPHINITA - TR ARE) v EBEEET (CMF-PBS) 1&, = v 21 BE
(Ry) L EhZEnBALL, HI6RME (Fetal bovine serum; FBS) (&, Summit
(Ft. Collins, CO, USA) 2268 A L7z, MIRFBER I Ba5 - a—-rT1v 22
BIUTL—ME, SHMF (T IOVBALZ, L["CU)EA > (10.8 GBg/
mmol) B X O L-[3,4,5-*H(N)]a 1 ¥ >~ (5,328.0 GBq/mmol) i, New England Nuclear
(Boston, MA, USA) o8 A L. 7RI =S UEH747) =452 (v
AEHE) 12, FRE (R LVBALL, MAaBZ bFGF B X U TGFB Hifkid
Z N ZH Genzyme (Cambridge, MA,USA) B X UF » VBl (o) OB AL, =
YFeyr—1 BXy v m¥EH*K F O > ¥ 2 (1950 NIH U/mg protein) i&, Sigma
(St. Louis, MO, USA) X NEEA L7z, tPA $UE (tPA:Ag) B XU PAI-1 #iE (PAIL-
1:Ag) MEX v Mid, Boopool (Umea, Sweden) £V, MTT #fllz ¥ v MiL, Chemicon
International (Temecula, CA, USA )2*5H 2 ZHNEA L7, QuickPrep Micro mRNA
purification kit &, Pharmacia (Uppsala, Sweden) £ ) B A L 725 Gene Amp RNA PCR
kit (&, Perkin Elmer (Foster, CA, USA) X WALy PSR T77 =X TF5 >
(Hybond N*) X, Amarshem (Little Chalfont, England, UK) X WEEA L7 74O — 2
X, FilE GER) SVBALL, T2V NVTIFN(E2~—) BXUFFY VBT

Y T LNSDS) s =0T ) ¥ N NVER-28Q(CBBYIE, * - T v AR
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DAL, Eibh FI oA, 1E1ss, LB KE®E (LDH) EHAIEF Y B X
LZFDMnRE L, FOGHMETE (KBR) T WAL,

2. tPA:Ag BX U PAI-1:Ag DHIE

MENKMAIL 24 X7 L — b epiZ &N BEMREESE T, 37C, 5%CO, D
FMHTTar7vzy h FTEER, Brbil, ML EME ASF-301 it
T 2 Mgk, HristzEIMiE ASF-301 K5ihp T, 381bH FI 7 A (05 1o0r 2 uM) &
AU idigfbss (1, 2,5 or 10 pM) DFAEFCTRAIE LT 24 BFRIEEEL 72, HEE,
Bz L, TR tPAAg BX U PAILAg 2 EE L7, COMIZLTICNA
RBETAT)HAESTT 741255 tPA BLU u-PA OFEHRIEIZSHEL 72,

EwmNoMiaEgiZ, MTT #IZ X 2ot Hva7-,

8. W USSR E g =

Chart 1. \27 47 YH A4 €5 74— (Matsuo, 1988) D#EEE%/RT, 0.05%
TAT)I) =TV (TIRAI)=Frr280) BLXU 30% rurErz &t SDSR
VT2V TIFTW (7.5%) 2R L7, COLE T4 7)< b)) v A5H—IC
EBREns, MEBEOEELEEXANAIT LY ) =V EORTAE ST 2V
Y7 VERER (0.15 M~ R-SERRAR®ER, pH 6.8, 3% SDS, 30% 7'V to—,
0.03%BPB) & 3 : 125 XHIZARL, 37C T1 KA > Fa~x—FL7, 1
WL7275% R)T2IVTIRITVICTTI4L, 200V, 30 mA DFEHT TESK
B2 1757, UkEIFE, 7 V% 2.5% Triton X-100 T 1 Fefi¥k& L, 7 vH D SDS %
BrV7z, CORETHRBIS N TIAI )= 0T 0 FR—5—DFEUIRIET 5,
RIZ, 0.1 M 7)o - KBEIES R ) U A% &K pH 8.3) T, 37T T 24~48 F¥fi

BEL, 2O7 )% 0.25% CBB THME%, BB (7.5% FEBE, 5% 2%/ —))

6

ThHEL:. BELEPDTIAI ) —F U7 0FR=F—I2EDF VDT F R

) HFUDPOEBREINETIRAI VNI4T CEBRL, BELBEDORGIE

W71 7)) VERELE L TRE SN, BREOSDFE25 tPA & PAIL OiFH

&AL 7z,

7.5% Polyacrylamide gel

| | | |"L|"|_| l H l Fibrinogen
Plasminogen e o
rombin
Thrombin e
Fibrinogen ——— Fibrin
Electrophoresis

2.5% Triton X-100

Incubation at 37°C for 24 h in
Glycine-NaOH (pH 8.3)

A )

Plasminogen activator

t-PA

U-PA Plasminogen —& Plasmin

Stain Fibrin —{» FDP

g J

Destain

Chart 1. Procedure of fibrin zymography




4. REEOBEFOREE

MENEMAZIZ 100 mm 74 v ¥ 2 P2 mEANEMREEE#BT, 37C, 5%
CO, DHEHTFTTa 7Ny h I THEER, Kbt BME ASF-301 Hi#b(I3c# L,
BAbA FI A (05,1 or 2 uM) » A, $E1bER (1,2 or 5 uM) DFET T 24
Frfal ALEE L 7o, ALERTR, RS2 () BRZ, #Mila@% CMF-PBS T 2 [|EI¥Ew,
QuickPrep Micro mRNA purification kit % FIV>T Poly (A)" mRNA ZHfiii L7, PCR
H~A270F2—712 300 ng/20 ul Poly (A)' mRNA &% #E L, Gene Amp
RNA PCR kit Z HWT, MBEHBEIEF D Reverse Transcription Polymerase Chain
Reaction (RT-PCR) #4To726 7514 < —® forward (F), reverse (R) BL U 7u—7
DEFNIUT DL HIZERE L. T72bHE, ttPA mRNA IZD2WTiE, F:5-CGA
AGG ATT TGC'TGGC GAASGT 3, R . 5-TGC GGT TCT TCA GCA CGT GG-3' &
*70—7: 5-TAC GAG GAC CAG GGC ATC AG-3' (Itagaki et al,, 1991), PAI'l
mRNA 122w i, F:5-ATG GGA TTC AAG ATT GAT GA-3', R:5-TCA GTA
TAG TTG AAC TTG TT-3' BXU7ua—7 : 5-AGA GAG CCA GAT TCA TCA
AT-3" (Loskutoff et al., 1987) & L 7= 6 x GLB (Gel loading buffer I ; 0.25% 70 ¥+
7x/)—=VTI—, 025% ¥ L7 /=) FF BXU30%7) ao—n) BLY
120 pg/ml BILZF I AHS1:1 1275 X HI1ZFBL, PCR RUSH 6 ul 12X L3
pl MR, 2% 7HA—=ATXVIZT 754, kEVAREE® (0.04 M ') A -FEBE,
0.001 M EDTA, 0.1 pg/ml BItF 7 4) ZH\vy, 100 V T 15 7 MkE L7,
kE)fE, NSV RT77 =AY T (Hybond N*) 12 0.4 M KEEfLF F ) 7 2% v
TEE L7e A 7712, 120 m], 30 ¥ UV 2B LEE L7 N1 TNy
TIWZHIWZANT XTI L, N TVE A4 XNy 77 —% 0.1 ml/ecm? HNZ,
50C T 2 B 7L NAT) 54 X% fT07:0%, "M TV T4 XNy 77 —2HL

WHD LR, ¥p B Ju—T7% Nz, 50C I2BWT 18~24 BsfiNg 7)) ¥

8

A= 30 %3 To70 WA TYTAE—2 a0 8TH, AT75%, 20 x SSC
(0.3 M 1EItF+ R~y oA, 003 M 78+ M)A, 0.1% SDS) BT, 10 HD

T 2B T2, A= 5T F 5714 —%4T>7- (—80C, 12 /)

5. MilwEtt

MEMNE AL 24 "7 L — FPICMENEAREMEEL T, 37C, 5% CO,M
FHTFTar7ry b THER, ST ERE, ®WME ASF-301 Kb I25cH#H
L7:1%, Wik H FI T A5 A VIR OFET TRAIE LT 24 FRREEEEL,
BT %, IR K L7 LDH EMEZEL, FFRNMRGEE #iast o
fBEE L7,

6. &HAHK

mEANLEMIZIE 6 X7 L — MpIZMEBEANEMREEE T 7Ly b ET
B &%, Hhr BOE ASF-30185MIZ3KHBL, $BIED FI U Ad AWz ke TR
BL, BT 3 BMATIC 15 kBa/ml [MC]OA > Y H 2V PHIE A ¥ ¥ TV R
TNV, AR, K EBRE L, MBARBIZIKS CMF-PBS T 2 MIgEE%, K&
CMF-PBS 0.75 ml ZMNZ, F/N—KR) A< THEIWY), MIEESEE LCRILL
2o UITIVE 0.75 ml DIKE CMF-PBS Tk, il %MSERICINZ 7. A
BRHREBTRAREL, MilerT YA - F2REL, 20 5% Y7 oA
HEICH D AEF N BEHER 2K > FL—Y a v h v % —CllE L7, HiR
REIVR— FDO—ERIE, #wHHEIZ LS DNA &2 (Kissane and Robins, 1958) (24t L

s




7. MBEALFIYLAE

MmENKARIZ 6 X7V — MICIMENLMREESE a7V T
B4, % BOJE ASF-301 I3, L, BiLH FI YA (05 1 or 2 uM) T
24 BERIAUER L 7o, AEETR, BEhZRRZ L, MIBRRE % K% CMF-PBS T 2 Mk,
K% 10 mM EDTA & A BBEAR &M (pH 5.5) 1.5 ml 2 h1Z, 72 Kef] 4CTEELH
L7z 72 BeRif%, Hiw 2 R, MR % F&EE®R Ty, Rz sl &
b7z, Mt POEREL 7L — AL ARFBEEES (AR y—L w7 v
& AA8500) THIE L7z, MABREIL 0.75 ml ® CMF-PBS fFHE T, F/5—FK1) A~
YTHER), MSERE LTRUL -, 7TV % 0.75 ml DKEG CMF-PBS T
hv, Rl MRS RICINZ 7o, MR ESRTBERAEL, MilskET A - b
TR, MERES A - FEHNKIZLSD DNA O%F® (Kissane and Robins,

1958) IZHW 7=,

8. MilaN XAy uFAif e

MERBEMRIE 60 mm 74 v aPIZary7 vy b $CTEER, E#he D
{H ASF-30155#b123c# L, $RfbA FI oA (05 1 or 2 uM) T 24 BFRLEL 72,
PR, B BRE L, MFERIZKS CMF-PBS 0.25 mIT 2 [IgE#EE, 025 M
Ya—s0—R 1ml T, I5—K) 2 THERD, MRS L TRIL
L7 wZ)V%E 0.75 ml DK CMF-PBS TV, dEil % MBS &z &K
MEL, MRAEY A - F2RABL, CEThEAYOF AR EHFIY
A—AAHE (Onosaka et al, 1978) DEHETUTD L) ICEE L, MBFEY £ —
F05ml ¥4 270F2—7IZ8L, 05ml @ 0.1 M b 2SGREFEE#K (pH 8.0)
BIU50ul D10 ppmiBILs FI v A BEE M2 RME, FiRiZ 10 7EKRELZ,
BERZ, 2%7~NEZ7OE Y 0.1 ml 2H1R, 2 7EE#H L, 10000 X g T 5 7

10

Wl L7z NEZFOE ORN, BHBLTRLE S OI20ENELE, 71—
AL RABRFBHESEHNT EEOA FIv a2 2fllEL, BN 5 0F+ £
188 L7, MIRAESA-FO—HLHENEKICLS DNA DOFE=E (Kissane

and Robins, 1958) (ZHW 7z,

9. HMArFHNIE

KA ROMETAEZEIL, StudentD ttest THHTL, P<0.05%2HEZE L7

11




B1E MENBEMBEOKRBHRABMICHT A FIvr0EHER

MR AR MBI AR EE - UL TWAtPALPA1DNT Y AL 5
THRIEEN TV DS, BERZDTLHMD B VIT BB X 2 A2 METEEO KT
iE, MBE RSB & ENS ICk BEROENMRE (BE) OEZRLE
2B MO PAIL L-VOM KD MBFEDRIEICEE2ER &3 5 BKKHE D
# 1) (Dawson and Henny, 1992; Schneiderman et al, 1992) , t-PA & PAI-1 D/¥7 ~
ZOREFHOPICT S ZLIE, BREILREICETIN 2 IRTEREERS S LT
HEETH 5D,

REHEEMETHLH FI v AZBREILS S URIME 5 &R 72 & 5%
SNTWA DS, FICmENESL —RBTE > TV 2 IMENKM IS 2 FEHREHIL
Fo K AHTH S 72, &L, MREERLHVAERTY FI YA MEN M
faioxt L CMifadElE BHL, #MlaE2 0 WO B 128 L, WETH&
M e DEMEIHITAEREL L COBRELMHIELIFS Z & (Kaji et al,, 1992a) 237~
ENte, 7o, HRBEUE RS ZVIBEOH FIvarfilan s ) a3/ 7
B DOEEEEINEE S (Kaji et al, 1994a) &%, MaREOANNY) A EGEWA LA
352 & (Kaji et al,, 1994b) , COEALIEZH FI T AFKEIANT VIR 707 4
TV FREN—IV A VOEERBBETZOITEHDOEREIRESI TS 2 LITE
A$ % Z L (Ohkawara et al, 1997) 2SBHO2IZENTED, # FI T A MENK
MR OBEEELEERT L 2 EATREENR TV A,

Z ZTARETIE, BEMNENEMEE AV THREED (tPA BXU PAIL) DK
IS 25 FI oAl E AN, 20ORRE U5 BHORGEREOELIZD W
TORETE MR 7,

I8

#1118 SEROOMM B X TEMOREGY

Fig. I'1 12, MENEMELS O tPA:Ag BX U PAI-LAg BUBICHT 24 K3
TADVEHZTRT . tPA:Ag DL, 2 yM FTOH FI W AIZL 585517
o7z THIIH L, PAI-1:Ag BUIZ, 1 uM BlEDH FI W A2k o CREKLE
BICAEEICHML T, ZOKRIE, 7 FI A MENKMELS D PAI-1:Ag

B 2 BRI S B Z L 2R LTV A, RIZ, tPA:Ag B XU PAI-L:Ag B

WXHT 28 FITA0ERD BEMEILEFAR,, Fig 12 IRT L2, & F

/]l

7 Ald PAI'L:Ag BT 24 BRRICBWVWTHEIREL Tz, L2 L7eds5,

(—¢
'

PA:Ag BUHIIZ DWW TIE 24 BFRIIZBWC L A B L TLIZEZD S N o 72,

Is)
N
'S

I
N
'

t-PA PAI-1

e
(o

-y
(<]
T
*
*
*
1
-t
(2]

Re
o
(o)

I
o
(o)

leased (ng/1 06
I-1:Ag Released (ug/108 cells)

A

t-PA:Ag

o
|
i<

oy L 1 1 1 I Al 0
0 1 2 0 1 2

Cadmium Concentration (uM)

Fig. [-1. Effect of cadmium on the release of t-PA:Ag and PAI-1:Ag from cultured vascular
endothelial cells. Confluent cultures of endothelial cells were incubated at 37°C for 24 h in
the presence or absence of cadmium chlonide (0.5, 1 or 2 uM). Values are means + S.E. of
six samples. Significantly different from the corresponding control, * P < 0.05; *** P < 0.001.
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t-PA PAK-1 b 1 HNE

-

(23

o
T

o -
E ]
o p-)
? Cadmium E
3 3
® 80 | 1250 &
g 9
o Control 3-_-’
o o
o]
3 -
: :
R 0 B L L = — 0

0 12 24 0 12 24
Incubation period (h)

Fig. I-2. Effect of cadmium on the release of t-PA:Ag and PAI-1:Ag from cultured vascular
endothelial cells. Confluent cultures of endothelial cells were incubated at 37°C for 3, 6 or 24
h in the presence or absence of cadmium chloride (1 puM). Values are means + S.E. of six
samples. O, control; ®, cadmium treatment. Significantly different from the corresponding

control, ¥** P < 0.01.

Cadmium ©O0 051 2 uM

-Actin GG

N L
<

(@18

U

3

Y

PAI-1

t-PA

Fig. I-3. PAI-1 and t-PA gene expression in vascular endothelial cells after exposure to
cadmium. Confluent cultures of endothelial cells were incubated 37°C for 24 h in the
presence or absence of cadmium chloride (0.5, 1 or 2 pM). Thirty nanograms of poly (A7)
RNAs from confluent cultures of endothelial cells were amplified by RT-PCR. The PCR
amplification was performed for 35 cycles (PAI-1) or 25 cycles (t-PA).

14

BRI AH PAILAg OBMZTIZET 5 EARBDODOLNIDT, KIZ, # F
IV LICEE LomMENEMIED PALL BIAFOREB%E RT-PCR T#H7/, Fig I-3
IR L9112, PAIFL mRNA LANVIEA FI 7 ADBBEKENIIHIML T, 2
uM A1 R I AE TII AR E RTH 12 BFOWmMAPBED LN, Tk L, ¢
PA mRNA L N)Widh FI DAL BB R T ol #oT, 7 FI 74N
MENBEHMALD PAIL BEEZEEL X)L TERMICHINS 2R, ZOHE %12
HELZZEDPHONIIR o0 BRI TAIZEE PALL B BRI AR HEASTEAT
PORBEICRITTRZB L FI v ARBNENEMRBO Y 7123y Fx 71
DADT ATV HFAERT T 74—l L o TR LT, Fig. [14 IZRT L3512, a3~
TA4YaYFATL AT tPA B uPA DIFERIEDHONR, # FI T ADR
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Fig. I-4. Fibrin zymography of the conditioned medium of cultured vascular endothelial
cells. Confluent cultures of endothelial cells were incubated 37°C for 24 h in the presence or
absence of cadmium chloride (0.5, 1 or 2 uM).
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Z o VB X UHESICHERE L - MENEMES O O PALL:Ag BUEEZRESL, & F3
T ADVER E L L7z Table F1 W RT X HIZ, # FITABLT =y 7 vil PAL-
1:Ag BUB IS T 2IRMEERAERD S N7z25, 7 FI 7 A8 T XDy EEs a2
HDoNTz, L LAaAS, 88, BLOHEEIEZ0 L) RIGEFRIRED Oz
olz. fEoT, HFIvARMENEMILIZE T PAIL:Ag DR 2 EREY 1238
METHELBOVEDOTHY, BEERBII—BYLEHTIE W LEATRENT,

Table I-1
Effect of heavy metals on the release of PAI-1:Ag from cultured vascular endothelial cells

PAI-1:Ag Released

(ng/10° cells)
Control 1.291 + 0.025
Cadmium 1.735 + 0.002**
Lead 1.146 + 0.074
Copper 1.487 + 0.070
Nickel 1.650 +0.111*
Zinc 1.324 + 0.039

Confluent cultures of endothelial cells were incubated at 37°C for 24 h in the presence or
absence of cadmium chloride, lead chloride, copper chloride, nickel chloride, and zinc sulfate
at 1 pM each. Values are means + S.E. of four samples. Significantly different from the

control, *P < 0.05; **P < 0.01.
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Table I-2. I, MENKRMBANDO S FI v 20E#ERT, ALY FI >
ADFRRIL, B F I AONBEREEIKIFHIZRAIL TV 7o,

AFIVAILAMENEMI2 S D PAI1:Ag HUEREIER2S, # FI ™A
IS L AHF RN LM EUNDIEE, 5 VIZEASHROIES RA7ITEIZ L 50
UL ZEZ ONEDT, 7 FI v AICKBE L MENEMIL SO LDH O%lE &
Uil A BB~ DH| T A > ¥ DHL) Ak Z 2 N2 I R 2 e E 1
SUERNZEREEHROIEEL LTHN/, Table [13 IRT LIS, 7 FIwA
SeAifa O &BET A & EnB LDH DBBIZHPHIT A > v DBU) ABIZ b B2 5
BLRIZST, BEREOIZOBUDSEL 57-DT, # FI7AD PAIL:Ag BUHIRE
fERPHREECL 20T, FHEENLZ2EAAROMNMIZL2b0TS 202
EAIRENT,

Fig. 5 12, A FIVAICBE L/ -MENKMBICBITAAY0FF 24 0E
WMLmdo X9 0FA XA VEEEBOFEULERT A LA ONT VS K5 T

EHHTH A (Probst et al, 1977) %, MENEMILIZBVTL A ¥ OF 4321 i

Table [-2
Accumulation of cadmium in cultured vascular endothelial cells

Cadmium Accumulation

(pmol/ug DNA)
Control N.D.
0.5 uM Cadmium 1489+52
1 uM Cadmium 167.3+4.0
2 uM Cadmium 178.5+8.2

Confluent cultures of endothelial cells were incubated at 37°C for 24 h in the presence or
absence of cadmium chloride (0.5, 1, 2 or 5 uM). Values are means + S.E. of five samples.
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Table I-3
The leakage of lactate dehydrogenase (LDH) and the incorporation of [PH]leucine into the

acid-insoluble fraction in cultured vascular endothelial cells treated with or without cadmium

LDH leakage [’H]Leucine incorporation
(IU/L) (dpm/pg DNA)

Control 2.546 + 0.096 2344 + 77

0.5 uM Cadmium 2.206 £ 0.138 2477 + 56

1 uM Cadmium 2.058 +0.173 2635+ 17

2 uM Cadmium 2.473 20M7 2583 + 106

Confluent cultures of endothelial cells were incubated at 37°C for 24 h in the presence or
absence of cadmium chloride (0.5, 1 or 2 uM) and labeled with or without [*H]leucine during
the last 3 h of the incubation. Values are means + S.E. of five samples.

Metallothionein (ng/ug DNA)

Q=S et wle je Ny |
01 2 3 4 5

Cadmium Concentration (uM)

Fig. I-5. Accumulation of metallothionein in cultured vascular endothelial cells. Confluent
cultures of endothelial cells were incubated at 37°C for 24 h in the presence or absence of
cadmium chloride (0.5, 1 or 2 uM). Values are means + S.E. of five samples.
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(Gajdusek and Carbon, 1989; Rifkin and Moscatelli, 1989), # NI 7 A® PAI'l:Ag
BHARESERA A F I 7 22X o THEE SN MENEMAEA S & L7 bFGF (2
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HOESE - RIW~DORBIEIAHTH o 72,

T7o, REERMBE B (TGFR) 1T MEMNE ML 5 D PAI-L B % 3 IRH 12
RHET B EPHMONTVEH A M H A ThHh, MENEAMIE TCFB DELRE
bAH L Tv5b (Keski-Oja, 1988; Schleef et al., 1988) o # NI 7 AD{EMAS TGF %*
L ZREYIC PALL U A RE S BT iEH L ZE 2 b b,

&6, TN Y- 113, MEARMRIZBWTHEND LY v A KEH
DEBEN L TEDOESE - RIS N AT EMON TV A2 MEIGERTF F
Thbo # FIVAIHBAIIZBNTAHALIYATFOrE LTHEBSLZ &5
5TV 5 (Habermannl983DT, # KI VAL ALY v AMKEH OB RIB L,
IV FE) = 1OEE - BUE IS 78R, ZTKMIZ PAILL BH2YMEE S K
7-REL Bz oS, LALLEAS, TP VIZXABMBEHOES - BB
NDRELAHTH 72,

ZIT, ARFIVAIEAMENEMIEACD PAI-LAg BB ESER 2SI
N MBEAELE T S bFGF, TGFp BLIU Y FE ) V2N LR ZEHATH S
AREMEIC DWW THRET L 77
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Fig. 1-7. Effect of endothelin-1 on the release of t-PA:Ag and PAI-1:Ag from cultured
vascular endothelial cells. Confluent cultures of endothelial cells were incubated at 37°C for
24 h in the presence or absence of bFGF (1, 10 or 100 nM). Values are means + S.E. of six
samples. Significantly different from the corresponding control, * P < 0.05; ***P<(0.01.

Fig. 1-6. Effect of bFGF on the release of t-PA:Ag and PAI-1:Ag from cultured vascul_ar
endothelial cells. Confluent cultures of endothelial cells were incubated at 37°C for 24 h in
the presence or absence of bFGF (1, 10 or 100 ng/ml). Values are means + S.E. of six
samples. Significantly different from the corresponding control, * P < 0.05; **P < 0.01.
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RIiZ, B KI7 LD PALIL BHVRHESERAS TGFB 2 L= Z RN {EH T 5
e L, 1 TGFB MADHFAETICBITA N FIVADIEHERARSLZ LIZL-T
Bzt U720 Table I14 IZRTEH12, # FI T AIZXD PAIL:Ag BUBIRAE/ERIZ,
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Table I-4
Effect of anti-TGFf antibody on cadmium-induced stimulation of PAI-1:Ag release from

vascularendothelial cells.

PAI-1:Ag Released
(ng/10° cells)

Control 0.491£0.018 7,
Cadmium 0.622 +0.028 -
Anti-TGFp antibody Q7290031 - 1. o
Cadmium + Anti-TGFp antibody 1.069 + 0.036 -
Anti-IgG antibody 0.841 £0.023 7] s«
Cadmium + Anti-IgG antibody 1.106 +£ 0.065 -

Confluent cultures of endothelial cells were incubated at 37°C for 24 h in the presence or
absence of cadmium chloride at 2 pM each. Values are means + S.E. of four samples.

Significantly different from the corresponding control, **P < 0.01; ***P < 0.001.
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Fig. 1I-1. Effect of lead on the release of t-PA:Ag and PAI-1:Ag from cultured vascular
endothelial cells. Confluent cultures of endothelial cells were incubated at 37°C for 24 h in
the presence or absence of lead chloride (2, S or 10 uM). Values are means + S.E. of six
samples. Significantly different from the corresponding control, **P < 0.01; ***P < 0.001.

27




Lead
(HM)

« 1-PA

edium of cultured vascular endothelial

' ibrin Zy ) of ditioned m
Fig. 1I-2. Fibrin zymography of the condl i s

cells. Confluent cultures of endothelial cells were incubated at 37°

or absence of lead chloride (1, 2 or 5 uM).

w28 GOV RY

SahsMmENB A 5D tPA BN ZIHIT 22 EHHO IR 572D T, 8D
VERORREMERRET L7Zo Table L WIART X, 88, NIV A, 8, =vr
BIXUHSHIBRE L - MEBENEM2 0D tPAAg BUIHEZRARLEZ A, BICAE
I OMENAZBD SNy =9 7 ILIC tPA:Ag BUEZIET &85 MAA520 5 h
eHEETIEZL, TOMOELREIZIEt-PAAg BULIIFIERIZERD & Nz d o 72,
Tabb, MTMBENEMRIZE VT tPAAg ORI ZEIRNICIRET 28580 E

EBRTHALZ EDRENT,

Table I1-1

Effect of heavy metals on the release of t-PA:Ag from cultured vascular endothelial cells

t-PA:Ag Released
(ng/10° cells)

Control 144.4 + 4.5
Lead 128.4 + 4.0*
Cadmium 149.8 + 8.7
Copper 1347+ 0.5
Nickel 126.5+ 73
Zinc 1343 + 52

Confluent cultures of endothelial cells were incubated at 37°C for 24 h in the presence or
absence of lead chloride, cadmium chloride, copper chloride, nicke chloride, and zinc sulfate
at 1 uM each. Values are means + S.E. of four samples. Significantly different from the

control, *P < 0.05.
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&; 6 L Fig. 1I-4. Effect of lead on the endothelin-1-induced increase in the release of t-PA:Ag from
- cultured vascular endothelial cells. Confluent cultures of endothelial cells were incubated at
2 37°C for 24 h in the presence or absence of lead (1 uM) combined with or without endothelin-1
o (10 or 100 nM). Values are means + S.E. of four samples. Significantly different from the
- n corresponding control, *P < 0.05. ET-1, endothelin-1.
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Fig. II-3. Effect of lead on the thrombin-induced increase in the release of t-PA:Ag from
cultured vascular endothelial cells. Confluent cultures of endothelial cells were incubated at
37°C for 24 h in the presence or absence of lead (1 pM) combined with or without thrombin
(0.5 or 1.0 NIH units/ml). Values are means + S.E. of four samples. Significantly different
from the corresponding control, * P < 0.05. THR, thrombin.
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Table 11-3
The leakage of lacteate dehydrogenase (LDH) and the incorporation of [**C]leucine into the

acid-insoluble fraction in cultured vascular endothelial cells treated with or without lead

LDH leakage ["*C]Leucine incorporation
(IU/L) (dpm/pg DNA)

Control 8.838 £ 0.165 1886 + 94

1 uM Lead 6.484 + 0.306 1818+ 155

2 uM Lead 5.892 +0.733 19765138

5 uM Lead 9.375+0.124 1864 + 107

Confluent cultures of endothelial cells were incubated at 37°C for 24 h in the presence or
absence of lead chloridet (1, 2 or 5 uM) and labeled with or without [**C]leucine during the

last 3 h of the incubation. Values are means + S.E. of five samples.
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ﬁﬁiUﬁﬁ?iéntﬁ@%ﬁ@ﬁT&ﬁufm%ﬁ%@%ﬁtﬁﬁt%%Lﬁ
b ENREE NS,

MENBEHRD t-PA DEL - i h O 2 E 2 (Levin et al,, 1988) BX e 2
% I~ (Hanss and Collen, 1987) IZHIE SN A%, =¥ Ft) ¥ (Kaji et al,
1992b), TGFP (Saksela, 1987), IL-1PB (Schleef, 1988) 3 X U¥ TNFa (Schleef, 1988)
Lo THHISNAE ZEBHONT VS, T42bb, MEANLMBIZBEZENIC -PA
REA T AT, MEOEENS D VKKK EIE U T AR
FIZISE LT tPA DES - 2B L, IERGOBERERICFSTL2b0L
énfwéo$$mgwf,bmygyﬁivlykhuy—lu;étPAm&@
%%%%ﬁ%ﬂ%t%%?%:tﬁiénto:@%%#%,ﬁﬁé%%&tPAm
m%WﬂT5EHT&<,Eﬂ%ﬂ%ulét%A&&@ﬁﬁ%%%tﬂLfdﬂ%
%Kﬁmt,Mﬂ%%%tﬁtfuﬁﬂ&wﬂ%%%t,ﬁ@%@ﬁﬁ&%%%%
T2 EARBEENT,
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MENE M ¢ PA DEA - L E M ET 2 HlBARRERE ICOVWTE, 7
074 ¥+ —+¥CODIEHI (Grulich-Henn and Miiller-Berghaus, 1990) 2 X % R
LA cyclic AMP D38 (Francis and Neely, 1989) 3 X FHilaA# V> 7 A D
AN (Kaji et al., 1992b) IZ X AHHEIAH SN T WD, HE5T, $ICL A tPA BUEDORE
Pid ) 7e74 3 F—¥COME, (i) MAEAN cyclic AMP EDO3AN, (ii) MAEA
AN AOIMOAREM DS E R O b, SAFEME MM IZBIT 5(14Ca 1 ¥
YDOHL) A B X U LDH DR ~D & & <7208 A1E 7% <, S/ Aol
BEBIVIEFRNEOSROEIIZXL A2 /JHeHIIPEBRTE 5, SaidfilaN s L
T AEWINE &5 72T TR (Goldstein, 1977) MRANTANV Y Y AT Fus7E LT
e L13% (Goldstein and Ar. 1983) o L2>L %240, =¥ Mt vidMdilaNs v
7 AEEEINS 4 (Takuwa, 1990; Yokoyama, 1991) Z D& R t-PA D EE - Bt %
HHF % (Kaji et al, 1992b) IZb 2220 6F, TV FE) Y= 1fFETTLEHIZE
A tPA BUHOMBIRD b7-Z 20, SOERAMMRNA VY Y AR O
BEML TR EIRERIZOV, FHRZERIIBVT, SHE77=L— 75—
LIHEHALA 7+ V23 VOFETIZBWTEH tPA:Ag BUHZHPHI L7225, &2k
VI A7 7 —EREA IBMX B X U'8-Bromo cyclic AMP D FFAE T TidsaDAE I
KL, $A0RARTVIATI—F¥EBET A Z LI X o THIKBA cyclic AMP % 38h0
S, tPA OEL - BUNEZIHI L - TREEA TR ST 5, L Laass, #l
L2 MENKMRD t-PA ELE - BUHOHFIEF IZ oW TOFMIIAHTSH 5,

D ro&ER»G, SarsmENEMRO tPA B Z IR EDGROEIL B
FUHIREBORR LM Z & 2 MHIT 2 Z LARENT, BIBIZBWIREN
725D A FI Y AEMENKAREA, O OPALLKIE 2 #IRMIIEHET 5 Z L2k -
THAHOMBER LR T I ELDIIH L, REIZBWTHIT tPA BUE 2 &R
HFTHZ LW Lo THMHOMBIERLETIELZ EARKEINT, T4bb, M
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ENEMBOBRBRBIZB T, 7 FI YAk PAIL OEE - BUBICHEW*RRT
HDIIxEL, i3 tPA OEEREITS L THEBERERT LI EVHOLI LR o7,

INODORRIE, K I AL SAMENRMRBOREREIIN L TR 1EHK
A THIRBEFEU LR TSI EERTH A L 2R T, I X AMENK
MAER O RBEH KT I, MENO MK REREMICHE ), BRELE &t

MERBEDORIEL KR IZFSGTH LD LRSI N,
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FIE mMEFHEHABRB I UBEFABoORBERAGICHTA2A FIvAB
U0 HEHRED

mEx, WKL —BICE ) DENRMR, PO mEPFBEHARE X D
MRAESF M 2 OB S T b . MENK ML MK & BEEET 2M—0Mia Th
D MBEERE - MREROFE Ll U CMENEE 2 CZ L2 RIEELRKZEE LT
WAHDIIN L, mEFEHMRS L CREFMROF 2Bz e EhED »—
X ZADHE B L UCMEHBBEOMIFTHL LS5,

L Lo, OE-UNBEMBREISEEICHEEEL X 123568 X OIE 758
L% E, NEFRHMARE L OREFMRIMREETL2ILIC2D, ok
SRE - REROAMICBETALEZONS, ThbL, MEFBRHARE L
AR EET A TV~ s VIR T O T A S B UE, mMlPICHELET A RO
JEVA VR ES—DUEDTHEANY) yaT sy —1lE bu vy EYORIEHE
RBER OB RAET A (McGuire and Tollefsen, 1987) . MEFiEfH#Mlas L O
MRAEF AR 1L, M/MRERSICH L CREEUEAT A 70RS 1 2) Y OEERE
b A3 5 (Coughlin et al, 1981; Ali and Barrett, 1980) .

LZAT, MEFHEHMRIEIRBEIGRED ERIZE b 2 wifEEE - R
LABRAEEHE 2 S 5 25, 20 X 9 2HEIE—KIZ e s FaEL, SfEIRE
e BIRBELIRE & OREARIEE NS , MENKMIRZZ T2, i T
fads L ORMFMIRD tPA BXU PAIl OEAREEA L (Herbert et al, 1994
Wojta et al., 1993; Hola et al., 1983) , AT MENEMIBRE OEERE X Ul
EWRERORBEROAHICE 5T 0D EEZ LN TWA, LaLids, WE
THEICB ) 2REEUPET Lol 274 7)) YROBEVBATFERD, BE
MR EMORR A 2T 5 LRI V185, EB, BIREILKEE 2508k
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T PAI'l BEFORBIEEL TWAFINHESIN T4 (Schneiderman et al,
1992) ft->T, BRBACREORAE - ERBICFSFLBLILENA N FIVABIY
S5, PIRZ AR % B B3 A I TR MM B s & ONRRAESFMIe ORRE R ED IS LD X
5 Ve FBER TEN L RBRT A0 EHONIITHLEND S,

HET TORICBWT, & FI Al PAIL BUHORRKNZEEL AL T,
¥ 7-6013 tPA BUH OSBRI 208 2@ LT, & S IZMENERBOMREEN KT
XgBIEDPEHOPII R oT, AEOHMIE, MET TOMREEIL, WEFEH
W B L OSSO BB E AR HT AN FI 7 ABXUSBOFRZREIL,
KR TG OBBRABIIHTAH FI v A BLUHoEHRREALH O2IIT 5
ZEThD, 612, FOEWMRBER L AEMBIIE T AL OLEET LI LIS
YoTH FIvABXUOBoOBERE I 2HEREROMBRKEEEH O

TAHAZLTHA,
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Fig. III-1 {2, MEFHEHMAR2O D t-PA:Ag BX U PAI-L:Ag BUBICH T 5 4
FIYADIER%ERT, tPA:Ag B XU PAI-L:Ag UL, & NI A DBEIKSF
BIZEDICHFI I N T W, 22T, & F I A0EMEFEH AR BAEORE
EUE 74 7)) A4 ESTT T4 —TREFLAZEZ A, Fig 12 WIRT XIS, &
FIw BN EFEHAROREE FEPIZIE u-PA HHIIRE SN, tPA G
MWIZRH &SN o7z, 2O uPATEHIZS FI v AOBRBKENIZIET LTV,
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Fig. ITI-1. Effect of cadmium on the release of t-PA:Ag and PAI-1:A g from cultured vascular
smooth muscle cells. Confluent cultures of vascular smooth muscle cells were incubated
37°C for 24 h in the presence or absence of cadmium chloride (2, 5 or 10 pM). Values are

means + S.E. of six samples. Significantly different from the corresponding control, ¥*P <
0:01; =% -< (001,

Table III-1 24 KX 7 AICHEE L 72 & P fh#ifas: o 5 ~&8i L 7- LDH
DFEUSB X CHBBBABHES~D *H) o1 ¥ YO Y ALERT, 2 uM Lk
DHKFITAICE->T LDH OEFEDOWIMB LU PH] 01 ¥ > DY ABH DR HIEE
Do, LLA S, tPA:Ag B XU PAILAg BULOIMHIRO SN 05 B
S 1 M OB FI Y AIZE% LDH O&FEBMB XU PH) 0 1 ¥ OH) AAR DR,
LIRS LT, NEFEHARICB VT FI v AaMREHEORRLEAER
DOIMENZEDLTIZ tPA:Ag BX U PALL:Ag BUNZ IS LG5 2 &2 S L7,
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Fig. [1I-2. Fibrin zymography of the conditioned medium of cultured vascular smooth muscle
cells. Confluent cultures of vascular smooth muscle cells were incubated at 37°C for 24 h in
the presence or absence of cadmium chloride (0.1, 0.2,0.5, 1 or 2 pM).




Table III-1
The leakage of lactate dehydrogenase (LDH) and the incorporation of [*H]leucine into the
acid-insoluble fraction in cultured vascular smooth muscle cells treated with or without cadmium

LDH leakage PH]Leucine incorporation
(IU/L) (dpm/pug DNA)

Control 198+1.9 9510 + 424

0.5 uM Cadmium 16.5+0.2 8607 + 310

1 M Cadmium 229+08 10182 + 369

2 uM Cadmium 38.8 £ 2.7** 1353 + 107***

5 uM Cadmium 49.9 + | 9*** 542 &+ 18%**

Confluent cultures of vascular smooth muscle cells were incubated at 37°C for 24 h n the
presence or absence of cadmium chlonde (0.5, 1, 2 or 5 pM) and labeled with or without
[*H]leucine during the last 3 h of the incubation. Values are means + S.E. of five samples.
Significantly different from the corresponding control, **P < 0.01; ***P < 0.001.
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Fig. III-3 12, MEFMBORBEAOKHIIHTEH FI 7 20EHERT,
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720 /1 B3I AR HEFMBBOWAHOREBEN LT/ L A, Fig 4 IIR-T
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Fig. [11-3. Effectof cadmium on the release of t-PA:Ag and PAI-1:Ag from cultured fibroblasts.

Confluent cultures of fibroblasts were incubated at 37°C for 24 h in the presence or absence

of cadmium chloride (1, 2 or 5 pM). Values are means + S.E. of six samples. Significantly
different from the corresponding control, xxP < (.01; ***P < 0.001.
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71X AIRRMEF MBI OWT, Fithh~ D LDH D& L& OHife BB A
BHES~D PFH) O O A& EFR-E 2 A, Table -2 R T X912,
LDH DX HH~DRBEIL 5 ygM DH FI 7 A2 Lo THEEIZHEIML T /245, [*H)jO
13 VO ARIABELENMIBOO N o7 #oT, I FITAIZLSE
PA:Ag BUEDIREDS 2 uM TR KIZR 572D, 5 uM D% F I v ahHilaHEm 2 %
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Fig. I1I-4. Fibrin zymography of the conditioned medium of cultured fibroblasts. Confluent
cultures of fibroblasts were incubated at 37°C for 24 h in the presence or absence of cadmium
chloride (0.1,0.2,0.5, 1 or 2 uM).
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Table III-2
The leakage of lactate dehydrogenase (LDH) and the incorporation of [*H]leucine into the
acid-insoluble fraction in cultured fibroblasts treated with or without cadmium

LDH leakage ’H]Leucine incorporation
(IU/L) (dpm/pug DNA)

Control 1.24 £ 0.02 5491 + 373

0.5 pM Cadmium 1.20 £ 0.06 6711 £ 422

1 uM Cadmium 1.07 £ 0.06 SO =+ 150

2 uM Cadmium 1.34 + 0.07 6198 + 410

5 uM Cadmium 1.89 + 0.03*** 5205 + 242

Confluent cultures of fibroblasts were incubated at 37°C for 24 h in the presence or absence
of lead chloride (0.5, 1, 2 or 5 uM) and labeled with or without [*H]leucine during the last 3 h
of the incubation. Values are means + S.E. of five samples. Significantly different from the
corresponding control, ***P < 0.001.
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Fig. [II-6. Fibrin zymography of the conditioned medium of cultured vascular smooth muscle

cells. Confluent cultures of vascular smooth muscle cells were incubated at 37°C for 24 h in
the presence or absence of lead chloride (0.5, 1, 2, 5 or 10 uM).

Lead Concentration (uM)

Fig. 11I-5. Effect of lead on the release of t-PA:Ag and PAI-1:Ag from cultured vascular
smooth muscle cells. Confluent cultures of vascular smooth muscle cells were incubated at
37°C for 24 h in the presence or absence of lead chloride (0.5, 1, 2, 5 or 10 uM). Values are

means + S.E. of six samples. Significantly different from the corresponding control, *P <
OS: 5=P « QI
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Table 111-3 FafE REFHBOKBBEABMICH T A240EH

The leakage of lactate dehydrogenase (LDH) and the incorporation of ['“C]leucine into the
acid-insoluble fraction in cultured vascular smooth muscle cells treated with or without lead

Fig. [II-7 12, MHEFHR25D tPA:Ag B LU PAI-L:Ag ODBHICHT 545D

LDH leakage [**C]Leucine incorporation

) AP gINA) VR A T . IR BT, S13 P AAgHUH & IBBEIRAER (B L T uaze,
Control 9.53 +£0.63 3171 £ 117 LA*L7%&A55, PALIl:Ag BUHEIZHEIZEOBBEITKFMIZNINL Tz, 2Dk X,
0.5 pM Lead 8.10 £ 0.59 3170 + 92 N ] ‘ N
1 pM Lead .84 + 0.22 3319+ 39 Fig. lII-8 IZ/RT X 912, SHALERRMEF MM DA DO RBIETEIXIET LT,
gt st AL ZOL XDEMHDA~D LDH D% B L CHIMBRE AT ES~D [UC) TAf S
5 uM Lead 6.54 + 0.83** 3596 + 49
10 pM Lead 6.42 + 0.49%* 3333+ 66 YO ABREFRI-E A, Table llI4 12773 X912, LDH O~ & IZ

10 uM FTOH FIV AWK AAELELIZBOONT, [MCl UA > Y DHLD A

Confluent cultures of vascular smooth muscle cells were incubated at 37°C for 24 h in the
presence or absence of lead chloride (0.5, 1, 2, S or 10 uM) and labeled with or without
['“C]leucine during the last 3 h of the incubation. Values are means + S.E. of five samples.
Significantly different from the corresponding control, **P < 0.01.
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Fig. III-7. Effect of lead on the release of t-PA:Ag and PAI-1:Ag from cultured fibroblasts.
Confluent cultures of fibroblasts were incubated at 37°C for 24 h in the presence or absence
of lead chloride (0.5, 1,2, Sor 10 puM). Values are means + S.E. of six samples. Significantly
different from the corresponding control, *P < 0.05; ***P < 0.00 1.
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Fig. III-8. Fibrin zymography of the conditioned medium of cultured fibroblasts. Confluent
cultures of fibroblasts were incubated at 37°C for 24 h in the presence or absence of lead
chloride (0.5, 1, 2, 5 or 10 uM).

Table I1I-4
The leakage of lactate dehydrogenase (LDH) and the incorporation of ["*C]leucine into the

acid-1nsoluble fraction 1n cultured fibroblasts treated with or without lead

LDH leakage ["*C]Leucine incorporation
(IU/L) (dpm/pg DNA)

Control 1.11 +0.11 6518 + 233

0.5 uM Lead 0.84 + 0.09 6780 + 349

1 uM Lead 1.24 + 0.02 7215 + 364*

2 uM Lead 1.10 + 0.02 7449 + 175%

S uM Lead 0.95+0.13 7475 + 129*

10 uM Lead 1.32+0.11 3333 + 241*

Confluent cultures of fibroblasts were incubated at 37°C for 24 h in the presence or absence
of lead chloride (0.5, 1, 2, 5 or 10 uM) and labeled with or without ['*C]leucine during the
last 3 h of the incubation. Values are means + S.E. of five samples. Significantly different
from the corresponding control, *P < 0.05.
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HS5H EE

MEWB T AR T 2 ME FHEmMlas X OREFMIBS ¢PA BLU PALL
BEEAEREE AT L, WEHIRR OB ERD 2 W IZmERBROREROBAR L AL
WHEEND, REIZBWT, A FIYABLUHRIE b ICMEFBHEBRYSD
t-PA B LU PAI'l B EIHIT 2 2 L AVR S N7z, PALL I, BAHICHIH SN D &
KEDHEER & 72 o C +PA & ORMEHRRESERDFBAEE kv, —EOiEHR 2
IASRERDOBENIE ST 2 (Levin, 1986) DT, # FI Y ABLUSMICIEE L 7-m
BFRHMIICE VTR, tPA BIBORDITRIEEIZH BT 2 L D LB
s, MEFRHAROEELFICBWTIE tPA EHIRIB SN o725, 4 K
SVABLUHIZE S uPA EHOEKTHFED LN, tPA S TRL LTS
ED tPATEHOETL, 2L L TREBFEHIIETLTVw2 LiERSNhE, 20
£ 22 & FEHMIICHKRST 2MBEEUOH FI v ABLUHBICLAETIZ, B
ARAEIIRZIC 1) 5 BEIREN (MBOFH) ICFS5 LB DEEZ LN,

ME-FEFHMIO PALL BUb 12 mENEAS X ORRHEF MR b~ Coa%
KXol TOFRRIE, MEFHEHARICEVTIEmERE - QBRSO NS~
A%S, MABRMBOMINIIHE ZLE2RELTWEDO0E Lk, T4bh, mE
PRRIZBWTIE, MEFAHARISKED PAI1 FELE - T AZILICL 5T,
MERAE L B HMORSIE & MBREICE ST 27077 —Eh 5 OMROIRESS
BAKNATOR T V2 RUASEZ O b, WAIZBITA PAIL 1d tPA BXU o
PA ZAEMILT 57207 TR, ToF o EUEHEAT S L3 5HE Ehrlich
et al, 1991) ¥HV, I FITABIUMIZL - THIE&RI &b PAIL BIDOR
DL, tPA BUROMENISRE T 5 REER OB T & & O ICmENE THARICBIT2
REMRHEMZ B, MERBOBRIG &k MBOEREBEEL, BE7uF 7—
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EoOMEPRDORELGHD S Z LRI N,

—, MHEFMABICBNTIE, A FI YA ePA BUEZ SEIRMICRIBL, &3
ELTC, WA ePATEMDTER Lz, T L, $51d cPA BN Z BEE I2HHIL,
PAI-l  HUEZMICEEE IARET 2R, MAHORBENLET €L, T2bb,
MBAROADOBUHEIRIE L L &, BMMEFMARIEII FITALHIITL TE 72K
RSN EERTZEVBHO N, ol ZOX I BRI FITALHOEFEHER
B0V, MERNEMARICBNTLRZDOOoNT b DTHY, Rl—DELEHH
BRI K Lo B TEU 2 RBAT 27503 T% K, A—oMafErRiesEE£EIC
AL TERLAIEATIRET A EVHONE R,

# K3y AZMEFEHARICB VT LDH O&FE OIS PHjg 1 ¥ > OHLY)
AREPELRBRADIE-T L1, P FITAICES tPA BXU PALL BUEHHID
—iBHzoEBOMPHEIC RN T 2 EHEMAEDETIZESE ZE2mMBL T4,
KB, mEFBRHARIE A FI A 2RBNICEZCERTA2 I b0bd 250
FA XA Y OFERERIME L (Kaji et al, 1996) , ZDFEERD FI v a0HMbastIcmt
L CBZ A B (Kaji et al., 1995b) o LA L%AH, 20 L9 ZHfastto xR
(LDH D& DI A2 O 2 WRRED 2 F I v A b MEFEHMR,?S O
t-PA BXU PAIL UEEZHBI L Cw/i-Z &id, COEERIZL ARMBEEOBEOH
HIAHEMICHBREEICERL 2w L2 RBL WA, —h, $HICK5MEFERH
M S D t-PA BLYU PAILL BUHOMES L ORMEFMARICS T A FIvas
S USOfERIE, PHOA > v OHDAAZB LU LDH O@&BEICIEKFHN TH -7,
fEoT, A IV ABIUHPMEFEHMRE L OMMEFMARICBNT tPA BX
O PAI'l DEH - UL AT 2 HRBANIHERIZERBICER L -2 LRI NS
»s, E—0EEESMRRICKE LR THER L REHT 57200 T2, F—oHM

fafR SR 2 BERICH L CRAZBATRE TSI L, 610 tPA BEB LY
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PAI'l BHZLFLOKBZEL TRV ERS, () 7 FI D ABLUOBOERAD
Ev, () MEFEHMRE X OREFMIIC B 2 RSO, BXU (i) tPA
BIU PALL BEACBU2EHAADR, ODFEENSTFRIN, Z0OBRHIZ4SH%OER
BHTH A,

LD, B FITABIU0RPMENEMEI T T2 L MEFEHERE -
OSRMESF AR D ARE BEN M L COBUARBET 5 LR &N, L L7A55,
TOHFEMREBRHNIEMREIZL > TR 2D, ME$ TIOR I MENEHEEO
tPA BLU PAI'L DRI T 25 FI v AB X USBOERSMENKAERO - h
COEERIIHTH2HADIEE THAHZ L HEINT, BAEHORUN %51 &
Lot &, M—0ESBASMENKMA, mEFEHAKE L O a8 120 L
THIRRRE I L - A THEU 2 RBBS 27203 T42 <, F—oMbafEsy FIv 2
BILUSHIIH L TR 2o TIRE LBAZ &, 512 tPA BB LU PALL
BHDOH FIT7ABLUHICHTAIREN LT LS HZF L TWARW I &S (2
Rolze THODFERIE, MEMBIZBVTH NI 74 BLUSPKRAETTO S
PEMICHEA T LEREL, ChODELRBIZE T ERI SN2 MERE
(Revis et al,, 1981) B X P HMMD MEHE (Arvidson, 1983) IZFBHM O RE LS

ENBWHEMATR ST,
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MEREEFETHLENDL I F IV ABLUHOME L NV TOHERREE
HO2IIT A HMT, MEWRELHEMRT L TEEZ MENLMAEE, 0% FEfh
faB L OB MEFHIR OMBRAEIIHT A0 FI v ABLUOSHoHHEBE ik
BERTHOTRETL, LTOREREG,

1. mMEANEMROBERADICHT A2 FI v a0 HEHER

MENEMAIZBNT, 7 FIYadlilREHoRRB L UTREEGRL XVvo
EeRI S VENT tPA OEA - BUNICITRB L RIZEST PAIL DEL - |
A EIRAARE L, AHORMBEULERTIH A ERENL, ZDXH %
PAI'l DS - BUHREERIIZ, = v 7 VIO LN ZDOREITH FI VA
IZHARTEL, MOEERIZIIBO O o7, #oT, # FIT AL PAIL O
BEAE - BUR ZEIROICIRET A RFAOEER & LT, WM 2SHETT 5 M iEtt
DT %98 Ul OB EIREN 2550, BRI L & T MERE ORAE & HER 1
F54HrdbDELEZ LN,

2. MEWNKEMROKREF/E NS 2850 HHRER

il L, $AlE PAILL DEL - BUEICEE L RIZTETIC +PA BUHZ EIRW
WP L, A BMETEM LR T 242 2 AR EN, MENKMRICHT 22
DL RHOVERIIMOEEEICIZIZED T, $30% t-PA OEA - BUt & &R
T 2HADEER TH A Z LR 2 7z, WEHIRICHN 3 5 $ho MifasE M
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