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Background : Endothelin(ET) is a very potent vasoconstrictive peptide produced by endothelial cells of pulmo-
nary artery. The endothelin level was increased in plasma of primary pulmonary hypertension and acute pul-
monary thromboembolism and it was suggested that the endothelin might do a critical role in the cardiopulmo-
nary dysfunction in these two conditions. But the exact mechanism of increase of ET has not been known. In
these two conditions, platelet activation and thrombosis are the main pathophysiologic findings. So there is a
possibility that the platelet might stimulate endothelin secretion from endothelial cells. Therefore, we performed
this study to evaluate the role of platelet and its mediators on endothelin production in bovine pulmonary artery
endothelial(BPAE) cells.

Method : Bovine pulmonary artery endothelial cells, ATCC certified cell line 209, were cultured and treated
with human platelets(10°~10%/ml), thrombin (0.1~10u/ml), TGF-31(1~1000pM), serotonin{1~100uM),
and endotoxin(1lug/ml) in a final volume of 500ul for 18 hours. Levels of ir(immunoreactive)-ET in each con-
ditioned medium were measured by a radiocimmunoassay specific for ET.

Result : The increase of ir-ET levels was platelet number and time dependent over 18 hours. When washed
human platelets were added(10%/ml), the ir-ET levels were significantly higher than that of control(p <
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0.05) at 8 and 18 hours after culture.

Subthreshold concentration of platelets(107/ml) coincubated with endotoxin(1lug/ml) or subthreshold dose of
thrombin(0.1u/ml) stimulated ir-ET secretion from BPAE cells significantly(p<0.05) compared with control.

Thrombin(lug/ml, 10ug/ml) and TGF-£1(100pM, 1000pM) significantly increased ir-ET secretion from
BPAE cells(p<0.05) compared with control, but serotoin(1~100uM) and endotoxin(lug/ml) did not stimu-

late the ir-ET secretion.

Conclusions : Platelets stimulate endothelin secretion from bovine pulmonary artery endothelial cells. The
mechanism of increase of endothelin secretion seems to be a stimulation by platelet itself or by mediators, such
as TGF-£1, secreted from activated platelets. And, in this study, the priming effect of platelets on endothelin

secretion from BPAE cells could be another possibility.
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Endothelin(¢]3l ETZ <F3)& 19883 Yana-
gisawa Tl 93 =A] Y WA x| wgFYo
A F2EHomY 7R g7 E@rF peptide
Z 7V e Aoz 48A Jdu?. ETS Algt
HelMe AEHNANE, 7I=AoAE, 4 28 o
FAE 5 o MEAGM ghEoxn] T3 ETY 4
A7b HE8H ZAE, ARoME, 7= € 7z
oA dA=e} ETo] welA o] ], ¢ ¥elst
7 717 FAgateleta 5= U,

B4 AR AZAN ] Aar)153el 7Heze
A o3 date] Eeld Haolo] Bl o3 o]
aF oz fiEE ARAYY e & 5 glon
dEHQ] o Es st Ao zNH fe

= A2Ed To] rtY. §4 deuHZE 8t
Y ETeo} Z7I8tH ol 2 dAddsibzs
FE felgn® ETe] Z2e€d 33 g 7#x¢5%

£ 71 Hof v]3o] §4 HFHAAZe AHr)F
Zellell ETo] 83 488 & 7Fs4& 534 3
o} 38 b AEHuELNAE galke] €4 ET
FEt Z7bEe) 1 dHizAe] ET m-RNARE
o] Z7k=e] 9lo ¥R ETH =9 H8eAT Alo]

A Felg FAIATL Aol A ETo] UdxA
A3 uHgte] Hed] Fag AL & Aoz
FE5E I ot dad HEY 2R ETS F7t
= F2 AZINFAN AN 7]¥3k= Aoz F55
U, QA Eoj A ETe] AAHg A58k ks &
A3 geF v} gloh. Gk dHEAnEY Fxte] A
Ha|AZA o €43 (thrombosis)o] f<s}
A FFHHY, o] AENA FEAE FAE F¢-
AEEo] Fo3kl Frhgte] 44 o) daky
HEHude] yeljAeld Fad A8E ¥ Aoz
FZ5|3 9ot olite] ¥ A% BT ¥F ETeo| 30}
i 1 7|9 AT A Eol Wil da
o] BA37F 83 EE A glo] o|F Al
A HEBWIA EZA ETARY] Z7ls dawme)
AFol 9 TVede F5E 4 Aok 7 E€4w
gAY v TS TGF-417'” 4% 8¥
A EA3}EE thrombino]'V I aiA) Eel A 2]
ET A Z7M7I0E Bagd»'™ od 7M3&
S o ARELE Favy) 43l Bl
A fElE oplAEe) AR EgA ET 4t
< Z7HE Rojgke 7Sl ¥ ATE AlEA

*
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1. & HSYHTMIE | vl

American Type Culture Collection( ATCC) certi-
fied cell line 2095 80% 9 minimum essential
medium( o3} MEMeolg} 33t 56 C A 3027
dxaz2 BgA4s 20%<9 fetal calf serum(o]s}
FCSgl ¥) ¥ penicillin 100 unit/mle} strepto-
mycin 100ug/mle] Fguf=]oll A shFatict. ek
Z diAle 3ol HY mA Yo A ALed
HAEAN M EE passage 18~220]ct.

2. vl 4o xix

FalconAle} siekde] Adeidd AUz E
0.25% trypsin®} 0.02% EDTA£95-& AR8-3}e] v}
gl3t & MEMoz i A Hsle] de Ax AAE
o thA] 20% FCSE E#sH= MEM& 9] 4olA
AERHAE ZAEG AFAUIH T HEE
F GRoA HuRE AMESt dFYl s xS
& A4S trypan blue @& Aladste AEe] A
g ARk Asdusdze  Ri9e
LibroAte] 24 well Z2uoF ZdolEY 3 well®d
AEF 1L.0X10°47F HA BFatdrt. £5F < 3
~5Uzt wjorste] SRR Aoz HEYU N E
o 93¥AE I o WX gdEs Flskn
MEM 2ml=2 23]q] dA MFshr}. o7|d) MEM
I AE8HE Yol HF &%l 500ul7t HAR &
HEAYINEE 37C, 5% COAME A 18A)7F
gL wj gtk WGE HEHuaA e JEEe
27]19)8ke] trypan blueg4& Algisliol. wiky
conditioned medium-& AR &7 4 Co)
Al 600g=2 1087 948e] 4AdE Eelzagy
FHo go} 98} 70Tl REsIc ETHHEA
shAct,

Aggdo g At AP (105~10%/ml), thro-

mbin(0.1~10u/ml), TGF-41(1~1000pM), sero-
tonin(1~100uM) 2 YEA(lug/ml)E A3}
t}. 4% AMEFF thrombin, TGF-41, serotonin,
prostacyclin, W54 (Escherichia coli serotype
026 : B6) %2 Sigma Chemical Co.(St. Louis,
Mo, USA)AlZolgitt. Zizte} Ad2e 2ujse] 2
§ 2459 W7 Tl 139 A= PR
2 )& 3~43] ¥ st

3. zdel game| 22|

A7 A9l AP 23CoA 2087 150g=2
HAETsle] platelet rich plasmag& 9¢t}. plate-
let rich plasma& o2 AdE-lFol] &)1 pros-
tacyclin(¥F5= 0.8uM) & 3713 £ 800g= 10
B dalielste dojA pellet& 15ml calcium
free Tyrode’s buffer(NaCl 137, KCI 2.7 MgCl, 1.
0 NaH,PO, 0.35, NaHCO; 11.9, glucose 5.5( o)A}
mM, pH 7.35)¢} prostacyclin(0.8uM)og ¢
T ol2tg T 600g2 1087 ANEST Yol
A pellet-& 15ml calcium free Tyrode's buffere]
o] prostacyclin(0.8uM) & FHrlsle] 800g=
1022 94E8IA. 9714 dold pelletg 2ml
calcium free Tyrode’s buffero] o)1 CaCl,& 3
7kl A% =7t 1.8mMe] HA| 3t} adsrs
Coulter counter(Coulter Corp., Hialeah, Fla.)&
10%ells/ml7} SA &tsict.

4. Endothelin H2HEM

g AN o] ETEHE AU SEHH (Amer
-sham International Co. Buckinghamshire, En-
gland) & ©]&3}9ct. ET3:2L 98] methanold
water2 *]#3 Amprep 500mg C2 Column
(Amersham International Co.)& AR&3}ch. 0.
256mle] 2M HCIZ 1mle] A HL ArAds}ate] Col-
umne)] 7}3+ & 5ml watere} (.15 trifluoroacetic
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acid(TFA)E E3AHA AFsts, thA] 80% meth-
anol?} 0.1% TFA7} H7}2 2ml water& E3HA|H
BHo) g2d48 mdt). ol HAFRA £ 0.0ZM
borate buffer(pH 7.4)& 250ul7lsted AZAd3sHH
t}. F2E4L 'SI-ET-1¢& o|&dld XL
82~94% (n="7) Ut}

YA HG S L A2 2 100uld] ET-1
Eo| E7/8¥3 (rabbit antiserum specific for ET
-1)& 100uldar 4°CollA] 24412 BFAIZ] F ThA]
1T_ET-1& 100ul7}s}e] 4°C oA 24 A17F vieks}
drt. Amerlex-M 2z &A| (anti-rabbit IgG
serum coated onto magnetized polymer parti-
cles) & #Arlsle] EFF AolA 1083 ¥H-3AlF)
3 magnetic separator® PAHEHE Ealsidch
187 ZAnpe el BAFEX & AFsta Z&54d
o2 R ET-19) 358 Falgor], ET-19 5=
= AE 10789 thg % (femtomoles) 0.2 F A3}
Aot BE Alges MHEAARHE SR8, WA
WolAl4E 15.2 fmol/tubecl A 9.5% (n=10)°]%1
1=

6. A Xz

B AP BE 28+ H75 32042 378
ou EAAE= SPSS PCplusEA packageE ol
g3k 4 B3he vme HES ARYE AR
g, & Fzt9] vimE Mann-Whitney rank sum
test, A1 o]4Fe] Wl Kruskall-Wallis analysis
of variance( ANOVA) testE o]&3l¥ o Fo
&2 p<0.052 3%}

=

1. & HESYHaoldEoM ool ir-ET (immu-
noreactive endothelin)Ai4to]| oix|= o}

1) 843} 21717 4L ¥4

2 HASPME o 18417 F AHYe] ir-ET
& A F(n=4)14 109+21 fmol/10° cells,
Haw  105/ml(n=4)o4 91+12 fmol/10°
cells, 2% 107/mlt(n=4)94 126+19 fmol/
10° cells, 43 10¢/mlF(n=4)94 203x24
fmol/10° cells, & A% 10%/miztoA] o 2=+
o vlal fejslAl =UcH(p<0.05) (Fig. 1). 4= 9
S I A X glo] AHTH10%/ml) 18A1%F vjekst
AL (n=4) A3 W ir-ETE 444 fmol/ml& A
o] A5 gttt d2eAF (n=3) 7} 4% 10°
/mlZ(n=3)°lA ZHAY ir-ET-S vjdAItel 4]
#alo] Zlslom wigF 8AIX & 1847t ell= B4
gFol iz wixZel »is folstAl =3k (p<o.
05) (Table 1) (Fig. 2).

2) Thrombindi] 2]3] ¥4k Y23
& HAFMPIAE wlg 18A1E & FHAqY ir-ET
& PEuAFE(n=4)A 109+21 fmol/10° cells,

200

100

ir-ET (fmoli10° cells)

[\ E

A B c D E

Fig. 1. Effect of platelets on endothelin secretion
in bovine pulmonary artery endothelial
cells. The increase of ir-ET was depen-
dent on platelet number. Data are shown
as mean+SEM. A : Control, B : Platelet
10%/ml(without endothelial cells). C:
Platelet 10%/ml, D : Platelet 107/m], E :
Platelet 10%/ml. *p<0.05 compared with
control(A).
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Table 1. Platelet-induced stimulation of ir-ET
according to time coures.

Time(hours)  Control**  Platelet 10%/ml**
0 542 7+4
2 26+19 27+5
4 46 +17 61+9
8 74 +11 128 +18*
18 12915 225+ 27*

Data are shown as mean +SEM.
*p<0.05 compared with control group.
**fmol/10° cells

3 —e— Control *
B -« Platelet %
“o 200+ /
- * ‘I
g ’
~ 100+ ’)}
[N .
w -
= =
0 ! At .
0 2 4 8 18

Fig. 2. Time course of the platelet-induced stimu-
lation of endothelin secretion. The in-
crease of platelet-stimulated ir-ET level
was dependent on time. At 8 and 18
hours of platelet(10%/ml) stimulation, ir-
ET levels were significantly higher than
that of control group. The X axis is in log
scale. *p<<0.0F compared with cotnrol.

Y4 10/mlE(n=4)94 126+19 fmol/10°
cells, thrombin 0.lu/ml@&(n=4)9A 101+43
fmol/10° cells, 4% 10/ml¥} thrombin 0.1u/
ml EFF(n=4)A] 224448 fmol/10° cells= ¥
287 thrombin? & 222 f-28 zte]7}
i, A3 thrombin&EFTe o =)ol
v frolatA E8hh(p<0.05) (Fig. 3).

3) WaBal WE2e) g
2 ASUYTAE ¥ 18417 F AP ir-ET

200

1004

ir-ET (fmol/105cells)

E E+P

Control P T T+P

Fig. 3. Effects of thrombin(0.1u/ml) or endotox-
in(lug/ml) on platelet(P)-induced stimu-
lation of ir-ET in cultured BPAE cells.
Thrombin(T) and endotoxin(E) did not
increase the ir-ET  levels. But
coincubation with subthreshold concentra-
tions of platelets(T+P and E+P)
showed significantly increased ir-ET lev-
els. Data are presented as mean+SEM.
P : Platelet 10’/ml, T : Thrombin 0.1u/
ml, T+P : Platelet 10’/ml+ Thrombin 0.
lu/m], E :Endotoxin lug/ml, E+P:
Platelet 10"/ml+Endotoxin lug/ml. *p<
0.05 compared with control.

2 2R F(n=4)A 109+21 fmol/10° cells,
% 107/mlF(n=4)94 126+19 fmol/10°
cells, W54 lug/mlZ(n=4)9A 104 +50 fmol/
10° cells, A% 107/ml% WS4 lug/ml TH2
(n=4)* 224+48 fmol/10° cellsz Yi1rPzd}
WEATL d2uAEH {27 2lo] §l9la, 4w
I W5 EFTE Az AL vls] fJsiA =%
}H(p<0.05) (Fig. 3).

2. & DYSHLHE|M|ZoljA] thrombinO| ir-ETAjAto||
ojxle &1

A& HFUHIAAE wjF 1841 F AFAY ir-ET
L2 JZuAFE(n=3)9A 136 +12 fmol/10° cells,
thrombin 0.1lu/ml#(n=3)9lA 150+24 fmol/
10° cells, thrombin lu/ml#(n=3)9}A 199+19
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Fig. 4. Effect of thrombin, TGF-4£1, and seroto-
nin on endothelin secretion in BPAE
cells. Stimulation by thrombin(1 and 10u
/ml) TGF-£1(100 and 1000pM) has in-
creased significantly the level of ir-ET
compared with that of control(A). But
serotonin did not show any effect. Data
are presented as mean+SEM. B | Throm-
bin 0.lu/ml, C: Thrombin lu/ml, D:
Thrombin 10u/ml, E : TGF-51 1pM, F .
TGF : 81 10pM, G : TGF-£1 100pM,
H : TGF-£1 1000pM, I : Serotonin 1uM,
J : Serotonin 10uM, K : Serotonin
100uM. *P<0.05 compared with control
(A)

fmol/10° cells, thrombin 10u/mlZ(n=3)¢4
195+20 fmol/10° cells£ thrombin lu/mla%
10u/mlFq A 4zb iz vjdl s =3t
(p<0.05) (Fig. 4).

3. & HSYHIMIZM TGF-S10] ir-ETYikoll
o|Xle &3

2 HEHRAAE vieF 181 & AAde) ir-ET
£ EMAIT(n=3)A 10721 fmol/10° cells,
TGF-81 1pMT(n=3)oA 122+20 fmol/10°
cells, TGF-£1 10pMZ(n=3)9*] 121 +34 fmol
/10° cells, TGF-41 100pME(n=3)°lA] 210+23
fmol/10° cells, TGF-41 1000pM#(n=23)dlA]
220+13 fmol/10° cells® TGF-£1 100pM 3

1000pMZelA 242 2ol vla) felaAl =2kch
(p<0.05) (Fig. 4).

4. & HESYYnHIZO|A| serotonino| ir-ETAJAL0]
o|Xls &=

Serotonin 1luMT(n=3)°}A] 164+33 fmol/10°
cells, serotonin 10uM*(n=23)4] 157 +47 fmol
/10° cells, serotonin 100uMF(n=239J|A] 164 +33
fmol/10° cellsZ 4] #£3toll F23 zol7t gt
(Fig. 4).

o #

ET 1988'd 4] cig ML sjFdollx 32
Hov? @74 delF @B5ZE peptideF 73
A Aoz 4eA i 2. ETS o7 AridiA
THEolxu} Al HlM e B8 WA X, 7z
AE, 28 HAZME FoA gAY T3 ETY
FE&A7E e 2 HEF ZAES HfoE & 7]
= A7 SolA L= ETe] #Ho] «27kx] Jal,
weldhs] 7ldd ZAgslelgta 5= k. ET
& ET-1, ET-2, ET-39] A7bA] ez &3]
ET-1 fdxke ARt 6 @A EA8k2 203
7h] olujieAto 2 A H preproendothelinol| A 38
7je] oluxAike & EAH proendothelin(big endo-
thelin)€ AA endothelin converting enzyme9]
2h8-& o} ETo g ghEo] ok ETe wkrle 2
ol A <=y F2 o, A3 & gellA dialEe A
oz dA 9. ETe| 8445 AY(ET,L),
B#(ETs), CH(ETo) ol 911 o1F ET 5 8A= F
2 daZA¥d E¥sl ETy52A4s g3 YA
¥ g 7t Al 2 $xa ETTr8AE Al
dlAje] o&o| o}F WBAA] @& Aot ET,
F8A= ET-1¢] 71 Asio] 9lom ETer4A
= MEF9] ETo 22 38 2 Aoz 4eA
Ak, ET-1& ET 58A4E 53 A1 HdTe &
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A7 GA] ETa&AE B3l Ad 89 Hfok
Xt AR Y g £EE FEITE A
dAY dAFHnEYge] KL HEATZ Y
Aol F8% 988 & Aoz A=} ¥ ET-
3= UA=s 71 oA Edolgg f&3H
oJ7]9l= nitric oxider} Fojdhs Aoz A ¢l
£, -

ET B¢ 243l dAZE o8 /e 328,
FARLED € dAPAR To] o fEHe
" & angiotensin 1, arginine vasopressin, throm-
bin, lipoprotein, insulin, growth factors, €& Ag
¥ (shearing force) ¥ Ad4%F 58 & & U™
AWt ET-1 321 69 9aad) Sixlskn 274}
(promoter) ¥-9= EAAQ CAATS TATAWYE
& M3 glen ojsk 3l SBR}Tol whgske] ET
AAE 23 Al cisf4AE JHA T Yot HE
Aoz GATA-2 993 ZAdske #9*, FOS/
JUN B3z Agsh= AP-1 $-41%2, NF-1 &
9] 2 acute phase response element%-o] ¢},
FOS/JUN Eglgule. protein kinase Co] Alsdg
A|A 2] dXo)m}? thrombine] A&H G| protein
kinase C7} #ejshz 02 dejA] of & A7
Al #ZE thrombind] &g ET A4ke] 250 AP
-1 357 BASkE FeAE 23T 4 Uk B
NF-1 79 TGF-p1 A=9) whgehke 3oz &
#HA Aol® TGF-B1 AT % ETHAA HA}
o #43le) BT Aoz 258 = Q.

ETo] Al #8383 ofH A& sh=riell
#e A T2 g ASAREYGT AL F 9
g HE8A55E S4Ho2 AUt o|FolA Ut A}
F EHIANIEE Ak =2AE HS vfdeuy
o] ETeo] Z7istx Wi=jH 2ol ET m-RNAZ} &
7Hgo]l HaEgdn® FHojlA AikiFo] Ay ET
TEE F7MI7IE Fol dEiAe T ALAT
o8 fse HEYREY] ETo] 585 d8E&
stejetn &€t 22U ETo] Al2ue) njg] 34
S0 AFE] AA] G fF-o] AT o] HH3F

Akl A= ETel 23 @3 350 ¥lmd AA3]
dojul= 4 FoE ETS 4 dAFYndd #4241
the TS AN AN g e o
Y F 988 ¥ Aog F25o] grv. a8
U HZ SAHATEY @XM 85 ETo] 458y
ole AN FUFE FURIA o 233 &I
Huel® HE o83t H¥E FAAHIAEN Tl
8% ETo] g43A 4539 ET ot A& F
o A9 ATHN Y ZI) AaPoe Haug ug
o3 ETe] 9 Ag Hohjet g4 A¥udx
8% 9¥E & Aoz HZEd.

U] HEFH g #xte] EF ET-15=7}
Z7ks0] da® #HzAge] ET-1 m-RNA7} 37}
ol 9lom ET-19 %43} w8dxg7tdl f2g 4
#BoA7E gl BHAR” EF monocrotalined
ofF fd HEYudeel I ET w84 4%
A7t QA Ao GejA® A Hndgte] L
7 AEAFZE] YA ETe] 5835 &g s
Roz 4HA vt dag HEWTYLNA 3
ET-19] 37k= 2 d5Hyaid =z 7]98M9,
WM E A ET-14] A& 258k ARl dis)
A oF] g4d3] 48 vt gk x4 HEsgny
¢t #x1e] seaAdA @AF (thrombosis) ] F
3l #EHY ols HARTkE HEMA 84
H gdoz AA4En o] ddo] U2 AFdndSt
o Wedeld a3 9L Ao F251 91‘4,,
b, R LAY HE AL fRplA FEAE T
g 73§ AEE] FsHA F71e? ol 7HA
& 33 #Fa Sl

F4 AR AZN FREE HFYnEGo
AaFa 2e AW e Z1AezE A
ofgt Bl H B3 9o ojx}el E# Y 7|H
219] F23o0] ¢eiA QUot. ojF o|AHY we] A
dezes AAEE, AdFE, IhdEZE 9l ag
273 AFgA ) 71A1H RSl o A NALe} J Y
4 oiZgAlel 23 w3l Fo] g4 Jrh®, ujehA
A WEsHAEZ A5 AdLdEot FE&
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23 AAQAE £ AR A F B2
£ gldle ws A wkgo) ok o]xFH<l
W3 E gl WEE A4E 5 . 34 d5Y
AAZAM A QA i 9] Hiel] B3 AP =
o] Bol}*® Smithe] B1 o|F ¥iwe] &Adspr}
Zg 93s 3l Aoz d8A I3 53 Py
A feEE AlREde] F 9488 3 Aoz ¥
A o, Aol zztdE ez F4 AFSHN[STS
dozl A d@F davkprt 447 Tl FosH
Zas, dago 2R g MEEde] 54 ¥
THAAZ Ad7isAele] Fag wizfRoln Al
2EY %84 2849 ketanserin] ojs] F4
F Azl Aol TASE 5Y 4 A%
AAZ Mo AHr5goNol PAirwe] IS F
2% 9gg & Ao = FFH1 Yt Sofia T2 F
A HsaaAz gzt 3l ETo] 718k ol
F2 AgddiuAEayy feldoa Busid®
ETo] F4 AZWAAZoNA o2& 41H7]57gl el
dANEN FaF 988 & Aoz FH3A4 Hoh
T3 AEEe ETo] AlzgEde &% a5 ke
& Ad oz 2EZAFIE M= Al2Ede] g4 #HF
Az He71sgN e 4% AL H 5
AP ETo] §4 #iEmMAdZo|Me] A 7is7delel
Za¢ g¥g eEgke FE5& BYse Lotk
3 Azxde dHuFEHAL 7IHF €3 JoAE
27 dasE2Ed By s Feo] ¢4
A e oo ETe] #4E 7FeA= A4 4 A
Aok, ngjez F4 AS5HADZTA A AHA R ¥
2ol 93t o|xF HAE FolFe AmWY & ET
convertring enzymeJA|Al¢} ET 83 Z&A 5
& olgsl= WY B9 bede ATE £ floH o
J tEide % G771 e Ao s AlsE 1
Hup & dpdae d4agdA f2lE AZEYS &
AP ETe AiE AF3HA] o
Aoz AFHY

B 7ol Av dave 4 #HFHusA el
ETe] Ae Z7IA7|0 daw dumge) e &

AMste TGF-Al3t Qaw HwdA B4siEs
thrombin= ET¢] A4bg Z7HA)7)E Aoz #2H
k. T3 B AT gEog ET Ag Z7H4
717 & @& FE9| thrombind @ 59| davh
& A AT A A ASHYTNEAA Sl
ET 44te] 2718 #3238 & Ao of 239 7|13
o2t 08 /NS 23¥ & Utk ke
thrombin®] A}=o)} eola] FATdA 28 o2 of
NEEo| ETe A4 Z7H7)E Aoz B A7)
AT an) tak Ea8k= TGF-410] ET9] 44
& Z77)1E o] BRHY o] FsAe WA @
t}. 8 thrombinol] ojs B43he PawolN fel
s TGF-B19) e B AN o4& A} vk
¥ 10~1,000pM2 A#A Yoho. =ud slde
dago] A ASWYIMENN JRAFol T
ETe} A4hke-g =4 (priming)she Zolth. & A
FoME o] MRS AZE] st YRFoz Y
BAE AHSSIAT. ARE WSS 95o2E 4 ¥
ST E ETe A3 Z7ia7)A gout
833} 7 2eAZ A ETANE foJsh 271
A7le AL BED b YTHE =RoME 2 1w
T e). B AT E EF gidle] ET Aake
Z7N7A e AE Fof Fawe UEa9 7
FgAA Aa] So)8 ET Aate] 2718 338 4
At WEA7t Wawe BASAIR F= AL
THEE ol e ET AAte] o8 Zr7he Hauo)
ASAY A LN WELe oF ET 44 A2&
72 primingd Ao2 #3232 & A

olite] AnE EFsd FaTe & HATW A
ZA ET 4Ae 2A3sie 1 7ldo s gan 2
Aol o3 WTAE) AZ7 B Fadol A f
Zg=E= TGF-81 59 ulAZe] o3t A=¢ & &
glom w3 Pawo] o8 WIMES] priming &3
= Q24 4 Slth. ETo] H8#3e $3A471 A
gopiEet THES B 2 B FEskE V)
5o Tesld olpe Faww HEBWIM LS A
FAL0] Hate] oz ole] HWge] Pepy
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Endothelin(¢]s} ET2 °F}H)2 #HEH vl
A ABEE B E8 75380l AT peptide©]
o} 921 dEnEgs 4 A5HaESE: 8
4 ETo] Z7isla ol A@dA9 Adrs%d
ofol ETe] 288 J&& slejzta 354 ETS
7ke] NA disie g8l v} gtk o8 F 2@
& 2% gPFo] a3 Wye] HHo|ng Aaks
& davkal A43td auA felE mAREol
HEE Az ET A4k Z7A3 Aolgtn
71gska o]& #RlE7] 913t ATE AlAE
g B

2 AFHUANE wjPuR]el] B4, thrombin(0.
1~10u/ml), transforming growth factor-g1
(TGF-451, 1-1000pM), serotonin(1-100uM), #
W4 (lug/ml) & 715 & 18X wigsta] =]
W2 &al¥ immunoreactive ET(0)3} ir-ET=& QF
)& A AYSHH o2 AEY 3

#

A AN E v A ir-ET2 wjF A2t
o wiglsle] Frrsiden ¥4W 10%/mle HoHE
ZolMe g 8AIZE B 18417 Fof dixej|Z
vla] o5kl =UTH(p<0.05). 28 A7kzolA
W ARy ir-ETS 8489 47} 27hgel me
Z7)5Hs RS HYD 10%/mlolAE diZzu)A)$el
vjs} f-23kA #UTH0<0.05).

Ir-ET& Z7M71A ¥ E43(10"/mD9 ir-
ETS 234 Z7HA714 &= 559 thrombin
(0.1u/ml) = WEA(lug/mD)E 22 3718
oA et A ir-ETS 8% dz233 9% 3
7+ (thrombin 0.1u/ml, WE4 lug/ml)e)] H|&

Z}z} §o3HAl &keh(p<0.05).

& AFHUTAE i FFGY ir-ET-S throm-
bin(1-10ug/ml), TGF-41(100-1000pM) 87kl
A 24z} gzl viE oAl E3es (p<o.
05), serotonin(1-100uM) H7}+& diZuj x|
oJ& z}o|7} giict.
d4 &
4w & HEY YWoHEgAM ET Aike 253}
o 11 7|AL 403 $431E 4udA felEHe
TGF-B1 %< ti7lEd] o UgAEe] A=o2
AZEY o]l Yawel 9% WM £ ET A4t
¥hg- 24 (priming) 7FsAE #58 4 Ak
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