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[ KR AAF, AEwEE REZE L, RBHEHIF K& 2%, RHLASN
[ E] BH FAREWNEEZ ONEAKREIARAR LA E 1 OERAL@IEAESE. FiE
BRREZANRAEER o RRKREREMEE Q107 "~ 10" mol/L) £ F 3 h 3 6 h, & AL H L& &N 7 85
FefEHRPARE LA, AT R PmATRR MR, MRS B EE OFFARE | &R GF A, P K
WEmEE OERG@IEANE . ER EnEEZORIRANEARET LN L(BFREE) R A(HE ki
LARE 1 AE A, LI R AR BERME(10 "~ 100 " moYL) . HH3h B, BhAE @10 *mol/L) BN k£
1 BRI BIEZ 1.46 45 (P< 0.01), FA B ETHIEEZ 87.9% (P<0.01); E 6h B, BEi/Ad Onlika
(KBS A H 1071077107 mol/L #= 1077 mol/L) W & 1 ik 8 5 A1 45 34 8 48 3% A 59. 2% , 108. 0% , 159. 6% #=
178.0% , /= & B & 5 A 533 BB 4038 e 40. 6% , 68. 4% , 103. 1% #= 105.7% (P< 0.01) . Bk & @R#FAKLE 1~
A B9 AE A A AR Ca®' 3B TELBF R B F 3T L & QM EE C M H Hy W 23 £ 750 & %5537 %) 7 PDosgss \mRNA 37
FIRAEEF D ARK G S AR H F LB AT F], L b st R E 1 ikt A G apal £ 51 % 34. 1%, 24. 5%,
32.2%,32.1% 42 27.6% (P< 0.01), 3t WK & 1 £ & 20 HE 554 33.5%,31. 5%, 25. 8%, 28. 0% #= 36. 8%
(P< 0.01). 5t RAnEE CRGIEE T HRARERADA L E 1, Z/ERA Tl it Ca™ @il . & 8% C A
BRePFFENEQORBRAREL, ARTEMEFR OB LT FHEA THRETRERNLET 1897 EREN,
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[ ABSTRACT] Aim To investigate the effect and signal transduction pathway of Urotensin @ (U on endothelir 1 ( ET-
1) production in cultured aortic tissues of rat. Methods Aortic slices were incubated with different concentration of U
(107~ 10" " mol/L) for 3 or 6 h.  EI-1 both in medium and tissues were measured with radioimmunoassay.  Different inhibi-
tors were added to the medium to study the role of different signal transduction pathways in the stimulating effect of U Gbn produc-
tion of ET-1. Results The study showed that U ® significantly stimulated EI-1 secretion ( EI-1 in medium) and production
(ET-1 both in medium and tissues) from rat aortic tissues, in a time and concentration dependent manner.  After incubation for
3 h, ET-1 secretion and production were increased by 146% and 87.9% respectively in 10” *mo}/L of U @ group than the control
group.  After incubation for 6h, EI-1 secretion was increased by 59. 2%, 108%, 159.6% and 178.0% in U @ (10",
107°, 10°%, 107" mol/L) group respectively. ~ And EI-1 production was increased by 40. 6% , 68.4% , 103.1% and 105.7%
in 107"~ 10" mol/L of U ®group respectively.  Furthermore, the effect of U @ (10 ¥ mol/L) were inhibited by 34. 1%, 24.
5%, 32.2%, 32.1% and 27. 6% (P< 0.01) in secretion and by 33. 5%, 31.5%, 25.8%, 28.0% and 36.8% (P<
0.01) i production when incubated with nicardipine, H7, PDggso, actinomycin D and cyclophosphamide respectively, which are
inhibitors of calcium channel, PKC, MAPK, mRNA production and protein synthesis respectively. Conclusion U (®) could
stimulate ET-1 synthesis and secretion in rat aortic tissues, and this effect might be mediated by Ca®™ , PKC, and MAPK signal
transduction pathway. It was also proposed that U ®might play vasoconstrictive actions partly through ET-1 production.
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FEINEZR @ urotensin @) U ©) A& — Fh 58 21 HY
i M8 v PR K, B R N ) R FE AR (urophysis) H
SE sk BLEAIER U OREW 5 ZU 45 3h P K
Hr K I, /E A A B2 & 1( endothelinm 1) 5% 10 %
1%LJL' .U Ol ik GPR14( HLFR urotensin (0 re-
ceptor, UT) T AR T O R , 250
RS HT DL S ML AR o0 J) BB A5 O L R
TR R AT . e AT S R L U CRERE R
HEFIE LM P B & ImRNA %35, SR F U
fRBEN R 17 AR A PLE] I ANE R . i,
ARSEEG ARSI B R R ks 22 E, BE A
T U QR N R ER 1= AEMBERER, R4
AR T U RN R 1R AR AL .

1 MR5REE

1.1 LIt

1 M Wistar A |, fRE 180~ 200 g, Bt W A %
EXHIBFHFORME AR U@ (pFHG
TAPECFWKYCI) % % [ Phoenix Pharmac Inc = &, &
RAEE g ezl 2R ey e T@%m4e
YW I A E . B F HF (Nicardipine) « Hy+
PDogoso ~ PR B B % ( cyclophosphamide)  # % B & D( ac-
tinomycin D) 4 Sigma /A 8 7= &b, & A T & 5T 46 .
1.2 KERECEREE

AR kAL B, 2R BRI E B Bk, =% R B RS R A
HHREETRN05mm BEHA, 2 BT 4 CHW
Krebs Henseleit (KH) & %, & 48 52 %2 % it fm A 7 [
ABEZ G, T 37C,95% 0,,5% CO, 44 THKk F
%% 3~ 6 h, mEF & 7 %5 RG] 10] #AT.
1.3 L&A
1.3.1 TRBHERASEmEE OREAKE 1
AR TR N 3hXEA3hU O
A6hxBAF 6 hU ORI BE 4 4, X RAR TR
PRmEMAEEE. UGKE H 10° mol/L, #
[E] 2 7% & 3 h 2 6 ho
1.3.2 TRKERMEEZ CTARE 1 ZLENY
o ERAASHE, B IHEHINEE BERT T
A A EEE; 2~ 5SE N FREKE U CHEA (U
@R E 45 % 10 °.10°.10 41 1077 mol/L) , 4~ 5!
% # 6 ho
1.3.3 TRE@MIBAESHESEYFINENEE @
RN K E ARG R R EHRFU @
(107 ° mol/L) 218 & &, 2Bl v \ Ca™ i 1 [ BT 7| &,
FH T E G %8 C (PKC) BHAH, 28 EE4

% BB (MAPK) 4 #7077 PDogoso \mRNA 4+ &, 47 41 57|
HEE F D LLRE &6 B & I8 B R, LR it
UGHIB A RE L AR ubmy 4N E 5 ALE.
AHhTH: NEBH: AmEMAEREE;, @ ©H:
HmU @ KE A 10 ° mol/L, FRE; @U R H
F(10° moyL) A; U H, (10" ° mol/L) #4;
U @ PDogoso (107’ mol/L) L. U HAEBEED
(107 ° mol/L) . @®U ©&r FREEEL (107" mol/L), 4 7
% H 6 h.
1.4 WS GREXFNALTMBESRTAREZ 1 SE

BEEXE KEBFRPFPAL AFT
- 70°C. BHAL S N 1 mol/L BB, & # 10 min,
HEJEHE (17 k/min, 4°C), F £, e LiFA
M. ARFBERFARE | &ENZXAHH &
Tk, R CER 1] #AT. LR R ITE R T
WEELABEEARNEE L 2 RERF UBTR
FHALARF I EERFENNEEIFERESR
L UEZERRELARFAARE LNEENIEL
HEAI(ng/g)
1.5 itZF4aE

e haER D« ts k7. RABRHEF £
AT, 48 8] H % K A StudentNewmarrKeuls 18 %, DA
P<0.05 W ERERBEFNH,

2 &R

2.1 WEAREMEEMESR CRHAKER 1 LM
papi:apAl)

KR FsIKHLA RS U 10"° mol/L) % & W
HWFE 3h M6 h J5, WEE 1 =AM E R
W AREESS . B & 3 h J5, U @107 ° mol/L) 44>
WEBNEAR 1. 46 5, FAEBREBRENN KA
87.9% (P ¥J< 0.01); F1U @& 10" ° mol/L) I H6 h
Ja, W2 1 b E R BRI N 159. 6% ( P <
0.01), FEAE R EHIN 103. 1% (P< 0.01, & 1) .

22 AEIREEMESR COHAKER | LM
oA

KBRFIIKHALR G EAEIREE U G E Rt
J%E 6 hJ5, U LUK B 7 RN 2 3% 1 =4
Morie 10710770107 A1 1077 mol/L U GHL A J¢
R 1 oW Bl B BRZH 38 D 59. 2%  108. 0%
159. 6% 1 178. 0% (¥4 P< 0.01) . [AE}, 724
0 ) B 6t IR 3 N 40. 6% - 68. 4%~ 103. 1% F
105.7% ($4°8 P< 0.01, & 2) »
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R WEFAERBEEMESR CHAKRE 1 FEMSTRNFE
N (; *s, n= 6, ngyg)

g 4 Paliy s RS PR

3 h XA 1.83%0.20 2. 64 %0.25 4.47 %0.50
3 h HEA 4.50£0.68*  3.90%0.26°  8.40 0. 70"
6 h X HE 4L 2.50%0. 24 3.26 %0. 29 5.76 0. 40
6 h HIl B 4H 6.49%0.42"  5.20%0.30"  11.70%1.0

a N P<0.01, 53hHALLE: bNP<0.01, 56 h X RALLE.

®2 AEIREEMER CHARERNKAKE 1 F=EMSD
MR (x £, n= 6, ngg)

G A Paliy s RSy AR

f B2 2.50%0.24 3.26£0.29 5.76 £0. 40
U @107 “mol/L)  3.98 0. 40° 4. 10 %0. 40° 8. 10 £0. 90°
U&(10 °molL)  5.20%0.60°  4.49%0.50°  9.70 0. 80°
U@10 %molfL)  6.50F0.40°  5.80*0.30°  11.70£1.0°
U&(10" "mol/L)  6.95=%0.70° 4.90£1.79° 11.85%1.0°

a A P<0.01, 55IR4IHE .

2.3 WRAGESEFNEMER CRENEE 1
FEAER RS2 E

KERFEZKAL S 107° mol/L U L H 6 h,
[F IS 2 L A AN [F45 5 %% S BRI, 45 R K0, U
Ot N R 1 74 M AE H Rt Je < # - Hy .
PDugoso ~ LR R 25 D DA S BRIt i 410 i, 6wk 2
LN 1 W AE I FE 2R 5 50 R 34, 1% .
24. 5% \32. 2% 32. 1% M1 27. 6% (P< 0.01), XA
KR 1 RS E A H] R 5 0 N 33. 5% 31, 5%
25.8% +28. 0% F1 36.8% (P< 0.01, % 3) .

*3 WREATEESHEEFNEMER OREAFNKE 1~
EERMRM (x 5, n= 6, ng/g)

s 4l Gy b ML G = P

X e 40 2.50%0. 24 3.2610.29 5.76 £0. 40
U® 6.49 0. 42° 5.20 %0. 30° 11.70 1. 0
U @+ Nicar  4.28 £1.89" 3.5010.39" 7.78 0. 89"
U@r Hy 4.90 0. 30" 3.11%0. 30" 8.01 £1. 10
U @x PD 4.40%0. 30" 4.28 0. 41" 8. 68 10. 60"
U @+ ACT 4.41 %0. 50 4.02 %0. 30 8.42£0.97
UG+ CYC  4.70%0. 40 3.20 0. 50° 7.40 £0. 65

ay P< 0.01, 5XHALE; b P<0.01, 5 U GHNK. Nicar:
Je R H#hF; PD: PDogoso; ACT: JZKHE % D; CYC: A EBER% -

3 i1
BiINER @SN EER 1 2B RIS —HT

AR M TEPEIR, — 2 # R DAY 5 0 T o LS 4 A
PR R AR I i A P, 0 a3 L A 4 39 B
JULEHE B B S 3R LA o0 ULRT B Th B, WAL 4 /< 1 AN
JoiE P WL, 75O M55 B A DA R g S 2 08 R A R
bk EE BT, SR, PR AR
ZAb. fEVFLZE, U OMER B A U B8 ZE 7
PR 2 2R 0 7 22 3 1, ) — I AN I 0 467 32 A
RIEREAF . UGCHIME MR KREERT N EER
1,U @5 W R 1 BEREISCAE & bk S RE WS 48 20 ik i 1
AR, U ©F ZA4EH T30k &, 51K, 35h
ik 2 A5 WA 20RE, T et /)N LA 3 B R A AT Ak R i
VR R HIRT 78 R BI, U CRERS LS I NOS R 4%, 12
HE LA 2 207 A A 23 W NOM™ | {2 ik I 45 411 JE RS
feitiE!™ . U G ZREEIRR, U G E R
BN 2 8 2T 2 A i 45 1, FEE 52
BRI AR AT AR . BTIIRE e R I U GRE WS 3 I
BN~ R W N R 1, Bl U ik
O WAL fos FIPYZ F 1 mRNA FIE'™ . KU ©
FPY R 2R 1 2 [A1AH ELAE FH 00 200 B A AL o oA el 1

AT E K ES KA B, KB U
e LR [ AN FE AR 0 7 AR N B2 3 1 7= A
yihe U GHEHER FZZ 1 724 ooy Wb BOVE F BB A5 1
Ca™ FHEWTFHJE R 5 [T C BT 7 Hy JMAPK
BE.WT 751 PDososo FIT BEL W7, F BE % #% DNA ZZBEF . & H
P PR Bk i F1 mRNA #0056 5028 16 25 D T
), HER U RS 5 {2 i3 3 2 Jik B 42 & RN 43 Wb N
21, ZMEH AT Eg @ T PKC LA 2 MAP 3 12 5K S2 I,
HE C Bh.

Ca' VRIS C. LB R WEILE A M
(MAPK) 2N T2 AEMEERNEEESH T, A
W 741 8 B IR IRIE U COREMS (i3 1 5 1 i L4 i 5
i, B A R B CLAS R K
B 1 B LA A2 MAPK SR S BN . Matsusaka
18 U CRe % LR B A 7 2Nk A2 32 Bl kP WL
YRAT RS, ZAE AR ERK B0&E k23l . U
AER S PKC & 42, HhIF] Ang OISR N B2 R
KR EFIRAIER" . Djordjevic KL U @ F i il
FhRKT-18 LN i NADPH 4804k B 7 I 3% MAPK'™ .
Watanabe 251" #38 U Ot it M1 B 3246 G R A LA
J Sre/PKC/MEK F1 ROCK &%, b i B W 41 o i
ACAT-1 351, (R A4E My iRl i 41k, U OEREfE @
IO MAPKpA2/44, {2 33E N 2 it 5% Ik 4 8 &5 (1 g 1
(matrix metalloproteinase-1, MMP-1) F1 i Ji T 1) 3%
EP . ARTAERBLU OIEHE ET 724 040 W A HL I
B RERRIE A T 2 A, EVEHLE A 5 T
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BB

PR R 1 A2 — o 2 (0 40 100 Vs PR K, 7R TR
103 5K 77 AR 3 I T LT 1 5 DA K R R4k
sEMEERMNESNEIREP RIEEEE
AR AFERT, IS HR S WNEE 1 BEM
230 i) DR - A0 50 R T RS Al T YT . I BY B
N MEEHR Tl ag R LR B . LS Bk R
OVAEKE 7552 P fu R 7 A B B 2 55 35 s g 3
AR 15, 454K D3 e T 5 K R
AL AL R, R R R E WS R, W NO.
cGMP- /2 J35 R BN PRI T 271 2R 25 45 I 4 1) 9 Rz 3=
LR AT/ERBLU @B Ca™ & A
C F1 MAPK 18 B& {2 i3t K BR Bk 23 7= 4 43 i
K1, R U O M {2t BT 25 W 1035 M
T, Al | oy WA S5y oy ARSI S Hu g
YEHER T Z AT . $TUOHHREER 1
IR S ER, & TAERR U OfF 7l feid
AR 1 B AR SR I N . BT AR
YRR T 2 [ U AE LR R LR S 3 B AR S I E YY)
JRAEA, ST F U O LR 1 2 mEH&H
ML A S %o O L 785 A 25 8 =45 RO I 58 R 978 1
X, G EARIE— L.

[ &% 3R]

[1] Coulouam Y, Lihimann I, Jegou S, Anouar Y, Tostivint H, Beauvillain JC, et
al.  Cloning of the ¢cDNA encoding the urotensin @ precursor in frog and human
reveals intense expression of the urotensin () gene in motoneurons of the spinal
cord [ J].  Proc Nal Acad Sci USA, 1998, 95 (26): 15 803-808.

[2] Ames RS, Sarau HM, Chambers JK, Willette RN, Aiyar NV, Romanic AM, et
al.  Human urotensitm ®)is a potent vasoconstrictor and agonist for the orphan re-
ceptor GPR14 [J]. Nanre, 1999, 401 (6 750): 282-286.

[3] Watanabe T, Kanome T, Miyazaki A, Katagiri T.
link between hypertension and coronary artery disease [ J].
2006, 29 (6): 375387.

[4] Rakowski E, Hassan GS, Dhanak D, Ohlstein EH, Douglas SA, Giaid A. A
role for urotensin (Oin restenosis following balloon angioplasty: use of a selective
UT receptor blocker [J]. J Mol Cell Cardiol, 2005, 39 (5): 785791.

[5] Bousette N, Pottinger J, Ramli W, Ohlstein EH, Dhanak D, Douglas SA, et al.

Urotensir (@ receptor blockade with SB-611812 attenuates cardiac remodeling

Pepiides, 2000, 27 (11): 2 919

Human urotensin ® as a

Hypertens Res,

in experimental ischemic heart disease [ J] .
926.

[6] Gruson D, Rousseau MF, Ahn SA, van Linden F, Ketelslegers M.  Circulating

[8]

191

[10]

[11]

[12]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[23]

@it

urotensin ®levels in moderate lo severe congestive heart failure: its relations with
myocardial function and well established neurohormonal markers [J].  Pepiides,
2006, 27 (6): 1527-531.
Cheung BM, Leung R, Man YB, Wong LY.
(©is raised in hypertension [ J].  J Hypertens, 2004, 22 (7): 1 341-344.
Bohm F, Pernow J.  Urotensin (Ebvokes potent vasoconstriction in humans in vivo
[J1.  BrJ Phamacol, 2002, 135 (1): 2527.
FEKEE, BSETT, KM, TER, KERL KIEM, & RNER®
Pt Mg LM N R R AR [)]. AH5EE AR, 2002, 47 (4): 289
292.
ZEME, SRFBA, FAKSF, VF R, RDF, BEKIE, A
AR TSIk — SR B —E R RG],
HR(EFMR), 2001, 33 (2): 147-149.
Zhang YG, Li JX, Cao J, Chen JJ, Yang J, Zhang 7K, et al. Effect of
chronic hypoxia on contents of urotensin (©) and its functional receptors in rat
myocardium [ J].  Heart Vessels, 2002, 16 (2): 64-68.
Lin L, Ding WH, Jiang W, Zhang YG, Qi YF, Yuan W], et al.  Urotensir
(©activates L- arginine/ nitric oxide pathway in isolated rat aortic adventitia [ J].
Peptides, 2004, 25 (11): 1 977-984.
FOR, BHEW, B, REY. RIER OB R NHTERR
DAL SR AR, AR, R IR O UG AR o— fos A
PR 1 mRNA [8GA[T]. iR, 2003, 15 (1): 95.
AN, BRI, SEHE, K, BKIE B %FE, % EINERG®
IR Z2ZMEMTT]. P E#MRLLEE, 2001, 9 (1): 14-16.
KHEN, FASF, BEIT, BKIE, MF, KER £ ENERG
XL P A G sE s [J].  F B AR, 2001, 17(2):
155-157.
Matsusaka S, Wakabayashi I.
gration by urotensin @] J .
373 (5): 381-386.
Wang YX, Ding YJ, Zhu YZ, Shi Y, Yao T, Zhu YC. Role of PKC in the
novel synergistic action of urotensin ®and angiolensin ®and in urotensin &
Am J Physiol Heart Circ Physiol, 2007, 292

Plasma concentration of urotensin

RiNEE @
bR K F S

Enhancement o vascular smooth muscle cell mi-

Naunyn Schmiedebergs Arch Pharmacol, 2000,

induced vasoconstriction [ J].

(1): H348359.

Djordjevic T, BelAiba RS, Bonello S, Pfeilschifter J, Hess J, Gorlach A.

Human urotensin (Els a novel activator of NADPH oxidase in human pulmonary

artery smooth muscle cells [ J].  Arterioscler Thromb Vasc Biol, 2005, 25 (3):

519-525.

Watanabe T, Suguro T, Kanome T, Sakamoto Y, Kodate S, Hagiwara T, et al.

Human urotensin (® accelerates foam cell formation in human monocyte- derived

macrophages [ J].  Hypertension, 2005, 46 (4): 738 744.

Wang H, Mehta JL., Chen K, Zhang X, Li D.

collagen synthesis and the expression of MMP-1 in human endothelial cells [ J].
J Cardiovasc Pharmacol, 2004, 44 (5): 577-581.

Human urotensin (®modulates

2EZ 0]
KBRS E P LA B B & AT 0] . F B b kAL
&, 2005, 13 (6): 737740.

RMETE, SRELL, R, EEK, BAIE, BEIK, FAGE. ME
FEAS I AL R RIZRIRIAL )] P BghpkaAL A& &, 2003, 11
(4): 277-282.

Marasciulo FL., Montagnani M, Potenza MA.
on vascular function [ J].  Curr Med Chem, 2006, 13 (14):
FNEE)

Endothelin-1:  the yin and yang
1 655 665.





