274 ISSN 1007-3949 Chin J Arterioscler, Vol 11, No 3
kR [XBHE]  10073949( 2003) 1103027403
A e
NEINEZR CHY-O LB 08 S H v F
R R, XIRRIE, FER F R
(SME—FEXFHTERSLENA, J7F4) M 510282)
[XEiE] AHAE, ARBRRAZ OMSRERE, %K, AR@E, wFFFN, SPUREFEmib
[ T AERWEEXZ ©QRAKFZHIRREM 11 Ik, 1998 FH R EAKRT LI H K. AS I G IR 3h Rk 84

BB BN RARG TR MAE S mi T 2 FENEMER CQ AXHRCPR 4 229 HFERM. L. 2R
B3 L, A B BB L B Bk B ) R m B B RR > BRA R R mAt. AR m AR O 18 3k o B B UL 4 R B LR A7
by R B, FROMIE KR, ARME]R OB & ad g 200% R EE, f L7 5] 4 — 33 Bk 7 4R
By K. DREAEMEEZ OTEKINEAY, Bl &, A3 A RHMEEE, KA BB EMS, F
IRSH 2, IR SIS, M H R, BRARDREZR, FE2 N h, EHSMUEL ABEZHSERRLR
MR R AERBERDILARECEREE R EmEE O W EHEK, Bk, EmEE ORLL TRMEH BT

EETRAT -2 hERBYLG S
[FESES] RS

KR @ urotensin @ U @) fi 7 & A 2 # T 2 44
SR —Fh A KSR AL LRI 2 K, S5 RAIE S B B0 1 2
WAL RS H L. Ames RKILA 0 11 H
hEEUCKHRRMERZE. KENEAELEIESL U
A iR Z B ST AR I % U 1 1) 02 B 1A B2 4 i T
J < o0 LT 44 41 e 384 9 5 00 I SR . R, U T g
M A AR 2 T T AR AE O LR B R AR R R B R
A U GFE O IMLE R G BB — 473k

1 H8.Z2hRESH

AU GH 11 MEIEMAR, C K MER — K HER
— R B R —ORE R NIRRT R, 2 H IR
BoMGHER O o N U @R X B AR N
b n! | B A SURTT R LA IR . R Y
HOE LS 2\ O LA L 5 K 20 ik o 5 T e B e J% g Joi AR
MrrEAMERARE S FEEN U . Bl f3E
S, AT L U GOFE Co UL B « I /25 P~ 38 AL 200 i 8 R 200 it A%
IR AL 85 P B2 A L o Y o I U @K T2 R I ) L
BEE LA RS 2 M N ERET .

GPR 14 2 — ML G B A2, 5 7 W5 f#
GPR 14 3241 HEK-293 40l &% COS-7 4mHe, selF) A\ U 1T
BrREEEMSS, BT ™ WY, W GPR 4 2 U ©
k. R AP, GPR 14 mRNA 7E-O0F &R £ &, 1F
OULEBEIZ SIS Te. B AL B 4 24 6 1R 3h ok B It # ik

[Yi= HEA] 20020829 [f&EIHEA] 20030402
[EB®BN] e, 5, 1968 F i, LA FEE ™A, Bl L0 7%
B, W EA. EEM R TR O8O RS IR, Fmail:
Tuxw 1968@ 163. com. XIBRIE, T, 1962 £ H A, IHTEH SR E N, #
52, Wl AR T S, 3B AT RO R O D I A AN B
KR, B, 1958 EHAE, MBEAEIT RN, #, B RAESH, L8
Tt 72 77 1A) A ek 3 ZE A 5116 PR o

[ XERFRIREG] A

F P 2O REAR 20 K 2% 5 30 K 0 Y L4 -
TS o 47 B, T K 14 2 B 9 LA e o R 0
K1 U R A P I R EE (LBl B A C. WA
S A2 RRHE, 55 5 T IR

2 LIMEMN

2.1 B
2,11 3 PR AL G e s U AR AT A 2 AL G AR A
U @HRg et 55 77 (0 1081 T8 LA 0 0o JUL S 21 4 4 i 1 5,
SHOOWUAEK . KA H-Fi iR 0E B AR A U CREfE
B % (1 ML 8 P UL B A0 JUL T AR 1 H- 0 s i 455 N A S 4
m, 5RO B E S AR G EIE R A (low density 1
poprotein, LDL) ATHEER AR U HR 2 N R
i RhoA/Rho I i 4 15 1) 40 S 4 {7 JE B 3 A RS2 B, T
@B B R AES C( protein kinase C, PKC) BHH# 77\ 45
W R R ( CaM-PK) FH 77 M 22 243 15 A0 B B U8 ( mitogerr
activated protein kinase, MAPK) BH il e Le

Zou 'V N U B R HT AR R ONLIH, R UCR
71 o AR A Y 2 P A M S R TS B ( extracellular signakreg
ulated kinase, ERK) , 9 min ¥ 1 125 5 06, JF 4 B 28 A R85
L, FECOUUER, DU 4E3E A4 . 2 R3GTE 2 V2 BRIR I
o F AR, GO LT 4 40 T A2 i 81~V L0 i 165 78 72 -0 LT
R e ML 0 F S A BREAK | I A 453 0 1k s B 0o UL I 5 2 28
A et R B0k RO A S5 Bk R R AR . K, U @R R
XF bk R W
2.1.2 MeEan A UGOHA B ILEEH, A
(7 B Aol O B B AR PR S W R IUE A — B SR A
U @R RE A B AR PE ST 7k — e N B ik (B — S segiiE
SN U O — 21l ¥ Tl s [ B, F B R RN El#R k. R
B3 SR AT UE S U @R AT 3R Z1 1) YAc 48 I 6 R0 50 i A8 92 2 1)
TEH, X Ik R R T Sk, W 4e s E R T £ E IR K.



CN 43-1262/R # EFfkhEL44 & 2003 285 11 52 3 275

MR 5KER KN R, NN BRI 16 £, 125 N1k R I
BORMZE ISR, £ 2IRERBME. A U O KR E
B i E K AR A s KT 4 K 2 Hosh ik
B Weaa e, X A FLBh K AR Bl ik A 3 T i 3 K
e e J A J e Mt A e s o e it A £ W 4 1 R
i1 PKC W55 B C. 8 R U8 « 5% BB ( Rho-kinase) AH 2% &
B3, AT S P B E R C BT PKC BHI 77
P 2 TR VAt L A 7] B - A il EL v 7] REL s G 80 ot A o 2R A
A H1 PKCBENIGRE C /v 3, AT RS 88 15 5177 B Rl C PH#
K PKC BEA BB A U COXF I (R 1E &8 20 vl B AR
R AP T T A KA R R AL 5

N U O A [R] Aoh J&& #1184 AR R 22 7, XD 22 ¢
5%k GPR 14 734 5% . Douglas 25" HT % KM, A U
Xk IR BR PR 2 0 Mk AT S50 K A WA 4T P i, R /s BRU RS 2 Bl ik
TE B LA R T, X gt £ e PR 3 ik A I R I BUR R AR T, 0
M ELAT T2 (I A A . Ames 517 BB U @R K
B AR L WS 4 A L L 3 i 2 sl ik, o 2 3 K i 3 ik &%
Bk TE U 46 1 1, HRE S| R IE AN R KW il ) iz i
45, A IEHPE A LME MR o Camarda ™ BF LR B, A U @R}
KB BRGSO B K I 8 W 4 A R, KSR 2 30 Jikon
AU O UK, Hllodi [ N 218 3 5, B IR, A — st
b, AU G — B /NS BKCH &7 RO, B A AR, A
U CORg AR gt e A 40 51 AR WAL 1 K RN BT ™ o 78 K R E
o R 1, N U R R 3 kA — 1 4 B e 4 s 2 B
FRELIA A7 TR RS PR S A0 R — S A A A 7
Bl A U @REFA b B 30 mol Kel 51 AL (7% 76 0K 30 ik (1 i
G R o Stirrar S BRI, AU X (K UL M/ B
ik B B BEL 73 3 KA 50 5 i T TR RORE, FLORBEAR 2 T8 IR
BEP R, T E A K LT E R

FE 55 A — BesEiG i, A U @R R — 2 /) B TE R0RE
Maguire %" IESZHT 30% ff) N 6 4R 20 ik « P9 2L 30 Fik 3 AT 47 94
EUGTRBL. HARTFE M AE 52 N B Ik 5T ANER K B
TNBIBK K P SL B Bk X N U O &7 4 S S22 o 7 AR KRR
S5 B0 R R NS 2, R AR X B BT B R AR D B
Bz P

BRSO R LB IKE, U @F RN, X U @k
LB 1R . B AR EAEEDRE T A U O A B
HI A e iH 2
2.1.3 MHASMAKE  Russell 7 HERE AL HIHA
U G R BT, AN U CREHE R0 55 O = I LN R W46 7,
PR RE MI A R DT R 1.
2.2 HEHSR

FEARSLIE SR, N U GRESIEESI YIS 4 B 5R 38 19
MR A7) %, SRS AN ARSI E BT, 1
I % i A, = e IR 20 K VB R ( coronary perfusion pressure,
CPP) , X I s 5 0 852 /IN: K770 B8 I 389 m &0 J BHL 75, BRI Ot
a2, A0 LcAE, B m LR, BRI CPP, P AR O LGk A U
OO0 00 22 T RE I AN BB, 0 ZRARAG T BE 4R A T IR B 0 2 1
24,

Gray %1 FI N U COM =3 ok £33 8 1A K o U, 9F % 34
Xt CPP N, 45 R B /T 107 mol B, CPP 2 71 & A
KR, IO — A S A A S R ) AR T R 2 R
I R4 I L, #9066 108 B 3k K 107 mol B, CPP U % &5
LRl o IR, P9 A0 A Th RESE N U @ 7t 1R 3h ik 04 &7
%, 5N —5 . Gardiner %™ 4475 HE Sprague Dawley K
AR KEST A U @) 30 pmol/kg I H 81— 3T 1 1 & 37 5K, 300
~ 3000 pmol/ kg B H I 77 & 40 36 1 119 B 2R I % J i I, 5 5
FURUR AR LA . 2N U @ AR 1 208 B2 5] o 44K
P, 5 2428 38 7 5 (00 490 8 N B0 R4 PR3 . 300 pmol/
kg N U GAT {4 3£ 41 JE BEL 7738 0 300% , £ 7 28 1) LU 46 2
REAME, (AR R L. 4 RKEHWES A U Q FIE D
F 30 pmol/kg B, 0 4 H B 5 BE 3 = 10 = 50 0 B PH ) BRI,
Bk i FE 0 AR K 7B KT 30 pmol/kg B, o0 4 HH B B 8
H R R AR B AR, AME A B, O LR 48 B
FIRTS, O RIFE AN, Bk i 5 R R, AR I
%, O 55 B Tk oK PR 4 o, oo Pl I 2 R G of 4 ST-T 528"

Bohm 251V 45 9 4 {g 3 | 8 % B S K FE N U &0, 1~
300 pmol/min) , 2% FH 4 bk BE 28 44 B3 4 10 72 00 /B I om &, 1
pmol/ min FF B W] ic 37 21 L BTG o, AR I B 2 R R O
R4, 300 pmol/min I 41 ML i & F ¥ 31% 4%, ¥/ 5
B M EK B IEH . AL RIA U G/ A& AT
F4M . Wilkinson 50" 45 11 44 {8 B B H Sh Ak TE ST A U
(0.001~ 300 pmol/min) J&, M3 U @KV & f5 /i B M i &
TR B A B AR I o R R H R TE B, IR DY B T R
1 5 7R A T AV M SO o RIS T S LA K — s
BN U CRefE R I [ 5 7= 40 5 o i 18 218 3 2K o
AR

3 &R

TRl A 2 SR P TS e 6 9 0 S 0o L 95 B 3 i K U
O &, KB BEC WUSESE A 00 S0 SRR A e I s
BRI K/ LS R RO BERR B E LR U OF & ¥ & 1%
I SO JUURE B8 B B 5 A0 05 6 R ARG R B8 ) (2 K
v I AR R S, TR AR B KRR AR SR =R N E
RETHEES RRAU @TRES S T LB i 5 A4 2
R B AR BN Ik B A T B8 7 O 2, BRI B A [ 15 B
U GFE LR v B4 F R 55 AL AN R . U ERR AR R 1A
T RE RN IE T X 1o 28 28 500 S S 7 2 1R P R A DR P 1
Fio. BAR U OFF bk om0 & B AR, EAE — R BR S
B, A A I A BR B 0 5 52 1w R v, A A 8
5, VL U GOFE 3 s B AR v 47 7T g 40 03 1R

4 MARE

PR N AR A S5 3 R 46 L 0 . N U O B 2 B O i
A eiERE. N U OZAELE O &R B0k A B4 &R
Bk & B KL A R E, W E S5 T 0L
T DR B0 Pk PR A B Bl AR R 0 ik o A B A TR R % s i AR



276

ISSN 1007-3949 Chin J Arterioscler, Vol 11, No 3

FeFELM EREARE S FEHUQIEHAAUOE O
JULGR M A 53, 3R EL AE Sk 0 95 B K 5K A B A ) B A B
AP R AEEEE G A UGRA (kO LK &
JULEm i 4 SR AL LR K OFE R, SR T RES 5 70 I L
P B B LA B K 8 38 i AR N U X L 3
A S BRI SO R R A A T L R PR K/
JUSE RO IR B 3% U OK P B 8E R AR, B8 U
@57 EdsmrRELE. B, A UGGPR 14 7L
BRI NBITIE . AN U @R EZEENIRIT B bRl g

ﬂijf [J\‘FA[L\JIDA.’E@ET%L—
RS GO0 Ik I 58 M B

ML SR WA PR R @0 LT RE
ek L0 9 B 28 BE Ji AL e R 30 K

BIEARJG RN & . Al A S2E C/ERITXT
T A Rl A, B ST T B AR A SR

[ &% 3THK]

(1

(2]

(3]

[4]

[5]

Lol

L71

[8]

191

[10]

(1]

[12]

[13]

[14]

[15]

Distribution and molecular forms of
J Exp Zool,

Conlon M, Yano K, Waugh D, Hazon N.
urotensin () and its role in cardiovascular regulation in vertebrates.
1996, 275 (23): 226238

Coulouarn Y, Lihrmann I, Jegou S, Anouar Y, Tostivint H, Beauvillain JC, et
al.  Cloning of ¢DNA encoding the urotensin (O precursor in frog and human re-
veals expression of urotensin (®gene in motoneurons of the spinal cord.  Proc
Nail Acad Sci USA, 1998, 95 (26): 15 803808

Ames RS, Sarau HM, Chambers JK, Willette RN, Aiyar NV, Romanic AM, et
al.  Human urotensin (®)is a potent vasoconstrictor and agonist for the orphan re-
ceptor GPR 14.  Nature, 1999, 401 ( 6750): 282-286

Matsushita M, Shichiri M, Imai T, Iwashina M, Tanaka H, Takasu N, et al.
Cor expression of urotensin (£ and its receptor (GPR 14) in human cardiovascular
J Hypertens, 2001, 19 (12): 2 185190

Douglas SA, Tayara 1, Ohlstein EH, Halawa N, Giaid A.
ure and expression of myocardial urotensin U 20 Lancet, 2002, 359 (9322): 1
990-997

Dschietzig T, Richter C, Bartsch C, Bohme C, Heinze D, Ou F, et al.
induced pressure differentially regulates endothelirr 1, urotensin (£) adrenomedul-

and renal tissues.

Congestive heart fail-

Flow-

lin, and relaxin in pulmonary vascular endothelium.
mun, 2001, 289 (1): 245251

Bond H, Winter MJ, Warne M, McCrohan CR, Balment RJ.
trations of arginine vasotocin and urotensin (©are reduced following transfer of the

Gen Comp

Biochem Biophys Res Com~
Plasma concen-

euryhaline flounder ( Platichthys flesus) from seawater to fresh water.
Endocrinol, 2002, 125 (1): 113120
Liu Q, Pong SS, Zeng Z, Zhang Q, Howard AD, Williams DL Jr, et al.
tification of urotensin (2 as the endogenous ligand for the orphan G- proteirr cou-
pled receptor GPR 14.  Biochem Biophys Res Commun, 1999, 226 (1): 174
178
Opgaard OS, Nothacker H, Ehlert FJ, Krause DN.
ates vasoconstriction via an increase in inositol phosphates.
2000, 406 (2): 2653271
Gupta OP, Hanke W.
toma mexicanum.  Exp Clin Endocrinol, 1994, 102 (4): 299-306
Watanabe T, Pakala R, Katagiri T, Benedict CR.  Synergistic effect of uroten-
sin. @with serotonin on vascular smooth muscle cell proliferation.
tens, 2001, 19 (12): 2 191-196
Watanabe T, Pakala R, Katagiri T, Benedict CR.
sin (©with mildly oxidized LDL on DNA synthesis in vascular smooth muscle
cells.  Circulation, 2001, 104 (1): 1618
TRENI, BRI, DR, FAKIF BAKIE B E, %
KR 2UEH.  FEshpkR A&, 2001, 9(1): 1416
Sauzeau V, Le Mellionnec E, Bertoglio J, Scalbert E, Pacaud P, Loirand G.
Human urotensin & induced contraction and arterial smooth muscle cell prolifera-
tion are mediated by RhoA and Rho-Kinase.  Circulation Research, 2001, 88
(11): 1102104
Zou Y, Nagai R, YamazakiT. Urotensin (©induces hypertrophic responses in
FEBS Leit, 2001, 508 (1): 5

Iden-

Human urotensin @ medi-
Eur J Pharmacol ,

Regulation of interrenal secretion in the axolotl, Ambys-

J Hyper-

Synergistic effect of uroten-

RINER©

cultured cardiomyocyles from neonatal rats.

[16]

[17]

[ 18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[34]

[35]

[ 30]

@it

60

Maguire JJ, Kuc RE, Davenport AP.  Orpharr receptor ligand human urotensin
(& receptor localization in human tissues and comparison of vasoconstrictor re-
sponses with endothelirr 1. Br J Pharmacol, 2000, 131 (3): 441-446
Maclean MR, Alexander, Stirrat A, Gallagher M, Douglas SA, Ohlstein EH, et
al.  Contractile responses to human urotensin (O in rat and human pulmonary
arteries; effect of endothelial factors and chronic hypoxia in the rat. ~ Br J Phar-
macol, 2000, 130 (2): 201-204

Boutrill FE, Douglas SA, Hiley CR, White R.
dotheliunr dependent vasodilator in rat small arteries.
130 (8): 1865870

Douglas SA, Sulpizio AC, Piercy V, Sarau HM, Ames RS, Aiyar NV, et al.
Differential vasoconstrictor activity of human urotensin & in vascular tissue iso-

BrJ

Human urotensin ®is an enr

Eur J Pharmacol, 2000,

lated from the rat, mouse, dog, pig, mamorset and cynomolgus monkey.
Pharmacol, 2000, 131 (7): 1 262-1274

Rossowski WJ, Cheng BL, Taylor JE, Datta R, Coy DH.
(®induced aorta ring contractions are mediated by protein kinase C, tyrosine ki-

Eur J

Human urotensin

nases and Rhokinase: inhibition by somatostatin receplor antagonists.
Pharmacol, 2002, 438 (3): 159-170

Camarda V, Rizzi A, Calo G, Gendron G, Perron SI, Kostenis E, et al. Ef
fects of human urotensin (® in isolated vessels of various species; comparison
with other vasoactive agents.
365 (2): 141-149

Katano Y, Isshihata A, Aita T, Ogaki T, Horie T.
tensin (&) one of the most potent vasoconstricting factors, on rat coronary arter
ies.  Eur J Pharmacol, 2000, 402 (1-2): R57

Stirrat A, Gallagher M, Douglas SA, Ohlstein EH, Berry C, Kirk A, et al.
Potent vasodilator responses to human urotensin (0 in human pulmonary and abr

Am J Physiol Heart Circ Physiol, 2001, 280 (2):

Naunyn Schmiedebergs Arch Pharmacol, 2002,

Vasodilator effect of uro-

dominal resistance arteries.
H925 928
Paysant J, Rupin A, Simonet S, Fabiani JN, Verbeuren TJ.  Comparison of
the contractile responses of human coronary bypass grafts and monkey arteries to
human urotensin (8} Fundam Clin Pharmacol, 2001, 15 (4): 227-231
Hillier C, Berry C, Petrie MC, O’ Dwyer PJ, Hamilion C, Brown A, et al.
Effects of urotensin (®in human arteries and veins of varying caliber.
lation, 2001, 103 (10): 1 378381
HES, WA, 5KBRL B %, £ 5, BKIE, & KEREIKE
BRI ARREMER OZEINEN. TERZAZSL4RE, 2001, 17
(7): 593597
Russell FD, Molenaar P, O’ Brien DM.
Br J Pharmacol, 2001, 132 (1): 59
Gray GA, Jones MR, Sharif I.
sion pressure in the isolated rat heart: potentiation by nitric oxide synthase and
Life Sci , 2001, 69 (2): 17580
Gardiner SM, March JE, Kemp PA, Davenport AP, Bennett T.
regionally-selective vasodilator effects of human and rat urotensin (©in conscious
rals.  BrJ Pharmacol, 2001, 132 (8): 1625629
Bohm F, Pernow J. Urotensin @ evokes polent vasoconstriction in humans in
Br J Pharmacol, 2002, 135 (1): 2527
Wilkinson IB, Affolter JT, de Haas SL, Pellegrini MP, Boyd J, Winter MJ, et
al.  High plasma concentrations of human urotensin (©do not alter local or sys-
temic hemodynamics in man.  Cardiovasc Res, 2002, 53 (2): 341-347
LI, TOCE, MR, AKX st B B iR IR R
ORI R RN, FEAHSEE, 2001, 40 (9): 634635
B E, KEN, FEFER, FASE, HER, AL, % MRENE
FOFEAJIFZRTARN. AR RZFRE, 20001, 14(4): 195
197
0O, MER, B, BOE W E, R RO E LI
REMER CRHELEREREL.  ¥EERILA &S, 2002, 17
(2): 103
BfRhE, MROCHE, SRERIL E 5, kUt
W FEAN NIGTT JE M3 RN R 3R QKPR AT 5T,
o EH A&, 2001, 3(6): 373375
Zhang Y, LiJ, Cao J, Chen ], Yang J, ZhangZ, el al.
poxia on contents of urotensin (Dand its functionalreceptors in rat myocardium.
Heart Vessels, 2002, 16 (2): 6468
SCEI

Circu-

Cardiostimulant effects of urotensin in
human heart in vitro.

Human urotensin (0 increases coronary perfir

cyclooxygenase inhibition.

Depressor and

vivo.

TEARB B RE A
GRS N

Effect of chronic hy=





