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Mechanism of human urotensin Il -induced contraction
in the isolated rat aorta

Katsunari Tasaki and Ichiro Wakabayashi*
Summary

We investigated the mechanism of contractile response to human urotensin
I, a new receptor-mediated vasoconstrictive peptide, in thoracic aortas iso-
lated from rats. Isolated aortic rings were incubated in T'yrode solution aerated
by mixed gas of 95% O, + 5% CO. and stimulated with human urotensin II.
Ca* antagonists, verapamil (10 x M) and La™ (30 © M) strongly inhibited
human urotensin II -induced vasoconstriction. On the other hand, a P; receptor
antagonist, cibacron blue 3GA (10 M), did not inhibit the contraction. In ad-
dition, neither an ET. receptor antagonist, BQ123 (10 « M), nor a neuropeptide
Y, receptor antagonist, BIBP3226 (10 u M), affected the contractile action of
human urotensin II. These results that suggest that 1) Ca* influx via Ca”
channels plays an important role in the urotensin II-induced contraction in rat
aorta, 2) neither P. receptor, ETa receptor nor neuropeptide Y, receptor is in-
volved in human urotensin Il -induced vasoconstriction.
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T EMEES N, £ L T19984FE 2 id. Human Urotensin I (hU-I) @ cDNA A3[a]5E
éh”1%%*hUH®§§%(MRM§§%)ﬁﬂﬁénﬁzé%*hUH ESV 1]
WIS TH 5 GPRUZEREZN L CINE L &R T 5 2 Ll s’ £ LT,
hUHimﬁﬂﬁ«7%FtLTﬂbhfbéIVF%U%I&E%Cﬁﬁﬂmﬁﬂﬁﬁﬁ
RAEETLIEVS CETEFEEHSIN TV Y, Fo@EMERE" PHIREOEEY T, fHA
EHE LT, hU-TOIMFEEDS ERT 2 EpMESN TV S, Lchi-T, fEREEED
FIEPHERBICBIE L TOAAEN LB 5N b, TDOLDENTIE, EREGEEBERERE LT

hU- T O ZEMIETIE DBHFE D EA TV B,

LA, MEFEHNHEEOMIAN 2 4 =X L1250 T, —ITRD &5 BHIFNEZ SN
TW3, 1) ZREBEFIE. ZEEK, SOIEHLGYr v ENLTT7 4+ A7 4 ) /¥—+EC
(PLC) ZiGffbx€, MlaE» 54 /v r == viig (IP) &YV T7 Y7 ) o —J
(DG) =HKT 5, € DAEKS iz IP; BN O fi/Matk (SR) 12 5 1P ZHEKICHE S
THIELICED. SRESDANYY A (Ca) EHEEEL 5, —FH SEKEFEORIHIC
S O BLARIENED B W IZIEBAARAENE Ca> F ¥ 2V ENT BHIEI > S D Ca> RADBAEL %,
SR & 5 W idflifast» SiA L Ca™ i3, Ca* f5 s v/ BOAVEY 2 ) v (CM) &id
Bl Ay a—AnvEY ) VEAEER (CaCM) 2EKT 2, TD CaCM iE, 34 v v
B+ > — € (MLCK) ZiEtbs €2, Toiftkfbahzc MLCK itk b, 34 ¥ ViR
(MLC) @) vE{thitEds, 34 v v ET2Frnrsox7 )y FE2ERL. HiDNGET 5,
2) —H. Ml S ER S N DG 37 e 74 v+ F+ —€C (PKC) ZEMALL, INFEEE
FOCa™ BEZMAETLES B TIEEERL T 2 ZEpAIO TV 5,

KB, hU-TIC X B IMENFEICS>WT, v+ FKEIRICH W T, hU-1 13 PLC 0ifE(L%
NLUTIMENEEELSE S 2 EBMEEINATVEY, £, HIES R, 5 v M KEIRIcBL
T+ MLCK. PKC Ot & fifastn 5@ Ca* RABLIUP SR 65D H vy v 4 (Ca) il
HEDS hU-T1IT & 2 MEFRICEES L TwWa 2 E 2SI L®, [HEEC. Rossowski 5 (3.

7 v FRERICBWT, MLCK. PKC @itk Al & fifcastn & D Ca™ it AH* hU-THT X 2 &
IFRICBES LTV B T & 28k L9,

D& HIT, hU-THIT & B IMENFERTF & LT Mlan o SR zER K IcBI9 2 BER T 25
HEAET 2, hU-T & a2 GPRI4SZ BRSO 2Rk & o Bk i< B4 2 i (3£
MICFEL W,

Z Ty AR T, hU-TOZEREHRE SN TV S GPRUZEERDA O o Z5E k%
L ChU-TLIC & 2RI A I iE S . MEINGE % &R T 2 S0 28 L i,

MR EH*E
8 — 9BkHD Wistar 7 v b () ZEERITH Lo 7 v b ZRMBSES £/, #HPpIC

94



5 v KEIIRICE B human urotensin 111 & B IMEIGHHED # # = X 4

Gl L. BsoREINR & fifi i U 7oo D U 7o KEIIR & 141 L 72 Tyrode IR L MK Z 1431
PV Lotk MBS UM 2Rk L. WGz € v 2y P 2V THD R 7,
EX#omoY) v 7/ EARER L, BRE A A (95% 0,+5% CO,) %@4% L7 Tyrode % (37
*£0.1°C) %7z L7 2 mlD organ bath IC#FE L, £ ODINFERAIZZFERMEREI N 5 v 272 —
F—=ZHOTHE L 7co RO (mM) &, NaCl 136.9. KCI 5.4, NaHCO; 23.8.
MgCl; 1.0, Glucose 5.5, CaCl; 1.5, EDTA 0.1, pH 7.4 T®» » 7o fEA% organ bath (T
AR L 725, F99.8 mN O IFIE A AN L, C OIRETEAZ 1 ERIE B LEILS ¥/,
C D165 B THRERIE A WIS b D EZH L foo FEARDZLE L2 fRy 72.7 mM KCl (=i
KD T 2 EORE S N—E LMD T &EMHDL t?ﬁﬁ%@ﬁ’&ﬁﬂ% Lo KClizk
MEPE R O PR ROGHIER 2 kv 7o & 2 A, 72.7 mM GEIREE K9 13131E SR INHE G A3
Hbﬂé%ﬁ?%otoEB\%E§K®&5iK@iOCﬁvko%b@thﬂﬂ%K@
EER L 3T CoEEFRK. Ml NaCl 69.6 mM., KCl 72.7 mM% &3 Tyrode i ICIRE A
R L THE, WHOERKE T AP, LI, AERTE, RTMENEZE Y & v
b TR < G LN BRE LA E V.

HIBO@EY . —MICSZAARER3E ORI X v flask Ca™ BHIEMNICHRA L, & IE
wEREINS, —f, ATP?, 2 F&) V19 =2 —ox7F FYPE 0 YHE &
BINAR & OBEEYED, K2 OZHFEERERFEEZMNVW S ZLiIckDAShicIN TV S, £ I TA
W93, hU-T O MBI~ O flasL Ca> OBIS B L UK & DIGHEWE OZ A kL hU-T

Tk B IMENGE & OB ERET T 5 coic. BAUKEN Ca* F v 2 VO Tch %
verapamil, TEAKIFENMEL L CIEBAAKIANE Ca> F + 2 VOHEERHETH S5 v 5 v (La™).
ATP OZEEE L THION TV S P, SEEROIEDHETH 5 cibacron blue 3GA. =¥ K&
VADREKRE LTSN S BT, ZBAROENHETH 5 BQL23, =2 —o X7 F FYDRE
HoFEPEE E L THIS 115 BIBP3226% H W TR L 72 %ﬂ%‘h@%ﬁ%%ﬁ%%ﬁﬁﬁ@% L
7z k. hU-TT (100 nM) O—[FE#¥5.46 % Wid hU-T (0.01 nM-100 nM) @ ZR2#E#5 1
O ML 2T U 7os @i Ko X 2 IMENHERIEA100% (KCl.) & L. ThEh
DIMEFEAICH T 5 hU-TC & 2 MEPHERIGDO K & & 2L L 7,

LY

hU-TT (Peptide Institute, Osaka, Japan). verapamil hydrochloride (Sigma Chemical,
St. Louis, MO, U.S.A). lanthanum chloride (Nacalai Tesque, Kyoto, Japan) 37
IKTIafE L Tcths EBEE/KZH WAL 7o cibacron blue 3GA (Sigma Chemical, St.
Louis, MO, U.S.A) BZERHEKTHEML 72, BQ123 (Sigma Chemical, St. Louis, MO,
U.S.A) 1Z. DMSO % H W TiaEfi# L 72, BIBP3226 (Peninsula Lab, Calf, U.S.A) &4 ¥
J = VEROTHERL 7o
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TR LI
BonlrF— 213, LD W Student's t-test ZFHH W TREEIT> 0o TNTNDOEIZT
NP E RS TERR LI, ERFE P<0.06%2 & - THESE L1,
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X|1. Human Urotensin I D IMEUGEIEH T % Verapamil £ & O La™ D22

75 7 OfE, 72.TmM KClc & 5 F v ~ KBRS O R RKING#ERRE /) 2100% & L, hU-TT (100
nM) OHMPESIC L 0 U RIEEN =% TR LIEbDTH b, fHIMN O T I FEEBITH V728
ek Uy RSt st L TW b, Verapamil (10xM) BXULa* (30uM) &, hU
- A2¥54 2155 sS Lz, **P<0.001

w2

1. hU-Tic & 2 MENFEER IS 5 verapamil 8 LU La™ O (X 1)

hU- 2 & 2 MEIXAER I idst 2 S o Ca® mAHBE L TW a0 &% Ca™ F + 3V
DIEPETDH % verapamil BL U La* ZH VTS L7c (K1), hU-TIT & 2 IMEIKHE (&
avbe— B (EEOAERLEL @) TEhU-T (100 nM) #5K¢Z KCl., ©101.6
+21% (n=4) THbH, —Jjverapamil (10pxM). La* (30« M) WLEEFTiF, hU-T (100
nM) #5FT, KClu, ©56.0E£7.4% (n=4, P<0.00D) &7, a3 v b — UV EHKLT
HEICHH s NI,

2. hU-IZ & 2 MEWEEH TSI % cibacron blue 3GA D2 (X 2)
KBTI LT, hU-T o 2F#%S (0.01 nM-100 nM) %47 - 726 1 nM @ hU-TI
50 o IENER S N, 100 nM TUIFER IS ISR KICE L, TORIED K Z S 13 KCluw O
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[X|2. Human Urotensin I O IMEUNHEIERIC%td % Cibacron blue 3GA D%

75 7 Ofild. 72.7TmM KClic & % 5 » b KBRS O R AR /12100% & Ly hU-ITOZR
FERGIC I D ECINFEET 2% TR LD TH %, FEMNOKFIEERICH OB AR L.
B2 e T H LT\ b, Cibacron blue 3GA (10« M) (. hU-T 254 51553 Hilc
#5171,

103.914.1% (n=4) TH -1, WRIChU-T DMEWHEA Py ZEEKEN L TSUEL TV S H
Hipi, Pw ZBEAKROINFETDH % cibacron blue 3GA ZHWVWTHET L7z (K2), hU-TIiC
L BIMEWAEE 7~ b o — i (AEOAZRLEL72b D) TidhU-T (100 nM) 5
12 KClyy ©99.21+2.7% (n=4). cibacron blue 3GA (10u«M) WLEEE<TE. hU-T (100
nM) FSRHT, KClu ©99.0£0.9% (n=4) &b, a3 v b o—WEEHIKRL THEEIZR
5N - 1,

3. hU-Tic & 2 MEIFEER I 2 BQI23D2 8 (X3)

hU-TT o [MEWHED BTy ZBEREZN L THKIGE LTV 320G %2, BT, ZBEEKOREIHETH
% BQI23ZHWTHE L7z (X3), hU-Tic & 2 IMENFIZ. 7 b o— il (RliED A%
BILE L7z & @) <TldhU-T (100 nM) #5812 KCl,. ©92.8+3.0% (n=4). BQ123 (10
uM) REEF T, hU-TT (100 nM) #5852, KClu ©95.916.2% (n=4) &b, a v
Fe = VS R L THEERRD S idhr - 7,

4. hU-THIT X 2 MEPHETEFICT S 5 BIBP3226 2% (X 4)
hU-TT O IMERAED Y, ZEEEZN L TRIGEL T 20 Er %2, Y ZEEKOERETSH 2
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3. Human Urotensin I O IMEUKEIER IS 5 BQ123D 522

777 Ofid, 72.TmM KCUZ & % 7 v b REINRV-E ) O SRR /12 100% & L, hU-T O
TG K DA U IR 12 B TR LI b DTH 5, FHIMAOET 1 ERI AV B AR L.
MBSl T EERE TR L TV 5, BQI23 (104M) &, hU-TT 2#:5-9 2 155 AN %5 L 1,

-
o
o

(o0}
o

[o2]
o

N
o
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N
o

Tension (% of maximal response to KCI)

o
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Concentration (-logM)

4. Human Urotensin T © [MEINHEEA <Xt 2 BIBP3226 D52 %8

777 Ofid, 72.TmM KCUZ & % 7 v b REINRV-E ) O SR IR/ 2 100% & L, hU-T O %
G K DA U IR I E B TR LI b DTH 5, FHIMA DR T EI AV B R L.
B EERZE TR LT b, BIBP3226 (10 M) (3. hU-T&#59 2155005 L 7,
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BIBP3226 % FH W CTHEI L7z (K 4), hU-THC X 2MEMNME IR, 7~ b o — i (AREOA %
AIALE L7 b 0) TiEhU-T (100 nM) #5812 KCl ©103.81.3% (n=4). BIBP3226
(10pM) WE#ETE. hU-T (100 nM) #5EZ, KCL.D106.30.9% (n=4) 750,
IV bo—VHERRL THEAZTRD SNEh -1,

z E

GPRUZZEREF, VI MRS F UZBERBIOAEA A FZEEKT7 » 1) —ICHUL TS
D, Rossowski HITK D, V= bR FF VvZHEKERENS » M REIRICHE T 2 hU-T I &
ZMENEEIH ST 2 LS Ny L LA S, GPRUZERLIAN OZERKE
hU- T & 2 IMENAEICBET 2 513, WERZ, HCELWVIRKTH 5, KFETIER. T v
N IR R EIRZ WL hU- D oIE NG & hU-I 0 E K E LTiREShTwn s
GPRIAZFNRVIN D2 75K & DREEZ RG] L 7o,

LT AT, IS SZEREYIE IC X 2 MEIGEIC E. Miass» 5o Ca™ APEERS
HEAERLLTVWEEEZ ONTVWDS, £ T, AWK TII Ca> F + 2 VORI TH 5
verapamil B LU La* W TS L7z, T 0fEE. Ca¥ HEhidic & v hU-T o & INHETE
Mid, m/nciifls fuic, L > ¢, hU-T oIl NHEIC (33 & LT Ca™ offiflasts i
JANNDRADEETH 5 LEZ NS, it@b@@%@@b@ﬂm”ﬁmf ATP?, =
YRR VP =2 —oXTF RYREEOMENEEYE b hU-1 o IMEIHEE
H &Rzt SHlaN~ o Ca™ FEADED 511, m£WF BOTHELEE R
LTz EitEsnT0ad, Lich-> Ty AR TR, F & LTHilastn» SHlai~o Ca
WA X O MENEEERT 2 HThU-T @S E2 6> ATP, T F+) v-l, =a—0
R7F Y&V MEEBEYE % AW T, hU-T o MEINE & %% O MEFBIEE OZE
KL NV TORENOEEARG Lz, £ 2T EHHIC, hU-TOMENFEIEHICB T 2 P,
ZEERORG R Ui, P 2R ATP Fliic X stk s n, EFEHIcHd 5 P
BRBIEHALT 2 2 ik v, MENENSERZS NS ZEAREIN TV EZDD, 2T,
P, SEMFERER E L CHiH & TV 3 cibacron blue 3GA ZH W T L7z, £ DFEHR,
cibacron blue 3GA 2 & hU-T O MENFEIER I EEEZZ TR VEWS TEDBHL M EL -

- (K1), iz, hU-T o MENFEERIC BT 5 ET. ZEKOBGZRET L 7o BT 24K
E. ME TR EBER L. = K1) v 1oflEic X 0, ET AR %20 5 ENGED
ERHINZIEPHIONTVESY, 2T, ETa ZAMKETEHE LTS TV S BQI23
ZHAV, hU-T o MENFEERICE ) 3 BT, ZEEROBG 2K L, T 0fER, BQ123iC
0 hU-TI OIMEIGHEIER REEEZTBEVWEVS TEDBShER -7 (K2), =a—0
NTF R Y ZEKEG TRREEG 5 v BRERTZEEKT, (EOY 75147 (Yiu Yo
Yiu Yo Yoo Yo) DFEET 27, MBS T 2XEEKDY 75 4 7 3EYHE. MEH
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PLC & RS2 T EMHERIS N, TOFHIERLZHS TRV, Y, B MENHEICBIS L
TWABIEN, REBENTWVLEYY, ZTIT, Y ZENRENIETH 5 BIBP3226% V.
hU-T o MENFEIEAICE T 5 Y, RO G O FH#ERET Lz, T 0fEH. BIBP3226iC &
D hU-T O IMENFEER I EELZ TR WE WS TEBPSMhEL 72 (K3),

AWFZE T3, hU-T O MRS W T, cibacron blue 3GA. BQ123, BIBP3226& 5 3
ORI - 702 EEREYEE LR U TR 21TV, 22 h o TR, hU-T ol
BRI CERISEBEGZ b o1, Licid-> Ty hU-T 25 P, ZFIE, BTy ZHFE, Y 2R/
KZEN L CIHE L TV 2 ARE BV EEZ S50 5,

LIAT, HAFRESIMES v & (SHR) 2BV T, bavRFH Y A, DT7F0 7 ThHS
U466191< & 2 M/ EEE © MBI, 87773 ME W%ﬁ«7%rf%57//¢r/zz
DIOZEIRTH D AT ZBEROIEFHTH % losartan I & » THIla N5 2 EWEE SN
¥, & 51T, SHR OKFIRIEARICE VT, = v K& V18 X0 U466191C & 3 IIE INHEAS
losartan IZ X W HIflla 2 Z LG a N, Fio, ROBEHIRKICBWT b vy RF4 v
A, DT Fu s Th B UL6191C X B IMEIED AT, 2 EROFEDIH TH % Irbesartan THIH]
ENFEVIELRD Y, ThlAicb v FORFRIcBWT, Ty I+ 7y Ik
HIMEIEDS BQI2MMLE IC L v lfla st v b dH 5%, Lich - T, MEFEIYE
PHOSZEZERZN L CIENFEEZER L TWARREENEZ 6N b, L LN o, BiEe
B9 2IMEOHMOZEIC LD, B ZERNE SN BN S 5, SElid. hU-T O Mm#E
I & Py 28R, BTy SRR, Y SEERICOWTHRET Lica, ATV SZEEKD b o v K+4 v
Ay ZEEE, oo MENEDESERIC>OWTRE LT 59, i+ 28WEL L0
MEELEED T, SROMIRETDH 5,

&
A ERITT BIchic b, PHREEZRME L THS - G R PR T ET A GBI
RS EHE O BRI Y EHIZ, RIS, JIEEIhERICEHN I 5,
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