4 6 OB OM W sE20% B 1% (1999)

5y MBHBEMERIZBTS 87 FLFY ¥
SEAE% AT B ISR

s T B ZY, & Bk E 2%, BN fEERT

L =]

BT FL Y vaBEAREIC X 5 &R
DOWFEBRPTH720, T v bR R E R
AR % FH v Tl B B AR o0 E R B 8 2 AT o 72,

1) baryEFH v A OFBAUL66191C &
) ER X EREE, FEEIRN pRIEEEA v
07 L/ —VORBEHHEGICLY, BRERGFMEIC
KT L. AV 7as L/ — VoIMmERIERIZ,
IR EY B2l WTEE ICT-118, 55112 & » THEIZHIH
S 7z, ICI-118, 5514F7E T IS BIRAY poalE W3 7
F/O—=VEER5THE, AVTOTL /=D
MEPRIERNIE & & (2l S LB IS - 7z,
KICEIRW a1 B X P auilfiE,ThHhrLrTIS T
L3Ik ¥y ICI-118, 551 % B ALE L 7-FE
KIZBWT, U4661912k » T LA L HERE,
V¥R T VITRERERICERT SR 2
D/ VIERT) Y OMERIEMIE, 77 /80—
Wik o THEEICHRI SNz, DEDOER»L T v
B B R L R AR AR I BT, B2 B/HRD
AT, PZFEEROTIIC L o TH MEILRE
VERDPEL B Z LRI N7,

2) 7 v MERELERERERIIBWT, #
I M %l CHAPS TIEANE 2 brE+ 5L, U
4661912 X ) L& L2 #RECN T 54V 70T
L/ — VoOIENRRIER L, KREFERTHEIC
sz, FEBEEAY TOT L — Vol
HYARIMEAIE, NO SRR HERE Ne-= F O-L-
TVFZ VLo THEICHRI S NN, ¥ 71
FTEIFF—EHERS Y F AT Lo TR

R T L R R R R

HWHlE N oiz. CNLOFRER2LSL T v MEH
JRIMERERERICBVWT, KEEOS Y 7O T
LV — VOMEIRIEH O —HIINEEFETH
0, ZORFEIZIZNO 25 L Twb Z &EHRIR
Iz,

EL®IC

T FL Y UZEARE, 1948412 Ahlquist |2 &
V) - AE A AL O S B ARRR B R 1 A B
HOME, S B ICME, WEESICHEET S
WO a SHEAEBLICREX, BEEICHE
THMBIED pZEBICKIENY, Z0HEIS
Ca ZEERa, a0 754 7Y, pRE
iz g, pDY T H A TS E TV BY,
Z L CTZEOMERE, — M a lEIC &) InE
INHE, RAIELIC X ) MR ERE L ONR, pifl
B & i, (AR OB nAE L
Bra&hT&7., LaL, 19804E4% AR il
BIC L > THMBWRSPEL LI ED, T
MiENR, 7 & EREIRB X OREBIR, © b -
P - A XEIREIIR 2 & OEIRAEAR % 72 F28R
THREENTWARYY, T/, fEkpRIEIcL 2
TR AR SRR~ O BB EAIC L S
EEZLNTWzA, 19924E121F, B AR
& D Ty PREIIRERIRIEEARDS, 19934EI1213T v
I 1 I B B AR s AR A A A N B AR St 3 5 &
EBHE I N TWAY Y, FZTAEEE S,
I FE R B LI - L 7 e % M T3 I B 4R
BoOWRIZLIELIEHVWLRTWS T v MR
MR ERER 2 VT, pREIC X 2 mETLE
Kigiz pir 78 4 758535 hEH 2, /2
WREARGE D &9 R RET L7z, & 512 gRIEIC
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£ 5 MERIRFICHPNEEAFRTHNIE, Thd
EDX) BFEENLTWBEDPZHRE L7,

V] &

I—FIVHREE T DY 4 A% —F v b (200~
250 g) (A% ¥ (500 U/kg) % BRI S L7z
0L, BRERENEKREZ NMzE & TREiliLz. 2
WTZ LT A YOV R TR T 1/ g Bk
FL, KEIMRZEHL CTHRBREESRIC =2 L —
avliz 5%CO2—95%02DiR& 7 A CTHE
1L (pHIZ7.35~7.45), 37CIfR7=niz2 LT
A PV CEREER (6mnl/nin) 24T\,
EREZHE LY, 2 LT A U7 IVHEDME
1¥, NaCl 119.0 ; KCl 4.5 ; MgCl2 - 6H20 0.5 ;
NaH2PO4 - 2H20 1.2 ; CaCl2 2.5 ; NaHCO3 2.5 ;
glucose 11.0mM TH 5.

1. BRAEMRBIC L 5 MEIEKSICBIT S

g7 8 A T ORG O

FEUERFH Y A2 QLA U 46619 10'M T
EREE LA S, EREIREL-0L, FE#E
KW RISV 7a7L / —b (10° ~10°M),
HDHVIERHIEE/ VIELRTY ¥ (107 ~ 3 X
10°M) % RFEW IG5 Lz, /v ¥R T v
OEGICEL Tida, a 28 h%ER 4570
275V Y Y 100, Ik v E Y 10°M % B
BLA., FBRpuEREL LT T/ 0—
Vo 10°M, polERTEE & L T ICI-118,551 10™M
L7,

2. BEAMHIEIC X 5 IMERFSIZBIT 2

BEARAF P DA

R BB R O NI o Bk, SRR T
% % CHAPS (5mg/L) %90BERT A LIZ&
DATo 72, 7EFIa) v 3 X10M ONRKEE
PERARVEF AT A 2 & CHEBREDORERZ L
7o, PR IER HERICBWT, NO ARBERM
EIE LTI Ne-= bO-L-7 VF = 10"M,
Yorutd b —EHEEEE LTI Y FAY
V1M BER L7z,

3. FHLAEEYIRDOLEBYTHA .

U 46619 (9, 11-Dideoxy-11a , 9@ -epoxymethno-
prostaglandin F2¢ ), CHAPS (3-[ (3-cholamidop-
ropyl) —~dimethylammonio ] -1-propanesulfonate), A
v7asrl /=)y, ey, JIVTERTY
Y, AVEAY Y, T /A=), TRFINVI

BFMRBZICL DY v RI T L 5

), Ne-= b a-L-7)V¥ = (Sigma), 73
Vv, bR VYRR MY A (FIGAE),
ICI-118, 551 (erythro-DL-1 (7 -methylindan-4 -
yloxy) -3-isopropylaminobutan-2-o0l,R.B.I) ,

U46619 (Z=% /= THML, 77/ 08— -
AV RAF T UL, VXFIVAIVKF Y FTHR
L7.

4. Rt

FERE RSP R TR L, el
#71Z ANOVA, Bonferroni/Dunn #: % F v, P<0. 05
TR FMICEER L L.

-] R

1. BB X 2 MAERKGICBIT 5
g7 7 A TOEG DOE

U 46619 10 12 & % #EHRE LA®% (EFEEH
15 mmHg 7%, U 46619 107M (2 & ¥ #70 muHg $ T
FR), 4V 7FurlL =) (109 ~10°°M) D B
512 L 0, U46619 10 12 & 5 DEFRED
ERGBEERFEICHAS L, 10TMTA VT a7
L — V5 RMED23.0+2.5% (n=4) £ %z o 7-.
ICI-118,551 10M % MLE T 5 & 4 vV 7u T L
=V 1I0MIZ X ) ERED EAHIE, 4170
FL ) = VERGRMED43.9+5.7% & %Y, 4V
Tar b/ —vomENEEMIZ, ICI-118,551
2 X o THEICHIH S 7z, ICI-118,551 10™™
FHETICESIE7TTF /70— 10 2 LET 5
L, AV 7Fasrl /= 10™MIZX ) EFRED
FAEF9.0£7.9% L2, fvTFaTFL /) —
DOMERERIE, AETIEZRWVATE L ICHIH] S
NAEMICH -7z (K1),
7Yy 10, 3 ¥y 10M, ICI-
118,551 10™M #F7E F 12, U 46619 10™ % # 5-
LEREZ LR SELE, /v¥x7Y >
(107~ 3 X10°™M) % REWICHK G 3 5 & iR
JEIZBERAEICEKT L, 10°M TERED L&
VIR T YRGS RIED29.2+£6.9% &
ol n=3). 75/ 0—=)V 10°°M % RiALE
THE/INVIELRT) VI0MIZL Y ERED
ARG RMEDS7.4+7.9% & %Y, JIVIE R
7)Y OMEPREERET T /8—)L 12X oT
BRI s (K2).

2. BEAEMHIC X 5 MEIRKICICB 5 M

BEARAE I DT
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6 & B O M &520% 515 (1999)

(%)
100

80
* %

Control ICI118,551

%change in perfusion pressure

ICI118,551
Atenolol

F1 4v7a5b/—J)b 10'M OmEHREER(n=4)
U 46619 10"M i2 & » T LR L2 #EWE%100% &
L. I v Fu5L ) - I0MEBELETTD
BRTED LA OEE. ICI 118,551 107 % i
WEHDOAL Y TaF L/ — ) 10'M FEAE T TOHE
WED LR OE 4. ICI118,551 10™M B X O°
77/ a=)V 10°M giiLE®RO Ay Ta T L ) —
Vv 10"M fFFE F TORERIED LR OEA.

* % . P<(.01(mean=+SE)

(%)
100

60 | I

%change in perfusion pressure

Control Atenolol

B2 JITEXRZUY 10°M OmEHREER(n=23)
T Y 10, Ik r¥ ¥ 10%M, ICI118S,
551 10"M BALE #, U 46619 10™M 12X » T EH
L-#ERE%E100% & L. I v=¥xoy v
10M FETFColERED FRogs. N7 7/
o=V 10°M Fibi@E#H D / VT ¥R 71) »10M
FAET COERED LA OE A,
% : P<0.05(mean=+SE)

&1 AV7ATV/ - ONMERRERICRIETAROEE

i & (%)
Av7asFlL /=
HE (+) n=7 WE (=) n=6
10°M 36.6£5.4 22.5+2.7 *
10*M 80.2+2.8 53.5+5.4 **
10'™™M 87.3%3.2 78.0%4.1
10°M 90.2+2.8 79.91+4.3

BRI, U46619 10M 12X ) ER LZEREZ100%E L, AV 7UTF L/ —=NiZE>TRA L

EREOH &ERLI.

1 P Rz MR 25 1RAF & M7 BEAR Tid, U 46619
I0™MIC X AERED LA T TEF VT ¥ 3 X
M TIFIZEEICHEl SN L
CHAPS % JLiE L 7 AR T, U46619 10™™ (2
Xy PR LZERER7EFIVa) 3 X10M
TET LA o7, ZOIZLIZCHAPS (2L 5T,
NI ASEENIZ R R SN TVWA T ERLTWA,

MEANEMBEFET, FFEFTTOS Y TaT
L/ = VoMERREHR & 1I2RT. U46619
0™ I L AERIED LRSS/ v Tu T L
J = VOMENBERIEAEZRETLI LICL
D, fEiEEFE (10°M, 10°M) TH Z I2HIH &
nrz.

* :P<0.05 * % :P<(0.01 (mean=+SE)

RICNe-=Z pO-L-7 LV F = 10*M % 4L{E
L72EEARIZB VT, U46619 10°M TilEfRE% £
Axg/ioblc, 41v7a5L/ —VI0M &%
542 L HEREDKTI328.7£8.8% TH h ,N“-
ZPHE-L-7VF= ¥ 10'M RLEEAR TORER
FEOET (62.84+7.6%) ICHLARIT/NE2HE
ThHhotz (F2)., ZhixfL, = b7V F
FhU YA 10 Ol EILRIERE, Ne-= b
O-L-7)VF = 210'M D R{ULE 2 X - THH &
Nhhol, FERIIRLTWEW,) 4 ¥ FA4
vV 10°M OHILEIX, fVv7aTL /) —LvD
MAEEERIER 2 36 L e o7z (3R 2).
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EFEZIZL DY Y RI T L 7

&2 4v70FL/—)b (10M) OMBEHRERICRET Ne-Z bO-L-ZIF=Z U ELUA

YEABL Y ORE
i #E (%)
ORI MG
Ne-Z b E-L-7VF=> 10*M (h=7) 62.8+7.6 28.7+8.8 *
A Y FAFY Y 10°M (n=3) 56.0+5. 4 52.9+6.8

AESRIE, U4661910M 2 ) EF L2#REZ100%E L, 41V 707 L — Wil X o TRA L 72T

DEEERLI.

z £

1. BAEERBIC X 5 MEERKIGICEIT S
g7 4 TOMS5 0BG
MERLY T FLF) UEREENT B IMLETE
g e/ EN TR LEINTEY, —F
ﬂﬂﬁfif DR Lo & O
BmGEhoEmE b b shT&LY, L
L, 19814E12 T v bETBYAREGIRIEAR A, 7=/
F IRV I VB LUICI-118,551F4/4 T T/ v
IEAT7) VLR T A e, MEFE
BHORMBEIER I 2R B RDAL 5T prZBHRIC
XToTOHELULWREEROH S Z LITRENTY,
DRI BN TS piDA%R ST BB ARIEIC L -
TH OO, CHIEOMAIET LI L
ARENTB Y, fEkr b Fbh Tz
B, W v ) H R HILH IR
VizhwborEzo6NA, LaL, MEICBT
%N DIRERIE, 4FTOLIARVIL
BIZOWVWTOARE EN TS, 22 TEESIT
IR s ML\ C BB 2 o % Rl i’?‘?ﬂi‘nﬂufﬁ‘”ﬁ
WOMZRIZLIZLIEHWSNTWAS T v b EEE
MEREREREZHWT, pRIEIC X 5 MER
Kz piir 74 4 7HB5 3 5089 »EiRe
L7z, A4, a1, a2 BEMEFEETT/ VI
A 717 ¥ 107 ~ 3 X10%M iZ, U46619 10™™M
[CE ) B LR 2 R R L, 2
DI OERIL, EIRW pulRETHLT T/ 10—
VIZX > THRICEH Sz, 2 OfR KL
BELAVIIBWTS piZB e N LSRR
FIBDHIEL 9 5 2 L EREAB LTS, K&
MWEHEIOHEEN- ) VYR T ViX, ML
RICx LRI ER A2 HT L EZ bR
TV, REMBERD g1 &4 LTI EILRIE

% . P<0.05 (mean+SE)

A% &3 L) 2 EMMERPHEETL00b L

Nz, 5%, paENT5MEILEEHOER

HERICOVWTHRET L TV LEDD 5.

2. BERBEMHEIC L 2 MBEIRKSBICBITAH
B RAF P DO RRET

—#IC, BRAMEEEIC L A MEIERKED
AHZAXNE, ROLHIZEZLRTWS, I

AR L ICHFE T B B BEAD pEENSE
DFEEIZELY, TFZNVEBEY 7 5 —EER LS
i, HMIREAY A 2 U v 7 AMP (adenosine 3,5,-cyclic
monophosphate ; cAMP) A& 5. DWW T
cAMP IKfFEHEE ) ~ 2{LE 3 (protein kinase A
PKA) OIFM LY, 342 VBHFF—¥
VAR INA LY S AW SR s il N § V)JIIl"‘A‘?)LEf'Eﬁi‘EE
HEENTWAY, LiL, 19884125 v b KHE)
IREGCIREEARTA v 7L ) » OMERIER 7 7 =
NEEY 7 T —EDOHEETHLAFL YTV —1C
ToHEl sz e hRESLY, 512
Gray 5 1, 19924E12F v b KEJREGINEAR T,

CAMP & ¥ A 2 1) v 27 GMP (guanosine 3,5,-cyclic
monophosphate ; cGMP) DO#hnz4EsH 4 v 7L+
)Y, Tx VA Y OMBRIERD, NERET
TEIHEL, 0 NO A RHERICL - T,
AVTVFY) Y, TxIVAI) 2K 5 cGMP
DA FITIH S B D5, cAMP O 4RI S h
B Ehb, 4V TVLFY MINERRE RO
BEBBICKHEELTAMP 2K L, ZhPHE
D BT BRI NO 25 L s
WBY, F 7z, 19934E1213 T v b R ED R Btk
BEARY BRI & - TR SRR
BT ENRE SN TV iy R KAE
HOMEBEIIRIEHOKF L LT, NO, Yux¥
7Y, HAHVIIETBETICL S b ONE
25N 5, A[E 0 R ETEAICB W
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TH, AV 75/ — VoIS ERIZ, W
FBEICL D10°M, 1M &\ 9 (KIE BRI CF
Bl Sz, ZoZkid, pRBRENTS
A FRAY 7 ISR FUG I X I D E D B
ThbHIEEBIRBELTNS, TONERIKFE
DHFEERIE, 1Y FAH T T S hT,
Ne = hO-L-7 VX v CHEICHH SN
LD, 4V TuF L — VORI
REHICIENO S G LT 5B 2 EATRIEE N,
KERTIE, BOMETFICE L TIIRET LT
W%, CHAPS 12X W NEEZBRE L72EEAR & No-
ZMO-L-7VF= U2k o TNO SBEZZN
HIL-EART, AV 7as L/ —)V10°M D
PIREH X WO OME 2 X o THIE1E30% 55
L7z, TOEH4v7FaFL /) - vonEiE
YERASRES S N A BRELVTEITZFELZ L2,
BAMEHRFOEGEH o2 LTHbThTHAS
LEZbND. BILE, SR, BERFEZET
MENEFIEESNSEZ LIZELAISNTVRSDS,
ZDL) BHAE, BERKRENT HIMENLR
FOGASRES L CW AR H 5. 4% SHIIB
ZHEEE T B AR LR o A B
BERIIDODVWTRFATALENDH 5.

5 B

Z v MERBEMERICBWT, BT FLY»
SHEROALRLRLT, 7 FLF) v 2wkl
HIC & > TO MBEIRGAHE LS Z &R L.
F7:, KBEOA Y FOT L /) — VOISR
HO—IENEIREETH Y, ZOHFI2IE NO
DG LTW5EZ EARBEN,

X [

1) Ahlquist RP : A study of the adrenotropic receptors. Am J
physiol 153 : 586-600, 1948
2 ) Berthelsen S,Pettinger WA : A functional basis for classifi-

3)

4

~—

6

~—

7

~—

oo

©
S

10)

11

—

12)

13

=

14

~

15)

cation of « - adrenergic receptors. Life Sci
1977

Land AM, Arnold A, McAuliff JP, et al : Differentiation of
receptor systems activated by sympathomimetic amines.
Nature Lond 214 : 597-598, 1967

O,donnell SR, Wanstall JC . Demonstration of both f3 1-
and 3 2-adrenoceptors mediating relaxation of isolated ring
preparations of rat pulmonary artery. Br J Pharmacol 74 :
547-552, 1981

Horst MA, Robinson CP : Action of agonists and antago-
nists on adrenergic receptors in isolated porcine coronary
arteries. Can J Physiol Pharmacol 63 : 867-871, 1985
Yamada S, Kashiwabara T, Nakayama K, et al : Demon-
stration of /3 1-adrenoceptor mediating relaxation of porcine
coronary artery by radioligand binding and pharmacolog-
ical methods. Life Sci 43 : 1999-2006, 1988

Miyamoto A, Ito K, Nishio A : Characterization of
beta-adrenoceptors in Pig basilar artery from functional and
radioligand binding studies. Jpn J Pharmacol 61 : 93-99,
1993

Toda N, Okamura, T : Beta adrenoceptor subtype in
isolated human, monkey and dog epicardial coronary
arteries. J Pharmacol Exp Ther 253 © 518-524, 1990
Gray DW, Marshall I : Novel signal transduction pathway
mediating endothelium dependent 3 -adrenoceptor va-

21 : 595-606,

sorelaxation in rat thoracic aorta. Br J Pharmacol 107 :
684-690, 1992
W Matthijs Blankesteijn, Theo Thien : Effect of NG-

monomethyl-L-arginine on the /3 -adrenoceptor mediated
relaxation of rat mesenteric resistance arteries. Life Sci
52 :135-139, 1993

Graves J, L Poston : j -adrenoceptor agonist mediated
relaxation of rat isolated resistance arteries, a role for the
endothelium and nitric oxide. Br J Pharmacol 108 : 631,
1993

MacGregor DD : The effect of sympathetic nerve stimula-
tion on vasoconstrictor responses in perfused mesenteric
blood vessels of the rat. J physiol 177 : 21-30, 1965
Opie LH : Receptors and signal transduction. In | The heart
physiology, from cell to circulation 3rd ed, New York,
Raven Press, 1997, pp.173-207

Grace GC, Macdonald PS, Dusting GJ : Cyclic nucleotide
interactions involved in endothelium- dependent dilatation
in rat aortic rings. Bur J Pharmacol 148 : 17-24, 1988
Cooks TM : Endothelium-dependent vasodilator mecha-
nisms. In | Garland CJ, Angus JA eds, Pharmacology of
vascular smooth muscle, Oxford university press, 1996,
pp.233-251

Presented by Medical*Online



EFMEBICL Y R T L 9

On the Mechanism of 8 -adrenoceptor-induced Vasodilation in Rat Mesenteric Vascular Beds

Masayuki Iwashita®*, Masayuki Endou* , Fukuichiro Okumura*

*Department of Anesthesiology, Yokohama City University School of Medicine,

Kanagawa, Japan

Adrenoceptors were initially classified by Ahlquist
as  and /3 based on the different contractile effects of
epinephrine, norepinephrine and other related agonists
on the smooth muscles. The 3 adrenoceptors were
further subdivided into two categories, namely 31 and
B2. The former mediates chronotropic and inotropic
responses of the heart, while the latter produces
peripheral vasodilation. However, recent studies dem-
onstrated that activation of pBi-adrenoceptors also
produced vasodilation of isolated pulmonary or co-
ronary arteries in various species including human. In
principle, p-adrenoceptor agonists are thought to
produce their vasodilatory effects by activation of

adenylate cyclase-cyclicAMP-proteinkinase A path-
way within the smooth muscles. Interestingly, possible
involvement of nitric oxide in 3 -adrenoceptor-
mediated vasodilation was suggested in rat aortic and
mesenteric preparations. Therefore, we investigated
the mechanism of j -adrenoceptor-mediated vasodila-
tion in rat mesenteric vascular beds. The results
suggest that g1-as well as 32-adrenoceptor stimulation
produces vasodilation, and that nitric oxide released
from the endothelium might be involved in the
vasodilatory effect of isoproterenol at lower concen-

trations.

Key words : pi-Adrenoceptor, Endothelium, Nitric oxide, Mesenteric vascular beds
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