Vasoconstrictor Effect of Neuropeptide Y on the
[solated Canine Coronary Artery
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Neuropeptide Y D4 X @Bk T 2/EH
—fEHIMEEARIC L B HE—

SRAFEESINRESE B (TF  THEHRE)
' &K #H F
(R 2 4 6 H23 B2

= a—uR7FF Y (neuropeptide Y, NPY) 336D 7 3 /B L DA 2R EBREE~ 75
Fe, B, REZBMERFIZ / VIERA 7Y e AFEL TV, LETREBREE CSRE T
THZILLY, EERAMCEELGEH AR L T A s#EI LS. 22T NPY OFEHIRIZ
MTZERZBEL0ICT 572017, /4 XEHBRER2HAWT, NPY 0EZBEOTHRCNT 2 /EH
BLUZOBUES L MO MEFEWE OEEIRIVEER T 2 NPY OBMER£R L. &
512 NPY OFEHRICH T 2FRACBI2NROES 2R L. BERMA X ([HE39E, BE
9—-25kg) & DV EEIMRERE L, EEFEEOMIMAIE L UKRBE» SERERLER L. i1 7
AW CHER LIRSS L, NPY, ok = (5-hydroxytryptamine, 5HT), 7z =171 >
(phenylephrine, PHE), 0 X ¥ 75 > > F, a(prostaglandin F.a, PGF.a) 285 L K4 T 28
JIEERMIZESHLS. 42 100°M 8L 100'M O NPY OFiES208%B 1215 2BER5L, 2
noDEEIRIFEERS Y I BN 2 » 2R L7, E-8REICAE QB L 2 ERCRIE: 2585
270 NPY OE#, MEOEESHRKIINT 2ER BT AREOMERRNL 2. NPY ZEEEKES
CRBIRER L IE S /228, ZOWKERIZ SHT 12th~§5< ., PHE, PGF.a L BIZAS CH -7, &
7: ZOEEO BEIRIGEER LS L D REHIZBETH 7. 100°M BL U 107°M & NPY D&
#5124 0 5HT, PHE OUUEERIIEMEL, 0RE-RICHBREFCBHLS. 100°M O
NPY BEZOBEHRIGEERITD T, 100M y T bTFHTho7:. PGRa BLUBH YV Y LDH
BRIGEIERIZ NPY OREXZ U S»h 7. NPY OB IIBII2AEOHESORSTIZ, EEOT
BRIGEFERIINROBRCEELZ I 2 o7, 72 NPY © PHE 0 BEIRIGEER Iz3 T 2 183
ERLVARDERIIEELZ T ko7, NPY REZEOTERIGEER BTG, o mE/E
BVEOEERIGEFRAOEEEREZEL Tu/. ZOEE, MEBEOFERIZLY NPY $BMED b —
XAEZBEL TR EBbhrz. 72 NPY O Z0EE, MEOTERIVEFER BT sNEOHESI12
ZLLBWHDLEbhT.

Key words neuropeptide Y, isolated canine coronary artery, endothelium

Za—8v~x7FF Y (neuropeptide Y, NPY) % BFFIZIL OMHL T O™, LETIEEREED
Tatemoto 5" 2 X D BYNZ 7 5 DR L D fh # s REMERBICESBECEETAY 2Lk, HER
NEFLORESEEBREE~N7F KT, 36EO7 3/ FAEICEBELEE AR L TWAREEIHE XN
BIDEREhTO 5. BIESMOR, FE2TRm . ¥4HNREOA LS THERRBERIIBVLTY

Abbreviations: 5HT, 5-hydroxytryptamine; Ach, acetylcholine; cAMP, adenosine 3’
5-cyclic monophosphate ; EDRF, endothelium derived relaxing factor ; EDCF, endothelium
derived constricting factor,; NE, norepinephrine ; NPY, neuropeptide Y; PGF:a ,
prostaglandin F,e ; PHE, phenylephrine : B84 TEiRSsE
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i) ~OBESOAEEESEREEI N TS

L L Z2 DEMFHEES 2 OFRRFIC L TR
EETHLOWEBR SN TOEBRAOEANS L.

¥ 7= Furchgott 5712 X % N BRIME MEE T
(endothelium derived relaxing factor, EDRF) %
BL%, MEEHWEDS L HMERNKS» S EDRF,
prostaglandin L., PR 81K & IX#H K F (endothel-
jum derived constricting factor, EDCF), angiote-
nsin 11 % $oMBHEES & CEREEYE & ]
HaemEFEHOBRPELSE T I LS
Ehor. NERMEFEHBEORMI BV TE
EafERRLLTED, MEEBPEOFRAREE
EET 5 L THEOESERNT5 Z L TARER
bhd.

z > TH%IE NPY oBBRICH T 2 EREH > 2
T Ao, F A XBEREREAOTUTOR
%5 1F-7. (UNPY OBEBOEER~OERS L U

N

7OHME. QfboImEEEYE O EEIRINGEER
W32 NPY offfER. 88 T udHEoBEiRA
OYER. 313 S ZDERE, MED NPY oE#ikic
WY BERCEITARROBSEERETLIC.

HNERE L UHE

1. %t ®

HEUCIIAE 9 —25kg OO X 39
RO REOPHEHEREI 14.540.6kg T
Bot. Y ML EST—L (30mg/kg) FIRMNKS
ok B RREE, BRIBELL. TAHP0OERD
HUKES L EERT CREREZEER HHLL.
BT F TR A E e 0 BEIFEBOEAIES (E T T AU A
DIgEReSMEO v 7 A > PILCHEY, ME2.2-3.3
mm) % EEIIGT A EEAR & L, EEEREE (8 b T
BEESMEDE S A 125D WId S A Y PR
W ALE0.7—1.3mm) BERMEERE L@ 1) @
SREOBESHEBE BREE KL ok, REEME
(Y v 8R, BR) TTAESTOFKICHK, ME
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Fig.1. Schema of measurement of
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TAJ i L‘u

isometric contraction.

Krebs solution
Helical strips

prepared from proximal and distal portions of the left circumflex coronary
artery of 39 mongrel dogs (either sex, weighing 9-25kg) were suspended in
Krebs Buffer (pH 7.4) gassed with 95% O, and 59%CO, at 36.5°C, and the
isometric developed tension was recorded. LCA, left coronary artery; LAD,
left anterior descending artery; LCX, left circumflex artery; 0. D., outside

diameter.
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8L 0EDRER TEERIER L ERIL /2. FAIRE
A EX15mm 8 1.2mm, REHFEEIZE & 15mm
i§1.0mm & L7z, {E®L 724EA1T 2ml/min O—E D
HEORERTRERL IEBEN (F&2.4ml) 10 EH
L. ERAOTIRIZBHEEOBECHEL, LiF2%R
HEHLF AT 2 —%—TB-65IT (HEXE, &
B EEELE. PIVAFa—9—TRELEER
HEHOELIRBHRET > 7 EF-601G (AENE) T
gL, EERA Vv 20— — (BARE) 2B TH&HL
72 (@), ERENE L GEIIRERIZIZ 1.25g, K
WERAEAICI2 0.75g R EM L. FERIZIZ 7L T A
WEHEREL, FOMM%E NaCl 120.0, KCl 15.9,
NaHCO, 25.0, NaH,PO, 1.2, CaCl, 2.5, MgCl,
1.2, glucose 5.5mM & L7z, EEBEd3# 2 7795%
0. 5% COBAFATHEREIT\ pH7. 4IZH#HL
7o, gRlERKRY FEROL KBS BEICEKE B
L, MROBE%36.5+0.5°ClcfR->7 (F1).

EAZBBEMNICESHRSIMKREL , EX0RE
TOBIERABREL ChS>EBEEHKBL . 8FEHR
R4 7oy ) vy Y CEERSBENCRBREEER
WTEESL, ZhICX DERCRETIEN L
BREFNOHE - RISHBRERD 2.

EMEERE TRSBENOBRE L LTERLL.

EROKEIW 80mM 0FA ) v A RER (NaCl 7
4.1mM % KCl 74.1lmM TE#R) TERL THiEEE
8%, ZOBOIGEEE100%E LT, ERETHE
bNTIKER #AZHEL L 72,

II. fEREH

EBIZITE AR NPY (<7 F FIFER, KR),
5-hydroxytryptamine (Sigma, ST. LOUIS, U. S.

response

Contractile
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Fig. 2.

A)), prostaglandin F.« (dinoprost, /%, KBK),
phenylephrine hydrochloride(3 5 b 5t , #H &),
acetylcholine chloride (B8—8i% HE) Z R/,

Il. 81 (NPY nEZENREROBUEL & U

NPY o EEIMERICE I 2AROEE DR
&)

A—04 X (n=8) & NEMMEA % ~#, KEHE
Fx—EFEL 2. EEEARE L UREEERD 4
FBRENZN 2.740. 1mm (P 1ERRE), 1.2+
0.lmm TH o, WIEERERZR, EUEHERD—
21t Furchgott 5D FEVIZHEWRERTES L72E
WTREBIIRD BRI 2 R L N EO #8288
fTo/:. (EEANETFEHMED 2 IIRBAHBIILE
BEWHETEHET A L ZORMEIZIVREDIEL A Y
TRUBEBESh s a3, £ 208FICL2FE
HOBBEEHTEBZIZL/NELESATLE™),

FhENEFHEEIESEL, IXI*M 072 ¥
7% » ¥+ F,a(prostaglandin F,a , PGF,a ) DR
LIREBRTERLFERPIEEEI S, Z08
T2 7 F 13 >~ (acetylcholine, Ach) 285
L, MEMBERTGOEEY R THERBEOEE LT
L7z, Ach ZMEANEMEL Y EDRF 2#Bs ¥ 2
ZEBHMSN®, Ach BE5IZLDAEMNBEL T3
BAGMERICE R, HE 2B 28X TILiE
RIS HEHEL 2.

BOSTHIRFER, MMEEANOBEY 107, 3x107°,
107%, 3x107% 1077, 3x1077, 107¢ 3xX10°*M &% 3%
LI E FERNPY 274 70y v I TEREMNC
REFENIZHEEL, SERIZB32 NPY OFE-K
SR &kt (R 2). Bans: NPY ORE-RIG

11~

Contractile response of cumulative addition of neuropeptide Y(NPY) on

proximal portions of the canine coronary artery. NPY were added directly to
the bath at arrows (a-h) so that the concentration of NPY in the bath would
be 107°M (a), 3x107*M (b), 10-*M (c), 3x107*M (d), 10 M (e), 3x10-"M (f),

107°M (g) and 3X10-°M (h),respectively.
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g o e s v, NPY OEBIRIZT 25RO &
frEs & U NPY OHEEIRICHT 2 FRAICE T 2K
DG 2ETL 72,
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Fig. 3. Concentration-response curves for neu-
ropeptide Y(NPY) and other vasoconstrictor
substances in proximal portions of the left
circumflex coronary artery. Contraction
induced by 80 mM K* were taken as 100%.
Vertical bars represent S. E. M. n=8). @,
NPY; O, prostaglandin F.a (PGF.2); A,
5-hydroxytryptamine (SHT); A, phenylephrine
(PHE). =*, p<0.05 compared to contractions
induced by NPY; * %, p<0.01 compared to
contractions induced by NPY; % %%, p<
0.001 compared to contractions induced by
NPY.

107*M @ NPY ADICEEL, 10°M O NPY 0
WE2043% - FE PHE OFE - KICHEE KD 12,
WITEEDBRERIIELCOLHBEL 2% 100°M
O NPY ADOBREKIZEEL. 100'M @ NPY o
HLE20 I8 5126 5 — & PHE O£ - Rt
@rReo: (EE2-O). AEEERE SHT (=6,
EE& 2 —~®), PGF,a (n=6, £& 2 —®), 80mM g
BV ARERDND=6, EB2 @) THHETLL. 2
Shi-HE-RISHB L DAY OFHFIZEL
pD2 {H (BX DBEAREDNXDRIEZT I SEIT0
L ERZREWMOTLVEEO BANEE &L HE)
ERDIz.

¥ 7 —ZOEARIZ B0 T 3 E PHE,
5HT, PGF.a DRE—-RICHES &£ U 80mM OF
D AMRERIZEDIEREE RS, ZThSOWEOR
B - FISHESEENCEb SR ERESHL 2 L
EREFRL 7z,

V. £83 (NPY oMBEOTBERIEERC &3

2 AR OBE NIRRT

B—D4 X (n=7) 12 & DA MEE L —ERRL,
— D OREAITEER | & RIS /78 TP B O B R
T, —DOEBARINEEZEBEFELZ. AchiZi DA
EEEOERL2BERL-%, EB 1 LRARLTNETHE
EATO PHE OF& - RKIGHiE% RO, 602FHE
BREEELERT 2RERE 3X107°M O NPY A
DIZEEL, 3X107°M @ NPY D#iLE205M&IC
FHE PHE oFE - RCiEesRo 2. 2 ohmE
A0 FE - FSi@otE 2T, PHE OfERIH
+3 NPY OEMifERIz BT 2AEDOEE 2REFL
7z

VI, #ErHEIERE

AN T N T EREEE Y LTRT
L. &EMOEHEOEZEOKRED Student O t RE
¥ 713 —TEBIC & B BT, Scheffe DEELL
HAEALTFY, EREN0.05U T2 > THEEED
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1. NPY o E# 0 EEIRMNAEER

EE 1 OWNELEFEL EMBERCBOLT, 29
hi: NPY R & — RISHiEx tto mE e TsH
% 5HT, PGF.,a, PHE rLt&RaI L7z, BAS
NPY k& h BEfkEEcimRsEs Rl &3).
PGF.a, PHE & BEBEKERCIUERICETL 2.
SHT i3 10°M M EOBE THERIGE R TEERY
HotDT IX10 M UTORET, SEMEFDHT
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FOWHEER 2B L 72, 1 ZEBIRICK 32 NPY
OUHEIERIL 3% 107925 3x10°M £ TORECS
wTit SHT EDEBINE L, 3X107°M DO#E
BLTO NPY X2 E &I SHT 0lEE O
18.3% T &R o7. £72 NPY & PGFa B & U
0 BEERHEF THS PHE t 3REBE BT
gRIErED AL (€3).

II. NPY 0 E# 0 EHREMEIER OBz 0B

EE 1 OWE 2 RF L A EER & REEEET
NPY 0H & - RIGH#HE %L, NPY 041 X E#
Rty 2EREOMUEEREF L7z, 80mM OFH Y
Az & BUEEILIE AR A T 1,111+ 70mg, K
AT 685+ 96mg THHHEE (p<0.01) 2FED
2. CRIBERAOKESDEIZLLZ LD EEDNT:.

WA b2 NPY 12 & 0 HBIREEICIERIS %
FL72DS, IHERIG 2 30 2 B E O B 1 RBEHES
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Fig. 4. Concentration-response curves for neu-
ropeptide Y (NPY) in proximal and distal
portions of the canine coronary artery. Con-
tractions induced by NPY were presented as
values relative to those induced by 80 mM
K*.; mean absolute values in strips from
proximal and distal portions were 1,111+70
and 685+96 mg (n=8), respectively, the
difference being statistically significant
(p<0.01). Vertical bars represent S. E. M.
(n=8). O, strips from distal portions of the
canine coronary artery; @, strips from
proximal portions of the canine coronary
artery. %, p<0.05 compared to contractions
induced by NPY in strips from proximal
portions,

BETH-7 (®4).

NPY (z X 2AROIGHER L, EAEER & KIBHL
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BHETE 200 T, S0mM OFEH U 7 410 X 5 U4
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BB TH o .
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Fig.5. Concentration-response curves for neu-
ropeptide Y (NPY) in proximal portions of
the canine coronary artery with and without
endothelium. Contractions induced by NPY
were presented as values relative to those
induced by 80 mM K" ; mean absolute values
in strips with and without endothelium were
1,111£70 and 968+77 mg, respectively, which
was not significantly different. @, strips with
endothelium; C, strips without endothelium.
Vertical bars represent S. E. M. (n=8).
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70mg, 968+7Tmg THEZ2#RDLp o7z, £2T
DN KO HEEER 1z X 5 EENCERG ORI ER
TEBHDELT:.

NPY O&EEIE T 2 UERIEI - OOELOET
HEEEn< (K5), NPY OEEOEENRIEE A
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BRI I- R 2T NPY ¥ R
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Fig. 6. Concentration-response curves for phe-
nylephrine (PHE) in the absence and the
presence of neuropeptide Y(NPY). Contracti-
ons induced by PHE were presented as values
relative to those induced by 10*M PHE in
control media without NPY. Vertical bars
represent S. E. M. (n=6). @, PHE without
NPY: O, PHE with 10-°*M NPY; A, PHE
with 10-"M NPY: %, p<0.05 compared to
contractions induced by PHE in control
media; * %, p<0.01 compared to contractions
induced by PHE in control media; * * %,
p<0.001 compared to contractions induced by
PHE in control media.
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HEoEMm L~ £72 100'M O NPY ORI Sz
IoTi 100°M 25 3X10°M £ COBEILBIT 3
PHE 0O U&Es @R a nr: (K6). pD2 fEi3 10°M o
NPY 05 F75.30£0.06 (p<0.05), 10'M @
NPY O#i#s FT5.51+0.04 (p<0.01) T, NPY #
BETFTTD4.99+0. 08T EREFEICKRE S (1),
PHE DR & RICHRIHROERED NPY 0F
EEDERCEBHLL (K6).

2. SHT ORBERIEIER 2RIEFT NPY o
DHRE (KB 2 -Q)

z2 5N INERIE NPY EEETTO 3X10°M
SHT 12 X 2 WEE£100% & LT, ZRIEHT3EHS
BrHE L. 3x100'M @ 5HT & & 2 R
10-°M ® NPY D51z L h BEEIC (p<0.05) 35
L#. 1007M @ NPY ik »> Tk 100'M » 5
3%10-°M £ COEEICH TS SHT 2 & 2 UEEH
EEIZ (p<0.01) BEan: (MW7), 2 10'M 0
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Fig. 7. Concentration-response curves for 5-
hydroxytryptamine (SHT) in the absence and
the presence of NPY. Contractions induced
by 5HT were presented as values relative to
those induced by 3x10-*M 5HT in control
media without NPY. Vertical bars represent
S E. M. (n=6). @, 5HT without NPY; O,
SHT with 10°M NPY; A, 5HT with 107'M
NPY. #*, p<005 compared to contractions
induced by 5HT in control media; * ¥,
p<0.01 compared to contractions induced by
5HT in control media; %, p<0.05 compared
to contractions induced by 5HT in media with
107*M NPY.




Neuropeptide Y OFEEIRICS T 5 /EH 579

NPY ORi#& 5T s 2 3x100'M, 8L U
3x10°M @ SHT i X 2 UE&E I 100°M @ NPY
DEHEET TOENIHAEREI (p<0.05) RTH-
.. pD2 fEiz 10°M @ NPY O #i#&5TF T7.43%
0.11, 100'M @ NPY O#i#5 FC7.52+0.10,
NPY EEETFT7.1520.08TH -7, iz 100'M @
NPY O#if5 T o pD2 {Hix NPY JEEETTOZ
RICHAREEI (p<0.00) K&» o7z (F1).
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Fig.8. Concentration-response curves for prost-
aglandin F,a (PGF.a) in the absence and the
presence of NPY. Contractions induced by
PGF,a were presented as values relative to
those induced by 10°*M PGF.a in control
media without NPY. Vertical bars represent
S. E. M. (n=6). @, PGF.a without NPY;
O, PGF,a with 107*M NPY; A, PGF.,a with
107"M NPY.

7%, 107*M @ NPY BE#HOMENEER2ZH T,
W0'M THEBEOMEINEERAR IS b T2 TH-
7z (E3).

3. PGF.a OEBINRINGEIER I 2 IZ T NPY O
BOBN (EB2-0Q)

AbhnINEE R NPY EFEETTO 100°M @
PGF.a i X B IMEEF100% LT, Zhikxdd 28
AETEL . PCF.a DHE - KiGHRIE 10-°M B
U 10"M @ NPY ik W E&Ex273 (K8),
pD2 {Elx NPY 3EFIET T5.24+0.14, 10°M O
NPY O#[#% 5T T5.24+0.12, 100'"M © NPY O
BE5TT5.2520. 0CHEZ 2B ahoTe (R1).
PGF.« D EERIGEERIE NPY o &2 R )%
ot

T 'T
(mg
1000 4
S 500 4
0
NPY NPY NPY
{-) 107°M 1077M

Fig.9. Contractions induced by 80 mM K* in
the absence and the presence of NPY. Verti-
cal bars represent S. E. M. (n=6).

Tablel. pD, values for PHE, 5HT and PGF.a in the absence and

the presence of NPY.

pD; control

pD; NPY 10 M

pD. NPY 107" M

PHE 4.99+0.08 5.30+0.06* 5.5140.04**
5HT 7.15+0.08 7.43+£0.11 7.52%+0.10*
PGF, 5.24+0.14 5.24+0.12 5.256=%0.10

Values are mean+S.EM. NPY, neuropeptide Y ; PHE, phenylephri-
ne; 5HT, 5-hydroxytryptamine; PGF,a, prostaglandin F.a : x,
p<0.05 compared to pD, values in control media; %%, p<0.0l
compared to pD, values in control media.
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4. 80mM DA Y 7 LD BHIRIKEER ICRIZT
NPY 0EEB0RE (K&2 -O®)
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Fig. 10. Potentiating effects of NPY on PHE-induced constriction of the canine
coronary artery with and without endothelium. Vertical bars represent S. E.
M. (n=7). @, PHE without NPY ; O, PHE with 3x10"°*M NPY. %, p<0.05
compared to contractions induced by PHE in control media; * %, p<0.01
compared to contractions induced by PHE in control media; * * *, p<0.001
compared to contractions induced by PHE in control media.

Table 2. pD, values for PHE in strips with and without endothelium in the

absence and the presence of NPY.

Shifts of concentration-

pD: control pD; NPY 3%x10* M response curves
Endothelium(+) 4,93%0.10 5.29+0.09* 2.35+0.17
Endothelium(--) 4.99+0.05 5.38+0.07* 2.49+0.22

Values are mean+S.EM. NPY, neuropeptide Y ; PHE, phenylephrine; %, p<0.001
compared to pD, values in control media.
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Abstract

Neuropeptide Y (NPY) is present in sympathetic nerve endings together with
norepinephrine, around the coronary arteries in the human heart. The effect of human
NPY in vitro on an isolated canine coronary artery was studied. Helical strips prepared
from proximal (outside diameter 2.3~—3.3mm) and distal (outside diameter 0.8—1.3mm)
portions of the left circumflex coronary arteries of 39 mongrel dogs (either sex, weighing
9—25kg) were suspended in Krebs buffer (pH 7.4) gassed with 95% O, and 5% CO, at
36.5C, and the isometric developed tension was recorded. In some strips the endothelium
was removed by rubbing the intimal surface with a filter paper. In order to study the
effects of NPY on agonist-induced vasoconstriction, concentration-response curves for
phenylephrine (PHE), 5-hydroxytryptamine (5HT) and prostaglandin F2a (PGF2a) were
obtained after preincubation for 20min with NPY (10™*M, 107"M). NPY caused a
concentration dependent contraction, which wassmaller than that caused by SHT, but equal
to that caused by PGF2 a and PHE. Contractions induced by 3X 107 M, 107 M, 3X 107 M
NPY were greater in strips from the distal than from the proximal portions, when
compared as relative values to 80mM potassium-induced contractions. Low concentrations
of NPY (107* M, 107" M) enhanced the contractile response to PHE and 5HT, but not to
PGF2a or high potassium. At 107* M, NPY itself did not evoke contractions directly ; at
107" M, NPY evoked a weak contraction. Concentration-response curves for NPY did not
differ in strips with and without endothelium, and there was no difference in the
potentiating effect of NPY on the PHE-induced contraction in strips with and without
endothelium. On the canine coronary artery, NPY has a direct vasoconstrictor effect equal
to that of PHE and PGF2a. It also has a potentiating effect on PHE and SHT induced
vasoconstriction. NPY may regulate coronary circulation by its direct and indirect
vasoconstrictor effects. Neither the direct nor indirect vasoconstrictor effects of NPY are
mediated via an endothelium dependent mechanism.



