Interaction between Vasoactive Intestinal Peptide
and Acetylcholine in the Coronary Circulation
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MAEVERME/NE - 7% I (vasoactive intestinal peptide, VIP) 127 I 7 Ba28B b ic A EBEH 7+ FTh h, HmE
PHORBMBCEDIREAETRNTOME EcBR) AECE VIP SERERLR BB LTw5, DB TIIEEIRE
FcEdbh, BIXBRMERKT 7 # 4 3 ) V (acetylcholine, ACh) LFFFE L TR D, BIXCREERBIC X H ACh & EKC
BEWIRAHZ L XY, VIP 2 ACh OfAREEWR TH 2RI HEHIh TS, 22T VIP OFBRIC T 2(ERALBEL
PIET BB, FlA 2 EBREXL BT, VIP OBBIRCHTAER L EOMFRC BT 5NEOES, ACh DR EKE
HIERIFR 35 VIP OBMEROR 2T -/, MERE A R (AHE14E, 4E 10.0-29.0ke) & h EBREFEHL, &£
Bl DA X DIRIEEAZIER L. Chi2 2 VAR TCER LEBREACEEL, 72 R275vF 4 v
Fu. (prostaglandin Fa, PGFu) 10 M & X D IAE X &, VIP, ACh % BBRANCRHE S L TRET 2RO ERUICER
L, BE—RIGHBELRD L. VIP RARKFESCEBREAL IR E R, VIP OEREHOAE T HHMEIX 3X10°MTH -
fo. BBREO VIP X 2EEIRIGEFAIAROHBIC X hEES L. ACh 5Kk X 245R12 10°M @ VIP g5t X b
VIP JEEETHELTHA LR (107, 107°M: P<0.01, 3X107, 3X107°M; P<0.05). pD, f&i% 10°*M @ VIP §i#E 5T
7.368+0.105& VIP FEFEETTOT.152+0. UG H~BEFIZ K & L (P<0.05), ACh D& —KIGHEIT 10°M © VIP 0f
ECIVEACBHL, EE0MEHRRIFAORE LV ERED VIP iz ACh O EREFRIRERYER LK. 2hbo
Zrih, VIP REERTBRLEFER LR TG T, ACh L 0HEMER, NEHRLBOEIRERF L OFERXNMLTCHE
MEDREORMCEBRLRE LR LTV DD LEE I i,

Key words vasoactive intestinalpeptide,
circulation

acetylcholine, interaction, endothelium, coronary

mEFRAMEPB 7 5 F (vasoactive intestinal peptide,
VIP) 1219704512 Said 512 X - T 7 2 O/NBd S B X
hic7 3 7 B2ENH LI 5HAKREBRFEE~TF FChh, #
BxrarhIvews vFVVERLUL, FEEEHOMESR
DRI EERIFRAEETHIL LD EDOZEDRTEED
MEEREAEZD > TV 5. BOELOKEMFCEDIREA
ETTomE Bk REI VIP SF#E LD E
KHBLTWD., LETRERHRABCED LR, T
VIP OFE# F BEIRPBSIC X ) BBIRIEL RTOZ &3
HohT), BRROMEERAMCEERELRELL TV
HEREHAHM IR TW5 . F72 VIP RERRAEKRKRI 7
€ F/v a2 ) v (acetylcholine, ACh) L #FELTE D, RBIZRRM
BRBez L b ACh LRRFICEREI RSB, Oz & X VIP
12 ACh D FMEERE ¥ 1B Mi48 ©H 5 nJEEME A HER X
nTws. SHIRABRENEGT T, va v 7 RBmMEOER
B, DAREM e EOFRWREBC S Th, Thd OREL B

FRE5F6RTHZN, FRE5FESAIAZE

LTWABHDEHREINS., L Lichd, FOEYENERE
REDOIERBFICOVCTIIREE TILE L DRI IhTY
BN, WELRBELHTEVESS .
—HREFELEEORNMALHE 5> AR mER, migss%
RETDIDDOHEI L HEOEREL LTOBEOLRLLT, B
B R - I/MRBEOFRM, K EMmMER - V v RO MEEE
~DEEOHIE, HRORR, FELEBRESEYEORY - £
¥, BRNOEBNICABEELASMRTHD Z LARH
ThTEe. ARMBIRITGRTHE MK L ML, nRPolt
B (EUWEL L) B IUOWENESR T, Eixy) vEHE
BETAHUHBCHHAETLD D, RIB I ULFOERAN
CEOCCEELFREYB - T 550 L HlEN 5. RE,
198040 Furchgott HIZ & % A Bk M EH3R A T (endothel-
ium derived relaxing factor, EDRF) OFB% I3k, MKk
RYAMEFRGY, RED5 MG RHRF (=v e
v b e VRFH VA EDRFY, Fer x5 v5 4 v

Abbreviations : ACh, acetylcholine ; A-kinase, cAMP dependent protein kinase ; EDRF, endothelium derived
relaxing factor; MLCK, myosin light chain kinase; PGF,, prostaglandin F,.; PGl, prostaglandin I; VIP,

vasoactive intestinal peptide




VIP & ACh OMEEH

(prostaglandin 1, PGL)", WRHEXi@5HEF (endothelium
derived hyperpolarizing factor, EDHF)" &% & + O #IB0- K IS
LCEE, BRHL, MERBEORIICHIThroTbIEN
WHACIEDDDOBD. 0L 5 EHERMEFRGEEDR
I EEAREERE TR D, MEFRHYEOIFRBFvER
THLETHKDOBES2BRETH LRATREEDIS.

2T VIP OFBIRCN T HEREBENCT B b,
HA REBRE AT, VIP OBBIRICNT 2R & OER
BT AWNEOES, ACh O E&KERTEFRACN TS
VIP DEHiERDOBRE T~ 7c.
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L7z, TR ORI L, k& Li-R4 Kb TEBIR
EERRCHNE L. AITIBoRESOEERTAE (v b

TRT7 AV ALEFRERFEDO 72 v FILICHEY, AR
24£0.1mm) 2 HMERBORSEBMEL ETFE FIH L0k,
REBEMWHE T CAB L OFHED fev, mBHEE0EDER
TIREEEA (B X 15mm 1§ 1.2 mm) 2{EBL L7, {ERL7oHE
A3 2ml/min O—EOEEDFER THEN L - ESER (B E
24Amh) IWHE L, EROTHIIMSEEOECEE L, bty
SRUBEHIS Y S5V AF .+ —TB651T (HARE, &
) CREELE. P IVAT .y —TRELESREENOL
L2k A7 v 7 ET-601G (HAXE) CHEL, Bk L
F-F—(HAXE) LHVCCEE L. RERCIRZ V7 AR
HHEBL, FOEME NaCl 120.0, KCl 5.9, NaHCO;25.0,
NaHPQ, 1.2, CaCl;, 2.5, MgCl, 1.2, 7' /L2 =2 55mM & L
7o, RERFEHELXT, BUBER, SR -BLREOREHNAT
BEAET, pHTA HERE LY. h, EREA VIS HGTE
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Fig. 1.
circumflex coronary artery of 14 mongrel dogs (either sex,

Schema of the measurement of isometric relaxation.

Helical strips prepared from the proximal portions of the left
weight 10.5—29 Kg) were suspended in Krebs Buffer (pH 7.4) gassed

with 95% O, and 5% CO; at 36.5°C, and the isometric developed tension was recorded. LCA, left coronary artery; LAD, left
anterior descending artery ; LCX, left circumilex artery; O. D., outside diameter.

Relaxant response
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Fig.2. Relaxant responses of cumulative addition of vasoactive intestinal peptide (VIP) on the canine coronary artery. Strips

were submaximally contracted with 10~° M prostaglandin

Fu (PGF.). VIP were added directly to the bath at arrows (a-g) so

that the concentration of VIP in the bath would be 10° M (a), 3x 107" M (b), 107* M (c), 3x10™* M (d), 107" M (e), 3X10~" M

(f) and 107° M (g), respectively.
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BREOFBECEAYERL, BAOEEX36.5L0.5EICHFE -
Fo. EARICIIEARENE LT 1.25g AW L. EXYERE
P FHE0 -0 HMOBBERZLETL, BAORETLH
EERANRELTHLERYB L. EFFIE< 270>
VUOTHERBHNCRAERSELXAVTREL, ThizX
BERCRETHERERT2RE L, FE-RIGHBELRD T
(=1 .

HEYBRERL THBENOREL LTHLE.

1. ERAEH

FERICIZAEE  VIP (RTF YRR, KK, 7axxy
5 w5 4 v Fy (prostaglandin F,, PGF.,) (dinoprost, /NEFSE
B, KR, TeFAY Y ruIqF E—NE ER)H
Wiz,

m £ B

1. VIP OEBHRICST 5 FE OBE

1) VIP oRBIRICHT 5 BEEHIEHOKE

MEEERF LLBESEER 0=9) *BEERTEEL,
107°M @ PGF,, DM LI FAR TR L, HENIEL RS
TRt I OFINE T ESERNORE 107, 3x107° 107
IX107% 1077, 3X107", 10™°M &7e3 L 5 ic&Be + VIP &<
17y ) voCHEL, FEAC TS VIP ORE-RIE
EERDT (K 2). 60MRERTHER, BEK, BU
107°M @ PGF,, OB LIcFAER TR L, HENIBLIES
Tt TOFIGETIKBSREAORER 107 3x107%, 107
3X107%, 1077, 3%107, 10~*M &% 5 L5 ACh <A 7 r v
VvoTREL, FERCETS ACh OFE—RIGH Y R
Hiz.

2) VIP BRI A T 5 ER i) 5 RE OIS ORE
FA—04 % & XL Z@EHER L, REELAYERE—2%
Furchgott BOFEIZHE, BREBRTES L-BEKCEBIR
OHEE*#BEL, AEOHEL BRI IT-7. (EXERNETF
BEHE D5 ISR AR EEUFE CHE TS L Z0RIFT
IDHEDIBLEAETRTAHEMEI NS L Eh, ¥ I DBRFE
LA ERGOBBIIERTELRENTLEIRTLEY)
WE % HIME L7 BEA% 107°M © PGF,, DB L HAR TE
WL, B#ENRBrEC SR, ZOHEMBTR 100°M 0
ACh #BEEHIPIC <1 27 ) YOTHREL, ACh X3RN
KM ERERINOFEC I D AEBECTELHEL
7o, ACh MmO HARBENEE THIREL AP ) VERE
ORIBIC & H AR BREDOMEETF, EDRF ¥ g 2502 &
BEHITED, ACh LI VAENBEIRTWVWAHER
IR RIGE R L, PER M LB R TR RS E L
o, BOO—DODEKIIKEXER L. 107°M © PGF,, D%
BLAERERTRA L, FEOIBERES SR, 2 ORNG
TrESEAOEES 107 3x10™°, 107, 3x107, 107,
3X107", 107°M 7B k5 e A VIP <4 2rv ) v
TS L, HMEAR BT VIP 0 FE-RIGHELRD .
BohiclERCETS VIP O BE— RIGHED LEL TV,
VIP ORBIRICH T2 ERC BT ARROBEE2RE L.

2. ACh WEKRIEMINRERICR TS VIP 0BMifERAOR
&t

WEXEAF LER (n=5) 2RHREACEEL, 100°M 0
PGF ¥ BM L - FERTER L, Bl riEs X8k, &
DRIRMETIC ACh OREBEAORBE? 107° 3x107% 1078

3x107%, 1077, 3% 1077, 107%, 3 107%, 1075, 3% 1075, 10*M & %
k5w ACh =47 av) v THREL, SEXCKT 3
ACh DRE - RIGHZ LRI, 05HHRER TOWER, BE
#, 10°M o VIP BB L cfRERTADMBRL, BER
BROFET ACh 55T L, 10°M O VIP B 5 Tk
% ACh OFE-RG#ELRDL. BN RAE-K
IGHEE L b, MBS DB MIfEY, pDfE (&4 DBRARIED
S0XRIE%S| i Z T OWRLEILEFH DO T MBED BRI
BHEW L) 2Rdk. ThbOHE—RIGHE, pDEOK
BT L, ACh ORBKRFENIEEERCR T VIP 0
YERR#ET Liz. F7- VIPI0*M BT 5 FD ACh g -
IGHER A RO, 605 BORER COWER, BEBCEER
BOHET ACh 0 E2 T L, ACh DRE—-RIGHEY R
8, BFD ACh DB —RIGHR & ZMR 72 L IR L.
V. BtEtZeahmst
BONTERII TN CPHE L EREEE L LTHERL, 48
RO FHEDOZEDKEL Student D t BED B\ E—TRE
“RRBEC I 5SBOWHEY = 7 4 OSELBE BT,
TEBREX0.05RK ML b - THEEEZH D L L.

154 =

I. VIP ORBRICHY %M

1. VIP DREBIRC T2 EEAER (K 3)

Bohic VIP ORE—-[IGHRY, ACh ORE—RGHR
EHBRE L. BbhihRRR, PGFL107M 12 X 5 IR
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T T T 1
10° 10* 107 10°
Concentration (M)

Fig.3. Concentration-response curves for  vasoactive
intestinal peptide (VIP) and acetylcholine (ACh). @, VIP;
O, ACh. Strips were submaximally precontracted with
10~* M prostaglandin F,, (PGF,). Relaxation induced by
VIP and ACh were presented as values to contraction
induced by 107* M PGF,. Vertical bars represent S. E.
(n=9). * P<0.05; ** P<0.01 vs. VIP induced relaxation
by two-way analysis of variance with Scheffe's post hoc
test.
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Bx100% s LCZhRHTAESRER L. HEXR, VIP
kb AERENCIERRIG YR L. Wil R BRI
% VIP OB, 10°M L EOBEK BT ACh O
BEVEE L D AR EL (p<0.05), 107°M K HiF Bk &R
ACh 2 X AHERBDNK TH -7, ¥1- VIP DIEEROE
FHEMEIR 3X107°M Th o7,

800
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Contractile response (mng)

200 1

0 u
Endothelium(+) Endothelium(-)

Fig. 4. Contrations induced by 10° M prostaglandin Fu
with and without endothelium. Vertical bars represent S.
E. M. (n=5).
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Fig.5. Concentration-response curves for vasoactive
intestinal peptide (VIP). (O, VIP with endothelium; @,
VIP without endothelium. Strips were submaximally
precontracted with 10° M prostaglandin F.. (PGF.).
Relaxation induced by VIP were presented as values
relative to contraction induced by 10° M PGFa. Vertical
bars represent S. E. M. (n=5). * P<0.05 vs. VIP
induced relaxation without endothelium by two-way
analysis of variance with Scheffe’s post hoc test.

2. VIP ORBIRCH T2 ERI 81T 2 WK OB 5 ORE

PR R IR LA & Il L 2R D PGFL10°M I X AR
MEEIZ, TAEHR 622+139mg, 591+103mg TH h, WEDE
HoREZI D, BAONBEDOERERREDbhieh o7
(R4). zhib, NEOHEEEEC X AERIRFEBHEORE
BERTERLDEEbhT. KKAEYEFLAERENK
B EBRENC S LRI B 5 VIP OBE—RIGHBE O
AT\, VIP OBEEOREBIRICNT A ERICRT 5N EDBM
ERBETAE, VIP ® 3x107% 1077, 3%107, 10°M D&
BT sNEEHE L CEROIERL, NREFERCHE
L& otz (100°M: P<0.05) (F5).

1. ACh ORREEKFHIRERICHT S VIP OEMERD

EEORHIREREADED bRy 10°M © VIP it s
Tz ACh DHE—RIGEHGEX KD, VIP © ACh ORKEEKE
HHRRIGCRT 5 BMERLRE Lic. BohiERT,
ACh #5112 X 04 ULBRAFRE®100% L LT, ZhICRT
AEHEYFELL. PCFL10°M It L2 EEIL, 10°M @
VIP 0fi#50FE L h Th £ h 876+95mg, 866+121mg
(X6) THH, ACh HEIZ X 2R KHEEIT VIP ORTEESD
HEIZ L D FhER T67+125me, 743+14lmg, (R7) TH -
fo. MEDZ &L VIPIO*M DfiE0EEC L h, BAD
PGFa iz & A ifEE, AChIC L 2B AMIBEIEERZIADS
Hier oo, ACh BER X VERIHEREEICHE L.
ACh #5412 X 2452842, 10°M @ VIP g5 X b VIP 3¢
FHETFTCHLTHEAL, 107, 1075 3x1077, 3x107°M Tt
10°M @ VIP fift5ic D BB A LA 107, 10°M:
P<0.01, 3x107", 3x107°M: P<0.05) (K 8). pD.fi i3,
10°*M o VIP i 5 T ¢7.368+0.106& VIP EHEETFTTOD
7.152+0. AR HENEEIZAE  (P<0.05), ACh 0 HE—K
IGHERIZ 10°M @ VIP OFFEIZ L VEFCBH L &1L

z 23

VIP L7 3 7 B8 s 57 ¥ ¢, 197047 2 D
ENLEEIN, FOT I VBERNBIZE I LFURILA
TVDIN—-TIBRTHLOTHY, YLELERLEVD

Contractile response (mg)

VIP(-) VIP(+)

Fig. 8. Contractions induced by 107* M prostaglandin F,, in
the presence and the absence of predosing with 10°% M
vasoactive intestinal peptide (VIP). Vertical bars represe-
nt S. E. M. (n=5).
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—BEEXLRT . LTORPROKHMOBRAICLHE
FhHZEHHPAL, RENLEEBILERYF FOD LDE#E
AbhaL5ITisotc. ERFBHOMBERLIWRE & S
RERERETHEL LI, FORDORT LR D MEHEFEAD
B, BELE ORI IR TV A, HOEHB RN LS
WEDIFEAEOBIRAE I, VIP SHEMEN D2V BIZHE
LT, DRTREBREBHENICZOFESRD R T
BO, EEROGERATCEE &S B LTV 57
BEIER ATV,

VIP REaov¥, 59 VEEBEBIIRY BLO5 o + XB)
IR BEEDEFE LT, VIP 277 7 v v =B AEAE
(guanosine triphohate-bin ding protein, G BHE) AL T7F
= VB 75—+ (adenylate cyclase, AC) & #&B L T\ 3%
VIP Z#&&4hE OREFRC L VRRAD cAMP #BE» N
#5. HLi cAMP i, /MREE~DHIA T Y A1 F VEA
HIEIN, AN T AL X VR IDERICE A ALY 44
FVHHOERBIVF PV VA, DYV A —TFF /vt
RA7 57 &~ (Na-K-ATPase) OFEMLICE B+ U v 4 4
YV, ANV AL FUTHEOBAOZ OB HIZ L S
MREAA VY AL AV OETE 203, Fmli
cAMP X A # > — 4+ (cAMP-dependent protein Kkinase,
A-Kinase) #{EMILL, FHEILIhAFFr—ER s+ VR
g8+ > —+ (myosin light chaine kinase, MLCK) # V v E{t
L, VvB{EEhc MLCK BAN Y9 A—p N ED L ) VEE

1000 -

Relaxant response (mg)

VIP(-) VIP(+)

Fig. 7. Relaxations induced by 10* M acetylcholine (ACh) in
the presence and the absence of predosing with 107 M
vasoactive intestinal peptide (VIP). Vertical bars represe-
nt S. E. M. (n=5).

BRI TOHAMEMET L, UV vEBLXhizs+o v opy
VBt REZT. DEOHMBRAIA Y Y AL A VDET, vy
BiLShics 4> v OB Y vEMLOTEFIZ X b FREOME
EEL, MERRFANERTALOLELLATVS. L
LT VIP 127 » OFABIIRD, e  OBEEBIRS R o bz
BOTRARKFREOIRRIFAYRTZ LI D, TOMFA%
BUCRBERED N T2 cAMP DB 213 T < cGMP o
Sh#EEhD. SEOEFEOERTIE, VIP ZARKEN
1 X B{UBBHREBE S . AEOBSOFEICET 2R
KHWT, BRED VIP LA HREFEHINEDO M & o
BSEERLTE Y, VIP O 2 fHEEIRIGEERD—ie K
EPRES LT HERA TR IR, ZOMFL LTI,
VIP RAEIETIERE 22 29K (PGl, EDRF, %)
PR es, VIP BRENSERB STV 5 EDRF D
DMEFEIMEHE L HEERT e KA I T A T R R
5.

TreEY (AAD) Y REBHERNE) FETICA X 0%
EHEXRBTBH L, ETFLFY vIED ) VIEBROBKRE
RFRISHE LB A, TRk F 5 S REMEKFIZ ACh &
HELTWS VIP BB L hERCESR IR, fERT 5

100 -
80
60 -

40 4

Relaxation (%)

20 4

10* 10°* 10”7 10° 10*
Concentration of ACh (M)

Fig. 8. Concentration-response curves for acetylcholine
(ACh) in the presence and the absence of predosing with
10" M vasoactive intestinal peptide (VIP). Strips were
submaximally precontracted with 107° M prostaglandin Fe.
(PGF.). @, ACh with VIP; O, ACh without VIP. The
relaxing volume obtained was expressed in terms of 100%
of the maximum relaxing volume produced by 10° M
ACh. Vertical bars represent S. E. M. (n=5). * P<
0.05; ** P<0.01 vs. ACh induced relaxation by Student
paired t-test.

Table 1. pD, values and maximum relaxation responses for acetylcholine in strips in

the presence and the absence of VIP.

. pD; for ACh Maximum relaxation response
Addition of M) for ACh (%)
107 M of VIP
Mean SEM. Mean S.EM.
- 7.152 0.149 105.1 12.8
+ 7.368 * 0.105 98.2 11.0

ACh;.' acetylcholine ;‘ VIP, vasoactive intestinal peptide; *, P<0.05 compared to pD,

values in -centrol-media by Student t-test. -
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BEELZLRTWS. FaDFETRLT » P OFREL AV
—EOEEFE, £k, HARILEMEITIC I, VIP i
SRR AR RIZ ACh EHEF LT B Z LB LIETE» T
g0 %7 VIP RthBEHERVCOELBREALRT LA
2, BIEEERRIC BT S ACh OAEARPEREL DD,
ACh D2 ANV vEREZHT IR EH D LT LD
ACh OERRHRM LIV TP HEDD A Z LBHEIRT
wh., ThHEDIERBEIERMERRI D EH IR T2
VIP %%, BINEHEDEEWE THSH ACh DIEEREYHE
RIRBHHE L LBV TV AAREYRT O TH D™,
LEEEZEORFICE T, ThAS TREEFALRELVE
BED VIP O 51 L b, ACh I2 X 2 FEIRD P &K
BEEANEER I AL, 02 LREBROLELIVTE
VIP #* ACh #F{EZEWE £ MEMWE L LT@TW5T]
EMERIHREELXBRS. 20 VIP Ik % ACh HIEH
OBFEE LT, ACh Do Y vERECHT A EMNELH
mEEHZEIZL D ACh OfEALEMT A, ACh it h A
EhbE#XN % EDRF »5\ 13 PGL OHRIER ¥ HE 3
5, BEREOVIPIC X, SHEDHRE LTIHRALVABHE
ED cAMP % cGMP O#IAPFBED LAMNE LTV, E
ED VIP AREEMCIIEE T2 i, filsRo 2L
vy A4 F v R X COE O R EIE T 50 SO MRS
PHEEINA.

4 A ESETRABRLED 223 Thed, HIEEROERLE
BgElLF2ad S Ot LEBOREERO—2TH S
LEXLRY, FOBFOMBIZE MM ORBEDRE FE AL
BRELI>TW5. FEIRO MEEBIHTIZAERN? D IEAK
%, MR, m/ MRSk, AmBRkiKieE 0% OmEE
BMEMEELTR D, MRS IHREORM LI T
h, BAxORMEHECRT LR DRF OB I H BRI
—EDRELHE T 5. - THEEBHOIREMFL L TIT,
IhbOHREENREIIC Y 7 r TR EICIhEDS

KX ERENFHRINDL Z &, TREREROIERIELEICRE
BREOTESATTET LB LT, BT T2 HpE
BRICIBR IS VEORRIC L ), BIZREHERDORE
DRESBUEREFADORERRO—>TH A AR/ HESh
TEH™, BTRMERDEEYETHS ACh, VIP K+ 2
BREUORFENLORIECHES LTV HAEE LRI, 4
BoBRHEILELELND.

#®

VIP OBBINRIC T AERX B ST B0, 1 X EILE
BIREA S HC VIP OEZEORIIRICHT5IEH, VIP O
FRR BT 5 EOBYS., ACh WEKESIEEFEBICHT 5
VIP Dis#itER e e L, UFomarEe.

1. VIP ZHEBEREFHCEBRETEI .

2. BiEED VIP i« k 5 BEBIRERERIL, MR ORI X
DESE L.

3. EEOMEHEFEAOER Lt VERED VIP 12,
ACh P BRFFHEHRBRIEFI A 38 L 7z

BEX o VIP RESERBIRIRFRA LT TZTcmL,
ACh L OMERR, NEERSBMETRERT & OFEMAL N
LTRMEDREORTEE S Rz LT 53D L

B

EI T,

& 3

MK oicda, MEE, HEHY B> - BHSRKEE AR
HRHERCEEORTAELET. oiRin, A6, HR2E-
RERAFEE-_NBFE KEEEN S L CERAFE_ABERSEROHE
EAEFCLPLEHB L ET. RELMSE LRGSR AFHELRE
HEHBRARANHEDBIREB L T, ¥ oEROMH HALIICEE
LTRELHSE YRV SR AEHELEE/EARN BB BB L
7.
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Abstract

Vasoactive intestinal peptide (VIP) is a peptide consisting of 28 amino acids distributed densely around almost all blood
vessels (especially arteries) from the cerebral to peripheral blood vessels. VIP is also present in nerves of the epicardial coro-
nary arteries of human and other mammalian species, and coexists with acetylcholine (ACh) at the endings of the parasympa-
thetic nerve and is released by parasympathetic stimulation concomitantly with ACh release, suggesting that VIP modifies
the action of ACh. The objective of this study was to elucidate the effect of vasoactive intestinal peptide (VIP) on the canine
coronary artery: the direct effect of VIP, the influence of the endothelium on the effect of VIP, and modulation effect of VIP
on endothelium-dependent relaxation of acetylcholine (ACh). Helical strips prepared from the left circumflex coronary arter-
ies of 14 mongrel dogs (both sexes, weighing 10-29 Kg) were suspended in Krebs buffer (pH 7.4) gassed with 95% O, and
5% CO, at 36.5°C. After precontraction by 10+ prostaglandin F, ., VIP and ACh were given in the organ bath, and the iso-
metrically developed tension was recorded to determine the dose response curve. VIP relaxed prostaglandin F, , -precontract-
ed coronary arterial strips with endothelium dose-dependently. The threshold producing relaxation of VIP was 3X108M.
The relaxing action of VIP on the coronary artery was attenuated by removing the endothelium. Ach relaxed the coronary
artery with pD, value of 7.368+0.105. The relaxing action of ACh was increased in the presence of predosing with 108 M
VIP. The relaxation induced by 107, 3X10-7, 106 and 3 X 106 M of ACh was significantly enhanced by predosing with 10-8
M of VIP (p<0.01, p<0.05, p<0.01, p<0.05 respectively). The dose-response curve of ACh was shifted to the left in the pres-
ence of 108 M of VIP (pD,: 7.152+0.149, p<0.05). Thus the endothelium-dependent relaxation of ACh on the coronary
artery was enhanced at a low concentration at which VIP itself does not exhibit any direct relaxing action. These findings
suggest that VIP not only induces the direct coronary arterial relaxation, but also plays an important role in adjustment of the
coronary blood vessels through its interaction with ACh and action on the endothelium.



