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LB % Y0BA L T pericardial cradle # 4B L 7z,
4 ETIIEESIRET T478 (LAD) %, 38T
RAEEERE R (LCX) #, Bicfhon 48HT
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Polyethylene tube
(for drug infusion)

6F Catheter
(for blood sumpling)

Coronary sinus

\ 6F Catheter (for LVP)

Fig. 1 Schematic illustration of instrumentations.

BRI & @ PO, (AVL, Model 9907# 2 71 4)
B X UEELKME (Erma Optical Works,
Model PWA-100 Oximeter) #* & LAD #Eif
FEROOHBRNEE (MVO,) 2 HH L7, T
mE, KBRE, AEXE, 8L LVdP/dtix
Jet :\5C4%3% (HARE, Model RIJ 2180) #
BnT, #% 0 EEE2. 5on/sec TERETHEFL, &
B2 5 1L C100mm/sec DECERL T~ 72 (Fig. 1),
EBRICHKNE D, NRE Y 5EEMRE 300
EL, B0 RGHETTLL HEEIIRD KIS
PIEEITRINTHEZ L #2272 LAD %
7213 LCX v nd 1 FnEdelkE Aviz 7
T3, miTEIEAREL 2%, EDNO #4/-L
7258 B LSRR 2 BEER Y B 720D, 107°M acetyl-
choline chloride (Ach) (E—83E) % EERA
o5 L2, AchoEARINV PRy T2 H
W, FABRYBOREN1%E % HRELY
ML, TR RIGETIIC & 5RAHEM
BnA0~50%1c:ET 5 E T, 1~ 20HICERE
By B L 72, KT Ach k%, MATEYRESDS
Ef L7 > & $HESE L 727, adenosine @ dose-
response BMEE#®E L2 2, Y-2 275 —
D1BE N )Ry TERWTEERAII
EWAEKEFREAL, AL DD
IRy 7% HAvT,0.5mM adenosine (Sigma

Chemical Co.) ##5 | 72, adenosine NEA
BHEI120.0148ml/5r & WAL, 3 ~ 4 FEICER
mEEic (8 ~10ERM) MEL, RABIEICE
TH5ETIT-7, FEARECBVT, BoR
BV E T & U - 72FF 2T adenosine NE
BARMIBEE & coronary conductance NfE % 3K
iz,

Kiz, 2HHgHEAKIcEZ T10mM NNLA

(Sigma Chemical Co.) #, /BRI BE 710~
M &% 5 & ) ICEBIBRAICFERIEAL 72, 305
#%, NNLA #:55i& BN FET Ach % B
B3I EAL T, EDNO 243 2 L BHRER
DEACERE L2, MATEIES ME L 1248, #
557 & F#kIC adenosine NEXMEHIHEA %42 1) 3K
L, dose-response BR ##EtL 72,

& 5T 4 FH T3, NNLA % Fic x4 2 48R
ZE—EER TR 5 128, [ LAD & LCX
2ExnBEERE A7, 5 b 28ETIZ LAD I,
fthoy 28I LCX i NNLA #HEAL, fiuh
DEEIRIC I EREE KDL EFREAL T,
wihh 1 ROBEIRE AV 2854 & Fikic &
TEEIIRIC 33T adenosine 35 & U Ach 233
ZRIGENELxBEL 2 (Fig. 2).

s, BEYnFdRICIEREEKERY, &
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Pump-1 Saline NNLA

Pump2 | Ach Ado Ach Ado
LAD N B A Yy Y
(or LCX) ; - 30 min >

Pump-3 Saline

Pump-4 Ach Ado Ach Ado
LeX Y y 9
(or LAD) NNLA : N%-nitro-L-arginine

Ach : Acetylcholine
Ado : Adenosine

Fig. 2 Experimental protocol.

FRZ VI CEpBEsREL. EBT
1330 Ic BRI 7 R AT 2 4TV, BBEKE L
HikEENHTGIC L) PO, %#80~120mnHg,
PCO, % 35~45mnHg i, 7 %NaHCO, & i%#%
HIcL ) pH #7.35~7. 451 #EFFL 72,

EEMKTE GEEREN L CEEEIRERE
BoLHEEFRIEL, EhiEES CHER (100
g) LN OEHERICHREL 22,

#3572 adenosine ¢ dose-response curve
IZ log-logit Z£# # 17\, adenosine NEENRHN
B%E (log[adenosine]) (=&t TEKREIFS L
7z logit (coronary conductance) HEFER &
D, TNBEB I URKBILRNS0%DINFR %
4 72 &% adenosine & (log(ECs, M)) 2 &
ML 72, Ach NBHLFESRIZ adenosine NIHE
& EkElz, log [Ach] ic¥+9 % coronary con-
ductance HZAbLEEREEL TIRLNTAHE

(EAch : ml/min/100 g /-log [Ach]) # v T
i | 72, #5513 mean+SEM TERL, #Het
2 ARSI I3 paired Student’s t-test # Fv»,
p<0.052FFAKEL L7,

= R

NNLA #LAD icEAL2EE& L LCX ICE
AL 72384 T, miFEEE=° adenosine I2X ¥
D RIEHEICENBD LN L -2z, THED
B85 T rH T NNLA EACERE L TR
L7

Table 1 Effect of NC-nitro-L-arginine (NNLA)
on Hemodynamics

n Control NNLA

HR 11 148+5 148+4
(bpm)

mAoP 11 103+5 108+4
(mmHg)

LVSP 6 115+8 122+6
(mmHg)

LVdP/dt 6 33201280 3280+260
{(mmHg/sec)

MVO, 6 9.69+0.53 9.52%+0.68
(ml/min/100g)

CBF 11 92.7+3.5 82.3t4.5*
(m1/min/100g)

CC 11 0.92+0.06 0.77+0.06**
(ml/min/100g/mmHg)

The data are expressed as mean + SEM. HR : heart rate,
mAoP | mean aortic pressure, LV_SP . LV systolic pressure,
LVdP/dt : LV max dP/dt, MVO,: myocardial oxygen
consumption, CBF : coronary blood flow, CC : coronary
conductance, *p<0.05, **p<0.01 vs control.

Table 1i2 NNLA OEBIRAZSHIETH
OATEIES & U MVO,» %&b % 7T, NNLA i
&0, O, KBIRE, ZSIELE, LVmax
dP/dt BWTNLEBNELERS b o 72,
%72 NNLA EREROMVO,ic L HENE
PROU, oI,

NNLA #EAL-EBHROMLFEIZ = Mo
— JLB§92.7+3.5%482.3+4.5ml/min/100 g
~NEHEICHAS L (p<0.05), FERC coronary
conductance(CC) 130.92+0.06%50.77+0.06
ml/min/100 g /omHg N~ FEICET L 72 (p<
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Fig. 3 Effect of NSnitro-L-arginine (NNLA) on the acetylcholine-induced coronary vasodilation.
left . in coronary arteries with NNLA administration,
right : in coronary arteries with saline administration (control),
EAch : slope of the regression line of coronary conductance on log [Ach]

Table 2 Effect of N¢-nitro-L-arginine (NNLA) on adenosine-coronary conductance relationship

Log-logit

Basal CC Max CC slope Log (ECse,M)

Control 0.924+0.06 5.68+0.36 5.1910.51 —5.45+0.12

NNLA 0.77+0.06* 5.6x0.32 5.38+0.54 —5.1310.12‘
n=11

The data are expressed as mean + SEM. Basal CC : basal coronary conductance (ml/min/100 g /mnHg),
Max CC : max coronary conductance (ml/min/100 g /mmHg), Log-logit slope : slope of the regression line

of logit (coronary conductance) on log [adenosine]

Log (Ecso,M)
*p<0.01 vs control.

0.01), —%, R L IHinEaikic £ B A
Ak EEALZ 4TI, EEAEKEAMND
BEIRD CCICIIFENENER DU h o 72,
Ach DEAEEITTFH14.510. 58 FEIc LS
¥, TEBRARAMFREIT TS b o— LB
3.01+0.86pM iz % L, NNLA # 58 ic it
6.70+1,84uM X HEIC LA L T 72(p<0.05)
#¢, Ach o dose-response BfRiz 3> Fo—n
Bf, NNLA #5858 & § (cE8pIc 1 2ITERBIGR
#5R L 72, Ach nBEMETEHENIEETH 3
EAch i3, NNLA #HEAL @SR TIZ2> b

(ml/min/100 g /omHg/—log [adenosine]),

: the adenosine concentration causing a half-maximum increase in coronary conductance,

T—N2.1240.54%4* 50.46 0. 14ml/min/100
g /mmHg/-log [Ach] ~&25% LI Tic#fl & n
72 (p<0.02). —%, HRL L EBRAEKY
EALLBEBRTlZ EAch nBELEIZRS
ik -7 (Fig. 3).

adenosine N Ex ATEILETHEINF (max coronary
conductance : max CC) i3, NNLA #57ij#%
& 31z basal CC #3600~700% %>~ L, NNLA
BREMBTHABNENERE b - 12,
adenosine 7 dose-response curve % log-logit

ZHRL TRHLERERNOMEE L, NNLA 85
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Fig. 4 Effect of NCnitro-L-arginine (NNLA) on the dose-response relationship of adenosine.
left . in coronary arteries with NNLA administration, right : in coronary arteries with saline
administration (control), Log (EC50,M) : the adenosine concentration causing a half maxi-

mum increase in coronary conductance.

LAD (NNLA administration)

Coronary Conductance
(mi/min/mmHg/100g)
F-3
L]

LCX (saline administration)

'l [l
-6 5 -4
Log[Adenosine]

Oo—o0 Control
—® NNLA

1 (]
-6 5 -4
Log[Adenosine]

o0—o Control
&—=o Saline

Fig. 5 A representative case of adenosine dose-responce curve before, and after the N®-nitro-L-arginine

(NNLA) administration.

B CHEENELERE4h - /2 (Table 2),
Znic3 L T log(EC50,M) i3, NNLA #&
ALZEERICcEWTa> b a—nn—5.45+
0.124* 5 —5.12+0. 12~ FEic L 72 (p<
0.01) #5, £BAEKFEALLEHKIC BT
rEEmEibii RNty -7 (Fig. 4, 5).

T4 b, NNLA N5z k) adenosine #
dose-response curve {2 shift L, ECs
D3> b u—UCHTT % relative shift (32, 24%

Eloi,
] =

AiFRICHE T, EDNO ELEHEEXH TH 2
NNLA o#5ick D  adenosine ¢ dose-
response curve ¥, FOEEHEZ 5T L%
AHHIz shift L, adenosine & NNLA X
EDNO # M9 2 @l B RIS A L GEARIC/E
BLTw, Tibb, £EBHLEETICEW
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T b 4% adenosine ?5F I EHLIRVER H—E
i3 EDNO # AL T3 Z LARBE N7z,
EDNO i3EFnHRICLI N, MENEIZE W
T L-arginine # &% ¢ L TEREINE = &5
L k7T %1719 L.arginine ¢ analogue
T& % NNLA 3 L-arginine #* 5 ¢ EDNO 4
B BIRMICREL, 2oERARRERACLN
T V272 NC-monomethyl-L-arginine 2 l L ¢
10~100{E# I TH 5 Z £ KEE in vitro NE
BTRENT2292D F7: NNLA {3 10°°
~107*M HBETA X ixfn & EDNO EAE %
ERICHHIL 722 L REIN T B2, —F,
Ach i3 EDNO BL 1 cGMP £ +8EmL
THFEERFECENE L ILRT 5 2 LHFEHS
NTHENY EDNO EAENIEL L THAHZN
T3, 2ZTEELII NNLA #210°M BE
&b &5 IcEERRMIC S5 L T EDNO 4%
WL, BHROTERIIZ Ach OFE M EHi5EE
B%EEL L THAW: NNLADEEICE) Ach
OEMETETRFR (EAch) 22> F o —LkD
5% LI TicMBI R e dh:, RERCHBE LTE
HEAEKZEAL LEEHRCIIELEZDH LD
»7z., 72 NNLA /#5ic Lk 9 basal CC i1
FEICETL A, e, KEBIRE, EZI
¥EXAE, LVmax dP/dt S EBaTEIENTE
BB EOEIL 2B Lhr -7, ZNLNE
$£ &0, NNLA i3 E AREEIRIC 35V T3RRET,
o+4riz EDNO EE##fIL e Ez b0
AN
adenosine NEMLEIERIEMIZ pH, PO,
PCO,Zic L VBT b2 L EEN T
22995, TN LNRFREFAERPIILALED Y
(, BIEENBEACKRIRTWL, F 72 Hif
Bk, ZBREMITEENIEZES MVO.Icd
EBREB B TEENELERD L .
B LICE—RTHE L L TRV AEEIRT
I+ adenosine ? Rt MEIC BRI (L2 33D
ot 5T, FFETRSL NI adenosine
HFEMEHERIEA O#HIIZ NNLA HEAICL 5
BRELEREIC 31T 5 EDNO EAMHIC &
SThhbdqNbnEFZ N5,
ARFFRTIZ NNLA #5ic L ) basal CC #*
T TR EFEEICETLTEY, Zhd

[N

adenosine ? dose-response curve 252 55
BrZBTHLENIFHSH. AL, NNLAIZLY
basal CC iZ¥3#50.15ml/min/100 g /mmHg {&T
L T 72, log-logit Z# T3Ke> 7z adenosine N
dose-response BARD AR RN & A2* NNLA |2
INEFOELERE ko722 L &Y, dose
response curve #*0.15ml/min/100 g /umHg 75
ITTFAIC shift LA-ERETSE, FRIENS
log (ECso, M) A H~D shift 130.027& % 5.
L& L, R TESL Nz log (ECs, M) 0
HAD shift 130.32TH Y, basal CC NETIC
& 2R BIIERICR LN shift 510%KiHE
%D, ERLBBEEZ LN,

EHFICL ), EENEHFTICBVWTLHARE
# adenosine O M F L 5RAEHN—ERIE EDNO
EFRHALTWBZENTRENTZY, EDAH=X
LIETFETH S, BOENEICIE adenylate
cyclase i) > 7 L7z A, ZHRERDSTFET LI L
HEESH LTV 359, adenosine DHEEKEF
MR g5k cAMP EEOEMEEbL v
WO HRLH N, D LIERMALANTWS
BT A, RERNEEGREEME LT
5. —H, 7v tORBRFREHERICENT
adenosine &4K»% guanylate cyclase & K&
HEIZ coupling L TH ", adenosine agonist i
L BT ORKEL L, T OEERIT A RN
BHEE2ETAILAREINT 22, BTN
iz BvT3H NO-cGMP % & coupling L T\v»
LRBFERDFEIHR I N, Z0H AEH
KTHED%, AVRBERTHBDY, bt
KADEBFEERTH 50D EBAEN L ZHAFHT
»5,

adenosine 3.0 HEBERBFENEARRLHE
MEE GBS & 0 ERES 558 L E T RE T
HEFEH 5\ ISHEACREEIC BT 2 E L FKFRE R
FELTEELZREALRL Wb b N
T2 32920 §E3k, adenosine 13 b - (¥ 505540
¥aic 81+ % adenine nucleotides 7 iuER{bIC
I DEKRIN, E& L RS L0 LR
LUt L, ERMEFREHICERL TLELER
ERT EZEZ N T2, L = A4 4E, 8
EMENE MR 2 OFIEIC L Y adenine
nucleotides # BAE T2 LA BEL1 L »TE
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723059 2 L ICHIBERGIC B W T, BhE
iz B 2 13 adenosine i3 hypoxia iz k1)
WL T vasoactive range 1223422 &, #
) b—MEFMENEBARTH 3 = & HEEH
AT 53959 Mathias®™ b i3 €LE v b th
ERMTBWT, EMEMNE® adenine nu-
cleotides pool # [*H] adenosine T3~
T, BIEPICHHE I N2 NEBE%E adenine
nucleotides # 7BEEE L 72, Fhuc ks &, &
e R ER UM B 421X PI B B SR adenine nucleotides
IR mE I 215 adenine nucleotides 4
KN2U%F EHDZ EHRLD EL -2 Tl
F iz & 1172 adenine nucleotides i1 ecto-
5-nucleotidase I2 & ), & bHTHREFICHHEE
LT adenosine & 7% % 7:65%), WA adenosine
PEMNENRICHES RIZTTTREEL +oE2
Y (-

3 512 Nees' 51z & #Uif, adenosine |37 1ML
BEHBEDL0M LUF T3, $ic SRR %8
BLTCEEHICREZLBL WS, Tk

X

KRB adenosine 25 $ 5 FHEE, BIL O
BERETENRAIC 5 BEEREILORESIC 12,
EDNO #4 L - WK RN IERH B E 414 H)
FRIZLTW2REESH B,

] E

FRERBRM K= 35\ C, EDNO EE4£FEEHITH
5 NNLA »#5TFic adenosine M3 I &5 5k
YER 13305 X 1, adenosine o> Y B 4K #F i

(EDNO # 4L 72) BB RER DO FEHTR
BIhi,

TRE#HR DIz, RstIBR) L 2H5EHE, @
BMZE) L/ B EE— A%, B,
HER £ R WG EIIC R BBt E 2 5
FEY, £, BRHHECLHERERICE HAL
HLETFET.
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Endothelium-dependent coronary vasodilatory action of adenosine :
Examination in open-chest dogs
Naotsugu OBAYASHI
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Okayama University Medical School,
Okayama 700, Japan
(Director : Prof. S. Haraoka)

To evaluate the endothelium-dependent coronary vasodilatory effect of adenosine, especially
the role of endothelium-derived nitric oxide (EDNO), the dose-response relationship of
exogenous adenosine was examined in open-chest dogs before and after intracoronary admin-
istration of N¢-nitro-L-arginine (NNLA), a potent inhibitor of NO synthesis.

NNLA attenuated the vasodilatory effect of acetylcholine to less than 25% of the control,
which indicates NO synthesis inhibition. NNLA caused a rightward shift of the adenosine
dose-response curve with a significant increase of EC;,, whereas there was no significant
change in the slope of the regression line calculated by log-logit transformation.

These findings suggest that the coronary vasodilatory effect of adenosine is partially
induced through an increase of NO release, and this action may play a role in the regulation

of coronary vascular tone.



