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-8 Deficioncy in Nitrie Oxide Bioactivity at Spasm
3% Sites of K%Icardlal Coronary Arleries in Patients
With Coranary Spastic Angina

Kiyolaka Kugiyama, Hivofurmi Yasue, Inobe Yoshito, Ken Okumura,
Kumnamoto University, Kumamato, Japan

The aim of this study was to defermine nittic oxide binactivity at basefing
and at the stimulated condition with acetyfchaline (ACH) at the spasm sftes
of epicardial conanary arteres. N®-monomethyl-L-argining (L-NMMA; 10, 25,
and 50 pmol/min), an inhititor of nitrie oxide synthase, or L-amining (126
mgimin) was infused into corgnary arteries tor 4 min in 21 patients with
coronary spastic angina (GSA) and in 28 control patients. Coronary spasm
was induced by intracoronary injection of ACH and was angiographically
documented in all patients with CSA but nat in any control patients. The
fuminal diamater of epicardial coranary arteties was determined by computer-
assisted quantitative angiography, L-NMNA cat2-depandently constricted all
segments of coronary areries in contral patients (parcant diameter changes
from baseline 4t 25 pmol/min: proximal sites -8.6 4 1.8+, distal sites ~12.5
4287, ¥p < 0.01 v the baseling), whila L-NMMA had n effectin the spasm
antaries (~0.5 £ 1.2 at 50 pmol/imin, p = NS vs the baseling, p < 0.01 vs
conirol patients). L-NMMA abolished the dilator raspanse to ACH in conirol
anterigs, white it had no effect on the constrictor respatise 1o ACH. L-arginine
was jnactive an the diameter in the spasm areries as well as in the control
anteries. The dilator response to the infusion of nitraglycerin was graater in the
spastn arteries than that in the control coronhary arteries (+43.7 £ 6.1 ve +17.8
+ 2.2, respectively, p « (.01}, The results indicate that nitric axide bioactivity
is deficient in the spasm arteries trough the mechanism(s) independant
of L-argining availability, possivly leading to supersensitive response ta the
exogenous nitrovasadilator as well as 1o vasocongtrictor effect of ACH in
patients with CSA, Deficient NO hiosctivity in the spasm arteries may play
an important rofa in the genesis of coronary arntery spasm,

933-87 | Hormone Replacement Therapy Does Not Protect
Women Against the Age-Related Decline in
Endothelial Function

Inge Dorug, Anna B, Harmann, Keld E. Sorensen. Skejby University
Hospital and Aarfius County Hospital, Aarbus, Detmark

Estrogens seem 10 protect women against coronary astery dispase possibly
due to a beneticial efect on the age-related decline in endothetial function,
Most postmenopausal women who are on hormong replacement therapy
(HRT) receive a contbination of estrogen and plogesterons. The addition
of & progestin may howeaver negatively influencs the endothelium and thus
redute the positive aftect of unopposed estrogens,

Wo studied 100 healthy postmenopausal women aged 53 4 3 years ran-
domized to sither combined HRT (n = 46) or no MAT (n = 54) 3 years earlier,
55 ware life-lung non-smokars and 45 current o ex-smokers. Using high-
resolution ultrasound, flow-madiated ditation (FMB, endathelium-dependent
dilation) and nitraglycerine (NTG) indyced dilation (endotheliun-indapendant
dilation) were measured in the brachial artery.

Vessel size, dagree of reactive hypsremia, total chalesteral, MDL-cholestarol
and years post manopause wate similar in all groups. In the non-smokers,
FMD was 3.2 2 3.2% in the HAT group and 2,8 : 2,2% in the control group
(p = 0.58), NTG induced simifar vasadilation in both groups (184 + 58% vs
18,1 & 8.3%, p = 0.17). In the smokers, FMD was 2.1 £ 2.4% in the HRT
group and 2.0 4 2.2% in the contral group {p = 0.9). NTG responses were
not differant (19,1 4 6.3% vs 18.2 % 6.0%, p = 0.686).

Combined long-term MAT does not pratect healihy postmeanapausal women
agalnst the age-related impairmant of endothalial tunction. This lack of pro-
tection seems indepandeant of smoking habits,

$933-88| Antioxidants Are Vasodilators

Mohammed Fayyaz, Muzamil Rana, Suresh Kagham, Clay Padginton,
Bong Hee Sung, Michasl . Wilsen, Paresh Dandona. Millard Fillmore
Hospitals and the State Liniversity of New York at Buffalo, Buffalo, NY

Superoxide radical (Q3) combines witk nitrie oxiths (NOY) 1o form the per-
oxynifrate (ONOO*) radical and theretore provides & metabolie pathway for
NO remaval. Thus, the removal of Oy may increase the bloavailability of
NO, therebly causing NO Induced vasodifatation. Wa therafore tasted the
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affect of ascarbic acid and N-acetylcystine (N-28), two known antioxidants
on the luminal diameter of the caphalic vein at wrist, using echavenography.
Norepinephring (NE) was intused inte the vight cephalic vein at wrist at four
sedal concentrations (12.5, 25, 50 and 100 ng/min). Cephalic vein diameter
was measured by echovenography using a 7.5 MHz datector, NE induced
dose dependent canstriction. When ascorbic acid (doses: 0.007, 0.013, 0,13,
1.3 ng/min) was infused with the maximum dose ot NE (100 ng/min), a dose
dependent vasogilatory (anticonstrictive) effect was obyetved. A similar sig.
niticant vasodilatory sftect of N-AG was also observed (x: p < 0.05),
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Thege data show for the first time that ascorbic acid and N-AG are va-
sodilators, that this effect of antioxidants i3 consistent with the hypothesis
that antioxidants may increase the bloavailability of NO. The use of antioxi-
dants may be important in restaring rormal vascular responses ie diseases
like diabetes mellitus which are associated with increased O generation.

933-89 | Is Coranary Microvascular Endothelial Dysfunction
Reaversibie? Six Month Effects of Quinapril on
Corongry Flow

Jay D. Schiaifer, Thomas J. Wargovich, Cad J. Pepine, G.8. John Maneini,
Blair O'Nwil, Gragory C, Henry. University of Flanida, Gaipesville, FL;
University of British Golumbia, Vancouver, Halifax, Canada; Parke-Davis
Pharmaceutical Research, Ann Arbior, MI

Acetylcholine (ach) causes vasodilation by release of nitric oxide (NO) from
heaithy endotheliur to increase coronary blood flow (CBF) bt induces
paradoxical vasaconshiction in patients (pts) with no or minimal coronary
antery disease (CAD) and risk factors. There are limited studies regarding
the vevarsibifity of macro- or microvascular D, We postulated that treatment
with the angiotensin converting enzyme inhibitor, quinapsil (), wauld improve
CBF in pts with impaired NO release. In pts with angiographic evidence of
epicardial B0 (vasoconsiriction to ach) and minimal CAD (< 40% stenosis
by quantitative coronary angiography [QCA]), functional coranary angiometty
was performed at baseling study using intracoronary (IC) Doppler, measuring
resporses to 10 infusions of ach (1078, 10~* M) and adenosine(ado, 14
ug bolys). Volumeric CBF was determingd using velocity and caranaty
diameters by QCA. Pis were randomized to placebo (P) or () 14 wera
evalyable at & momhs,

\Results: At follow-up, CBF rgspanse to ach (103 M} improved in Q pls (73
4 46.7% 1o 101.8 * §6.8%), but deteviorated in P pts (39.0 4 201% to 17
£ 18.1%). Likewise, the percentage of maximal CBF that was endothelial-
dependent (ach/ado ratio) was highest in patients treated with Q compared
10 P (44 & 0.15 v 0.25 & 0.16).

Conglusions: Tr this pliot study of pty with minimal CAD and ED, data
aupgest & potential role tor quinapril in restoring microvasewar endothelial
funetion to imprave blood flow.

Eftect of Treadmill Exercise on Flow-Medisted
Hrachlal Artery Vasoactivity '

Mary G, Gometti, Gary 0. Plotick, Robert A. Vogel. University of Maryland
Schaol of Medicine, Baltimore, Maryland

Coronary and petipheral vasoactivity is inproved by alterations in serum
lipids and cessation of amoking, To detarmine the effect af acute exercise
an vascular health, we assessed flow-mediated (andothalium-dependant)
braghial artery vasaactivity at pre-exercise baseline and ane hour following
(nost) treadmill exstcise (3.4 mph at 6% elavation for 30 minutes) in 10
healthy males aged 41 : 10 years, Brachial artety vasoactivity was measured
using 7.5 MHZ ultrasound and expressed as percent diamater change from
baseline to hyperamic conditions (1 minute past 5 minutes blood prassure
cuff arterial ocelugion). Although resting brachial adery diamster and flow did
not vary from pre 10 post, post-exerciye flow-mediated vasoactivity increased
substantially over pre-exercise FMV in 9 of 10 subjects, Flow-mediated
vasoactivity (FMV increased from 9.0 & 4.2% to 178 & 5.7 (p < 0.001) 1
hour post exercise.

These data suggest that 30 minutes of mild treadmill exercise markedly
improvas endathelium-dependent brachial arfery vasoactivity at one hour of
recovery. Theduration of this improvemant s under investigation, Thus, acute
mild exercige appears to have a substantial beneficial effect on subsequent
flow-madiated vasoaciivity.





