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Increased Basal Coronary Artery Tone and Hyperresponsiveness to
Acetylcholine and Ergonovine in Spasm Related Coronary Artery
in Patients with Variant Angina
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Background . In patients with variant angina. previous data have been inconclusive as to
whether basal coronary artery tone is elevated at the spastic sites and nonspastic sites. The
purpose of this study was to assess the basal coronary artery tone and to evaluate the responsive-
ness to acetylcholine and ergonovine in patients with variant angina.

Methods - Basal coronary artery tone was assessed by obtaining the percent increase in
coronary artery diameter induced by nitroglycerin in 66 patients with variant angina and 26
control subjects. We also compared the basal coronary artery tone and the constrictive responses
to acetylcholine and ergonovine between the 31 patients with variant angina whom spasm
was provoked by the low doses of acetylcholine(Ach 3 intracoronary. 20ug) or ergonovine(Erg 3
intravenous, 50ug) (Group 1) and the 35 patients provoked by higher doses of acetylcholine(int-
racoronary. 100ug) or ergonovine(intravenous cumulative dose of 350ug)(Group 2).

Results . Patients with variant angina whom spasm was provoked by low doses of acetylcho-
line and ergonovine, have a more tendency af combined fixed disease(mixed disease). multi-
vessel spasm and high disease activity.

Basal coronary artery tone at the spastic sites was significantly elevated in the Group 1
in whom spasm was provoked by low doses of acetylcholine and ergonovine than that in
Group 2(44% 17 vs 142 11%. respectively. p<0.05). Basal coronary artery tone of spasm-related
artery, but not nonspasm related artery. at the non spastic sites was greater in the Group
1 than that in Group 2(26% 14 vs 16£ 10%. respectively, p<<0.05). In the patients with variant
angina in whom spasm was provoked by higher doses of acetylcholine or ergonovine, basal
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coronary artery was comparable at the spastic and nonspastic sites and was not different from
that in the control subjects. The magnitude of vasoconstrictive responses to acetylcholine and
ergonovine, at the nonspastic sites. were also greater in Group 1 than those in Group 2 and
the control groups(Ach : 40% 20 vs 26+ 11,27+ 12% : Erg: 37% 18 vs 12+ 8, 13£ 10%. respec-
tively, p<<0.05).

Conclusion : These findings suggest that elevated basal coronary artery tone of the spastic
sites and nonspastic sites of spasm-related artery in patients with variant angina may be related
to occurrence of coronary spasm.

KEY WORDS : Variant angina - Basal coronary artery tone.
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Table 1. Clinical profiles of 66 patients with variant

angina
Group 1 Group 2
(n=31) (n=35)
Age(vears) 53 £ 11 54 + 8
Sex(M/F) 28/ 3 29/ 6
Pain characteristics
Resting pain 30 (97%) 31 (87 %)
Effort pain 1 (35%) 11 (31 %)
Nocturnal or morning 23 (74%) 21 (60 %)
Chest pain
Frequency of pain
(= 5 tmesweek) 7 (28%)* 3 ( 8.5%)

Mean frequencv/week  2.4%  1.9% 1.5+ 1.7%

Risk Factors

Smoking 23 (74%) 21 (60 %)
Hvpertension 8 12
Family history 1 4
Alcohol relation 3 4
Cholesterol(ml/dL) 179 £ 79 129 +37
Triglvceride(ml/dL) 187 +184 154 £93
HDL-cholesterol 34 t 21 33 +18
(ml/dL)
Positive treatmill test 2/24 2/29

Group 1 . patients with provoked coronary spasm by
low dose of aceryl(tholine(intra(‘oronary, 20ug) or er-
gonovine(intravenous 50pg), Group 2 . patients with
provoked coronary spasm by higher dose of acetvlcho-
line(intracoronary, 100ug) or ergonovine(intravenous
cumulative dose of 350ug). The asterisks denote that
the frequency of chest pain as an index of disease
activity was significantly greater in Group 1 than that
in Group 2(p<0.05).

Ado] waon, fuAFd Aasde JAE
Mehe ol 297t 9o A BRATHTable 2).
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(Table 4, Fig. 1). 287 #AHA] Fe& FFHY
NANZEE #FAFH dzFE Aolzh gdoh
Group 1014 #5d 7| H(NZEE deHFd 59
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Table 2. Data from catheterization procedures

Group 1 Group 2
(n=31) (n=35)
Provocation by
Ach/Erg 21/10 23/12
ECG changes
ST elevation 15 (48%)* 13 (87%)
ST depression 6 (20%) 4 (11%)
Minimal changes 5 (16%) 3 (9%)
No singnificant 5 15
changes
Coronary Angiogram
Normal 12 (39%) 25 (71%)
Fixed disease, 19 (61%)* 10 (29%)
<50% 16 8
>50% and < 70% 8 2
Degree of stenosis( %) 32+ 13 34117
Multi-vessel spasm 6/21 (29%)*  2/2% (9%)

p<0.05, Group 1 : patients with provoked coronary
spasm by low dose of acetylcholine(intracoronary, 20
pg) or ergonovine(intravenous 50pg), Group 2 : pa-
tients with provoked coronary spasm by higher dose
of acetylcholine(intracoronary, 100ug) or ergonovine
(intravenous cumulative dose of 350pg), Ach : acetyl-
choline, Erg ! ergonovine, ECG ! electrocardiographic.
The asterisks denote that a combined fixed disease
and multivessel were more prevalent in Group 1 than
in Group 2(p<0.05).

Table 3. Coronary artery diameter after intracoronary
nitroglycerin administration(mm)

Patients with

Location Control . .
Variant Angina
LMCA 4.29 £ 0.11 3.87 + 0.93
LAD
Proximal 3.57 £ 0.13 3.60 £ 0.15
Mid 322 + 038 2.96 £ 0.63
Distal 2.38 £ 0.17 2.78 + 0.41
RCA
Proximal 401 £ 015 420 £ 0.22
Mid 3.68 + 0.16 3.70 £ 0.13
Distal 3.02 £ 0.15 3.41 = 0.16
LCX
Proximal 3.20 = 0.11 3.32 £ 0.30
Distal 2.58 + 0.65 278 £ 0.71

LMCA  left main coronary artery

LAD : left anterior descending coronary artery
RCA ! right coronary arterv

LCX : left circumtflex artery



Table 4. Basal coronary artery tone and vasoconstri-
ctive responses to acetylcholine or ergono-

vine(%)
Spasm site
Response to
Basal Ach, Erg,
Group 1 444 17% 99+ 2%* 84+ 9**
Group 2 14+ 11 41+ 14 33t 28

Nonspasm site
Response to

Basal (SRA Non-SRA)  Ach; Erg,
Group 1 22+ 14 26+ 14% 18+ 13 40+ 20* 37% 18"
Group 2 17410 16210 17+10 26%* 11 12+ 8%
1917 27+ 12 13+ 10¥
Group 1{(n=:31) : patients with provoked coronary
spasm by low dose of acetylcholine(intracoronary, 20
pg) or ergonovine(intravenous 50pg), Group 2(n=
35) . patients with provoked coronary spasm by hi-

Control

gher dose of acetylcholine(intracoronary, 100pg) or
ergonovine(intravenous cumulative dose of 350ug).
Achl ! intracoronary acetylcholine 20ug, Ergl ! intra-
venous ergonovine 50pg, Basal © basal coronary artery
tone, SRA : spasm-related artery, Non-SRA ! nons-
pasm related artery. The asterisks denote that basal
coronary artery tone(*p<(0.05) and the magnitude
of constrictive responses 1o acetylcholine or ergonovine
(**p<<0.01) at the spastic sites and nonspastic sites
were significantly greater in Group 1 than those in
Group 2 and the control subjects. The asterisks(# )
denote that the responses to acetylcholine were const-
rictive responses contrary the responses to ergonovine
were dilator resnses(p<0.05).

ol A Ml B ¥ R wia] A ERk o (44£17
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vs 16+ 10% )(Table 4).
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Fig. 1. Dose-response relation at the spastic sites(n=
73) in patients with variant angina. Group 1(n=
31) : patients with provoked coronary spasm
by low dose of acetylcholine(intracoronary, 20
ug) or ergonovine(intravenous 50ug), Group 2
(n=35) : patients with provoked coronary
spasm by higher dose of acetyicholine(intraco-
ronary. 100ug) or egonovine(intravenous cumu-
lative dose of 350ug). Ach : acetyicholine, Erg

: ergonovine, Basal : basal coronary artery tone,
Low dose : intracorgnary acetylcholine 20ug or
intravenous ergonovine 50ug. High dose : intra-
coronary acetylcholine 100ug or intravenous cu-
mulative dose of ergonovine 350ug. The asteri-
sks denote that basal coronary artery tone(*p<C
0.05) and the magnitude of constrictive respon-
ses to acetylcholine or ergonovine(**p<<0.01)
were significantly greater in Group 1 than those
in Group 2.
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Fig. 2. Dose-response relation at the nonspastic sites
(n=73) in patients with variant angina and the
control subjects. Group 1(n=31) : patients
with provoked coronary spasm by low dose of
acetylcholine(intracoronary, 20ug) or ergono-
vine(intravenous 50ug). Group 2(n=35) : pa-
tients with provoked coronary spasm by higher
dose of acetylcholine(intracoronary, 100ug) or
ergonovine(intravenous cumulative dose of 350
ug). Control(n=286) : control subjects without
provoked coronary spasm, Ach : acetylcholine,
Erg : ergonovine, Basal : basal coronary artery
tone, Low dose : intracoronary acetylcholine 20
ug or intravenous ergonovine 50ug, High
dose : intracoronary acetylcholine 100ug or int-
ravenous cumulative dose of ergonovine 350ug.
The asterisks denote that the magnitude of con-
strictive responses to acetylcholine or ergonovine
(*p<<0.05) were significantly greater in Group
1 than those in Group 2 and the control subje-
cts.
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