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Objectives. The concentration of macrophage colony-stimulating factorl M-CSFL] an inflammatory
cytokine, increases with the progression of coronary lesions, but no clinical investigations have evaluated
the relationship to coronary vascular tone. The present study investigated the relationship between M-CSF
and vasoreactivity of the coronary arteries in patients with vasospastic angina.

Methods. Vasospastic anging V SATvas characterized by transient chest pain and ischemic ST segment
changes at rest, or by a positive result in spasm provocation testing with acetylcholine. The subjects were
24 patients with stable VVSAI inactive VSA grouplireated on an outpatient basis, 31 VSA patients hospital-
ized with unstable anging active VSA groupl] and 13 healthy subjectS control groupl] The sensitivity of
determination of plasma M-CSF in blood was 40 pg/ml. The levels of this factor in each group were com-
pared. Based on the findings of the acetylcholine vasospasm-induction test, patients were divided into
those with single-vessel vasospasm and those with multivessel vasospasm, and, according to the dose of
acetylcholine required to induce spasm, into high- and low-dose groups. Plasma M-CSF levels in each
group were compared.

Results. Mean plasma M-CSF was 598+ 180 pg/ml in the inactive VSA group, 775+ 194 pg/ml in the
active VSA group, and 632+ 103 pg/ml in the control group. The mean plasma M-CSF level in the active
VSA group was significantly higher than that in the inactive VSA groupl pJ 0.01]1 Mean plasma M-CSF
level in the single-vessel and multivessel vasospasm groups was highest for active VSA patients with mul-
tivessel vasospasl 872+ 173 pg/mi ] The relationship with the acetylcholine induction dose clarified that
plasma M-CSF levels were highest in patients with active VSA in the acetylcholine low-dose group

0825+ 177 pg/ml, pO 0.00101

Conclusions. Plasma M-CSF concentration reflects the vasoreactivity of coronary spasm in the VSA
group, and may be an indicator of the severity of coronary endothelial dysfunction.
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Table 100 Study population characteristics

oooooooooooooooooooooon

Groups
Inactive VSAO Active VSAD ControlJ

002400 00310 0 0 nO 130 pvalue
Ag8l yr0 O 54+ 9 O 59+ 9 O 58+ 8 O N[SH]
Sekl male/femalel] O 6/180 19/120 9/40 NSO
Previous myocardial infarction o0 o0 ogd oo
Braunwald' s classification(] O ad g g
0ooo-B-1d od 181420 0 od oo
0ooad-B-20 od 260 od oo
0oo-B-30 od 0 300 od oo
Oooo-B-1d od 191 390 od oo
0ooad-B-20 od 8100 O od oo
Body mass indek] kg/m?0 O 24+ 2 O 24+ 3 O 23+ 3 0 NSO
LDL-cholesterol] mmol/I0] 2.6+ 1.00 3.1+ 0.80 2.5+ 0.90 NSO
HDL-cholesterol] mmol/I00 O 1.2+ 0.30 1.3+ 0.30 1.8+ 0.70 [00.010
Lipoproteif ad mg/dIi0 O 25+ 200 22+ 190 24+ 150 NSO
Coronary risk factor(] O ad O a
0 O HypertensionO 141 5801 O 141 45001 O 82300 NSO
0 O Diabetes mellitusCl 250 1900 o0 NSO
O O Hyperlipidemiall 18 540 O 17 550 O @ 300 NSO
0 0O Smoking history 18 750 O 141 45001 O 380 0O [00.050
0 O Hyperuricemiall @380 O 2300 o0 0 0.050
Therapy[ O O O a
0 O Cacium antagonists] 281 9601 O 261 8400 O ogd NSO
0O O NitratesO 1616700 16100 od NSO
0 0ACE-10 41700 Q2900 od NSO
00 HMG CoA-10 2100 100 320 O ogd NSO
O O AspirinO 8330 0 103200 od NSO
0 O Antiplatelet agent 41700 160 0O od 0 0.001

[l a

Continuous values are meant SDI O [0 %.0

VSA[ vasospastic angina; LDL low-density lipoprotein; HDLO high-density lipoprotein; ACE-I : angiotensin

converting enzyme inhibitor ; HMG CoA-10 hydroxymethylglutaryl-CoA inhibitor.
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Table 20 Qoronary angiographic and acetylcholine-induced vasospasm findingsin patients with

angina pectoris

Inactive VSAO Active VSA[D
0nO 240 O 0nO3100 pvalue
Coronary stenosi§l 0 0 0 219200 0 20 870 0 NSO
One vessel diseasel] 2 80O 4130 0 NSO
Two vessel diseasel] og oo o0
Three vessel diseasel] oo oo od
Ejection fractionl %, meant SDO O 67+ 7 O 70+ 1207 NSO
Ach provocation test] O d g
0 O Positive before Achd 01380 O 2290 0 NSO
0020pgd 141 5801 O 161 520 O NSO
[0 O 50p g or 100u g O 400 190 0 NSO
0 O Multispasm 181570 0 201 650 O NSO
000 %0 - -
Achl acetylcholine. Other abbreviationsasin Table 1. 0
1500
—r < 0.01 -
3 1000
£
&
O 500 - Fig.1 Comparison of macrophage colony-
< i stimulating factor plasma levels
! between patients with inactive and
; active vasospastic angina, and con-
0 | - trols ' _
Control Inactive VSA Active VSA M-CSFO macrophage colony-stimulating
(N=13) (N=24) (N=31) factor. Other abbreviation asin Table 1.
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Table 30 Clinical features of active vasospastic angina patientswith single- and multispasm angina

Single-spasm anginall

Multispasm anginall

00110 0 0 n0 200 O pvalue
Agelyr0 O 59+ 1201 58+ 80 N§1
Sek] male/femalel] O 5/60 14/60 NSO
LDL-cholesterol] mmol/I00 O 3.1+ 0.90 3.0+ 0.80 NSO
HDL -cholesterol] mmol/I0 O 1.3+ 0.40 1.3+ 0.30 NSO
Lipoproteif a mg/dIO O 15+ 1200 27+ 210 NSO
Coronary risk factor[] ad a
0 O HypertensionO 4 360 O 101 500 O NSO
O O Diabetes mellitusO 0 90O 8250 O NSO
O O Hyperlipidemiall 2700 141 540 0 0 0.050
0 0O Smoking history[ 450 0 91 4500 [0 NSO
0 O Hyperuricemiall 0 odno 3000 NSO
Therapy[ O a
0 O Cacium antagonistsC 91820 0 171 850 O NSO
O O NitratesO & 3600 181750 0 0 0.050
0 0ACE-10 g 2700 300 0 NSO
00 HMG CoA-10 11800 8 400 O NSO
O O Aspirind B 2700 350 0 NSO
0 O Antiplatelet agent[ 0 odn 4200 O NS

]
Continuous values are meant SDO O [0 %.0
Abbreviationsasin Table 1.0J
O

0 630+ 204pg/m0 0000 VSAODODOOOODO
571+ 159pg/mO 000000 VSAO OO OO OO
670+ 133pgm 0000000000000 mMO0
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Table 40 Qlinical features of active vasospastic angina patients with positive low- and high-dose
acetylcholine provocation tests

Low-dose provocation] High-dose provocation(]

On0 250 0 On0600 pvaue
Agel yr0 O 59+ 100 57+ 100 NSO
Sek] male/femalel O 15/100 4/200 NSO
LDL-cholesterol] mmol/I0 O 3.0+ 0.90 3.3+ 0.50 NSO
HDL -cholesterod mmol/IC O 1.3+ 0.30 1.4+ 0.50 NSO
Lipoproteifl add mg/di O 24+ 200 15+ 7 0 NSO
Coronary risk factor(] O O O
O O Hypertension 104400 81500 O NSO
O O Diabetes mellitusO g 1200 B1500 O NSO
O O Hyperlipidemiall 18] 6001 O 3300 NSO
O O Smoking historyO 104400 81500 O NSO
0 O Hyperuricemiall 2400 0700 NSO
TherapyO O O O
O O Cacium antagonistss 271880 O @mer0 O NSO
O O NitratesO 17 680 0O 330 0 NSO
0 0ACE-10 2800 13300 NSO
O 0 HMG CoA-10 9360 O 01700 NSO
O O Aspirind 9360 O 01700 NSO
0O O Antiplatelet agent[ 41160 0 01700 NS

O

Co%tinuous valuesare meant SDO 0 O %.0

Abbreviationsasin Table 1.
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