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SUMMARY

The purpose of this study was to examine serum levels of macrophage colony
stimulating factor (M-CSF).in patients with unstable angina pectoris and in those
with stable effort angina pectoris of different pathophysiologies.

Methods : Serum samples were obtained from 20 patients with unstable angina
pectoris (UAP), 20 patients with stable effort angina pectoris (EAP), and 15
healthy volunteers (NOR). Serum levels of M-CSF were measured by enzyme-linked
immunosorbent assays

Results: Serum levels of M-CSF in the UAP group, the EAP group and the NOR
group were 6951240 pg/ml, 322+£69 pg/ml and 229%44 pg/ml, respectively. Levels
of M-CSF were significantly higher in the UAP group than in the EAP group
(P<0.0001). In the UAP group, levels of M-CSF were substantially higher in IIIB
group (801268 pg/ml) than IIB or IB group (566114 pg/ml) (P<0.05), according
to Braunwald classification. M-CSF levels showed a negative relatlonshlp with
clinical improvement in the UAP group.

Conclusion : Increased level of M-CSF is suggested to a pathophysiological role
of unstable angina pectoris.
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I . Introduction
_ bone marrow culture[1]. M-CSF may poten-
Macrophage colony stimulating factor (M- tiate a number of inducible monocyte func-
CSF) was first characterized as a glycoprotein tions including phagocytosis, microbial killing,

that induces the formation of monocyte and cytotoxicity for tumor cells, as well as enhance
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the synthesis of inflammatory cytokines such
as interleukin (IL)-1, tumor necrosis factor
and interferon[2]. Unlike the other primary
myeloid colony stimulation factors (IL-3,
granulocyte-macrophage colony stimulating
factor and granulocyte colony stimulating fac-
tor), M-CSF is continuously present at bio-
logically active concentrations in the serum
of normal animals and is required for the
survival of circulating monocytes and tissue
macrophages[3].

In coronary arteries, vascular endothelial
cells and smooth muscle cells reportedly
produce M-CSF, which induces the proliferation
and differentiation of macrophages[3]. Im-
mune cells infiltrating coronary lesions, in-
cluding monocytes, macrophages, T lympho-
cytes, and mast cells have been suspected to
contribute to plaque instability [4-9]. Coro-
nary plaque disruption with consequent throm-
bus formation and acute inflammatory reac-
tion are considered to be major pathogenic
mechanisms responsible for acute coronary
syndrome[10, 11]. Therefore, patients with
acute coronary syndrome may have increased
serum levels of M-CSF according to the sever-
ity of disease. In this study, we measured
serum M-CSF levels in patients with unstable
angina pectoris and in those with stable
effort angina pectoris of different pathophy-

siologies.

II. Materials and Methods

Patient Selection

We studied 20 patients with primary un-
stable angina pectoris (UAP) (type IB, type
IIB or type IIIB according to the Braunwald
classification[12]), 20 patients with stable
effort angina pectoris (EAP), and 15 appar-
ently healthy volunteers (NOR) of equivalent
age and life style and without any limitation
in physical activity. In unstable angina group,

11 patients had one episode or more at rest
within the 48 hours
(group A, type IlIB), and 9 patients had no

preceding admission

episodes at rest within the 48 hours preceding
admission (group B, type IB or type IIB).
Unstable angina pectoris was defined by
typical chest pain occurring at rest or with
minimal effort without any increase in the
serum creatine kinase MB fraction and with
angiographic evidence of coronary artery
disease. In the UAP group, serum samples
were obtained at the time of admission and
on the 7th day after admission. In the EAP
group, serum samples were obtained at the
time of admission.
Coronary Angiography

Coronary angiography was performed by the
Judkins technique. The occurrence and severity
of coronary angiographic lesions were evalu-
ated from at least three projections by the
score of the American Heart Association.
Measurement of M-CSF Levels

Serum levels of M-CSF were measured using
a human M-CSF kit, Parameter, from R&D
Systems (Abingdon, United Kingdom). All
samples were diluted 1: 5 with calibrator
diluent. Then 100 x1 of assay diluent was
added to 96 well polystyrene microtiter plates
coated with a murine monoclonal antibody
against M-CSF, and 1001 of M-CSF standard
or diluted samples were added to each well.
After incubation for 90 minutes at room
temperature, aspiration and washing, 200 u 1
of M-CSF conjugate (polyclonal antibody
against M-CSF conjugated to horseradish
peroxidase) were added to each well. Then
the wells were incubated for 90 minutes at
room temperature. After another aspiration
and washing, 200 £z 1 of substrate solution
were added to each well. The wells were
incubated for 30 minutes at room temperature,
and 50 41 of stop solution were added to
each well. The amount of conjugate bound
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to the well was detected by reaction with
the substrate tetramethylbenzidine. The mean
absorbance values in each set of duplicate
standard or diluted sample was calculated.
Each assay was calibrated by a standard
curve of M-CSF standard concentration. The
minimum detectable dose of M-CSF was found
to be 20pg/ml. -
Statistical Analysis - .

Data are expressed as mean * standard
deviation. One-way analysis of variance and
the multiple comparison method of Scheffe
were used to test for statistically significant
differences among the three groups. Paired
or unpaired t tests were used to compare
the two groups. A p-value<0.05 was considered
statistically significant.

Il. Results

Clinical Characteristics

All patients with unstable angina and stable
effort angina had anginal attacks before
admission and underwent a treatment with
nitrates, calcium antagonists, aspirin and
heparin. All patients showed angiographic
evidence of coronary artery disease without
significant difference in severity or in extent
of angiographic coronary lesions between the
groups of patients. During the observation,
no patient died or suffered from myocardial
infarction. In the UAP group, 12 patients un-
derwent percutaneous transluminal coronary
angioplasty (PTCA) and 2 patients underwent
coronary artery bypass grafting (CABG).
No patient had these revascularization pro-
cedures within 7 days after admission. In
the EAP group, 13 patients underwent PTCA
and 2 patients underwent CABG. The charac-
teristics of patients and control subjects are
shown in Table 1. There were no significént
differences in age and sex among the three

groups.

Table 1. The characteristics of patients with
unstable angina pectoris (UAP), stable effort
angina pectoris (EAP), and healthy volun-
teers (NOR).

UAP EAP NOR
Numbers 20 20 15
Age (mean®SD) 66.1£10.5 65.4+9.8 60.5=84
Male: Female 12: 8 13: 7 10: 5

Circulating M-CSF Levels

Serum levels of M-CSF in the UAP group,
the EAP group and the NOR group were 695
+240 pg/ml, 322+69 pg/ml and 229+44 pg/ml,
respectively. Levels of M-CSF were signifi-
cantly higher in the UAP group than in the
EAP group or the NOR group (P<0.0001).
No significant difference in the level of M-
CSF was found between the EAP group and
the NOR group (Fig.1).
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Fig 1. Levels of macrophage colony stimulat-

ing factor (M-CSF) in patients with unstable
angina pectoris (UAP) or stable effort angina
pectoris (EAP), and healthy volunteers (NOR).
Levels of M-CSF were higher in the UAP
group than in the EAP group or the NOR
group (P<0.0001). No significant differences
in levels of M-CSF were found between the
EAP group and the NOR group.

M-CSF Levels and the Braunwald Classification
In the UAP group, serum levels of M-CSF
at Tth day after admission were 469 £ 126
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pg/ml. Levels of M-CSF were significantly
higher at admission (695+240 pg/ml) than
at the 7th day (P<0.0005) (Fig.2). In group
A, serum levels of M-CSF at admission and
the Tth day were 801268 pg/ml and 506141
pg/ml, respectively. Levels of M-CSF in the
group A were significantly higher at admis-
sion than the 7th day (P<{0.005). In group B,
serum levels of M-CSF at admission and the
7th day were 566114 pg/ml and 424+93 pg/
in the
group B were significantly higher at admis-
sion than the 7th day (P<0.05) (Fig.3). Levels
of M-CSF at admission in the two UAP

ml, respectively. Levels of M-CSF

groups were significantly higher in the IIIB -

group than the IB or the IIB group according
to Braunwald classification. There was no
in levels of M-CSF
between the two groups on the 7th day after
admission (Fig.4). M-CSF levels decreased
with clinical improvement in UAP group.
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Fig 2. Levels of macrophage colony stimulating
factor (M-CSF) in the unstable angina group.
Levels of M-CSF were significantly higher at
admission than on the 7th day (P<0.0005).
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Fig 3. Levels of macrophage colony stimulating factor (M-CSF) in group A (type IIIB)
and group B (type IB and type IIB). Levels of M-CSF in group A and B were signif-
icantly higher at admission than the 7th day.
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P<0.05 n. s.
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Fig 4. Different levels of macrophage colony stimulating factor (M-CSF) between group
A (type IIIB) and group B (type IB and type IIB). At admission, levels of M-CSF in
the unstable angina group were significantly higher in the IIIB group than the IB or
the IIB group according to Braunwald classification. There was no significant differ-
ence in levels of M-CSF between the two groups at 7 days after admission.

IV. Discussion

Coronary plaque disruption with consequent

platelet aggregation and thrombus formation,
often with the contribution of dynamic change
of vascular tone (as suggested by experimental
observations on cyclic flow variation[13]),
is considered to be one of the most important
mechanisms ‘responsible for occurrence of
acute coronary syndromes, including unstable
angina and myocardial infarction[5,14]). Re-
cent studies provided evidence of a role of
inflammation in plaque disruption in addition
to biomechanical factors, such as shear stress
and vasospasm[5,15-17]. CD4 + and CDS8 +
circulating lymphocytes are activated in pa-
. tients with UAP[6], and the immediate site
of plaque rupture or erosion is always marked
by inflammatory processes (accumulation of
macrophages and T cells) [16]. This is consist-
ent with the hypothesis that inflammation

plays an important role in the pathophysi-
ology of unstable angina.

M-CSF enhances proliferation and differ-
entiation of monocyte progenitors and is
required for survival and activation of mature
monocytes and macrophages. Expression of
the M-CSF gene was recognized in cultured -
human vascular endothelial cells and smooth
muscle cells as well as in atheromatous lesions
from rabbit and human[3]. In this study,
there were increased levels of M-CSF in
patients with unstable angina pectoris com-
pared to patients with stable effort angina
M-CSF
production may be increased in patients with

and healthy volunteers. Therefore,

unstable angina, leading to macrophége
infiltration at the site of plaque rupture.
Levels of M-CSF in unstable angina pectoris
were significantly higher in the IIIB group
than the IB or the IIB group according to

Braunwald classification. Among the three
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classes of unstable angina pectoris, the IIIB
group is considered to be the most severe.
After antianginal treatment, M-CSF levels
decreased with clinical improvement inpatients
with type IB, 1IB and IIIB unstable angina.
It is proposed that levels of M-CSF in un-
stable angina pectoris are going down accord-
ing to stabilization of the unstable plaque.
Taken together, these data suggest that the
levels of M-CSF are associated with the dis-
ease severity of unstable angina.

In conclusion, M-CSF may play a role in
the pathophysiology of unstable angina. Detec-
tion of increased levels of serum M-CSF may
have diagnostic utility in patients with un-
stable angina pectoris.
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