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Introduction

v

The adipocyte-specific plasma protein adiponectin
was originally isolated from human adipose tis-
sues. Adiponectin has anti-atherosclerotic proper-
ties such as the suppression of adhesion molecule
expression on endothelial cells, the proliferation
of vascular smooth muscle cells, and the transfor-
mation of macrophages to foam cells. Systemic
clinical hypoadiponectinemia is closely associated
with obesity, type 2 diabetes, and coronary artery
disease (CAD) [1]. These data suggest that adi-
ponectin contributes to suppressing the initiation
and progression of atherosclerosis. We already
reported that adiponectin is locally produced in
the coronary circulation and might participate in
modulating the coronary circulation [2]. Iacobellis
et al. recently showed that epicardial adipose tis-
sue expresses adiponectin protein and that the
level is significantly lower in patients with, than in
those without, CAD [3]. Locally produced adi-
ponectin might exert local anti-atherosclerotic
action on the adjacent coronary artery [3]. These
findings together indicate that the locally pro-
duced adiponectin in the coronary circulation
might be at least partly attributable to its produc-
tion and secretion from epicardial adipose tissue
and affect coronary atherosclerosis. However,
whether the plasma level of adiponectin in the
coronary circulation varies with the presence of
CAD remains unknown. We therefore investigated
the relationship between the presence of CAD and
the amount of adiponectin production in the coro-
nary circulation and compared with the amount of
C-reactive protein (CRP) in the coronary circula-
tion of patients with and without CAD.

Materials and Methods

v

We examined 26 consecutive patients (17 men
and 9 women; mean age 66+2.0 years) whose

left anterior descending coronary arteries
required coronary intervention because of severe
stenosis (>75% diameter stenosis) associated
with stress-induced ischemia and 24 consecutive
patients (11 men and 13 women; mean age
62.0+2.0 years) without CAD. Patients without
CAD were diagnosed as having atypical chest
pain and angiographically normal coronary arter-
ies. Patients who had myocardial infarction were
excluded from this study. Plasma levels of adi-
ponectin and CRP were measured in blood sam-
ples that were simultaneously collected from the
orifice of the left coronary artery and the great
cardiac vein, which selectively drains blood from
the left anterior descending coronary artery,
after control coronary angiography. The lower
range of plasma adiponectin levels measured
using ELISA kits was 1.9 ug/ml and that of CRP
using the Dade Behring BN II N high-sensitivity
CRP assay was 0.175mg/l. Written, informed
consent was obtained from all patients to par-
ticipate in the study, and the Ethics Committee of
our institution approved the study protocol. The
positive value of the plasma adiponectin or CRP
level in the great cardiac vein minus that in the
coronary artery (transcoronary difference) sug-
gested the amount of adiponectin or CRP produc-
tion in the coronary circulation. We compared
the amount of adiponectin and CRP production
throughout the coronary circulation between
patients with and without CAD. The distribution
of plasma adiponectin and CRP levels was
skewed, and thus comparisons were made using
a nonparametric analysis. The Wilcoxon rank
sum test was used for the comparison between
the coronary artery and great cardiac vein, and
the Mann-Whitney test was used for the com-
parison between patients with and without CAD.
A value of p<0.05 was considered statistically
significant.
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Results

v

Baseline characteristics of the participants (Table 1) did not sig-
nificantly differ except for aspirin therapy. Plasma adiponectin
levels in the great cardiac vein were significantly higher than
those in the coronary artery of patients both with (median
5.25ug/ml vs. 5.05ug/ml, p<0.005) and without (median,
7.35ug/ml vs. 6.95ug/ml, p<0.001) CAD. Plasma adiponectin
levels in the coronary artery of patients with CAD were signifi-
cantly lower than in that of patients without CAD (median,
5.05 ug/ml vs. 6.95 ug/ml, p<0.05). The transcoronary difference
in plasma adiponectin levels (A adiponectin) was significantly
lower in patients with than in those without CAD (median,
0.30 ug/ml vs. 0.45 ug/ml, p<0.05; ¢ Fig. 1A). Likewise, plasma
CRP levels in the great cardiac vein were significantly higher
than those in the coronary artery of patients with (median
1.370mg/l vs. 1.265mg/l, p<0.001) and without (median,

Table 1 Baseline clinical characteristics of the study population

Variable With CAD Without P-value
(n=26) CAD (n=24)

age 66+2.0 62:2.0 n.s.

male/female 17/9 11/13 n.s.

body mass index (kg/m?) 24.4+0.76 23.8+0.86 n.s.

smoker (%) 6(23) 3(13) n.s.

family history of ischemic 5(19)
heart disease (%)

3(13) n.s.
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0.422 mg/l vs. 0.364 mg/1, p<0.05) CAD. In contrast, the transcor-
onary difference in plasma CRP levels (A CRP) was significantly
higher in patients with than in those without CAD (median,
0.110mg/1 vs. 0.013mg/l, p<0.01; © Fig. 1B).

Discussion

v

The present study showed that adiponectin is produced in lesser
quantities in the coronary circulation of patients with CAD than
in those without CAD. In contrast, CRP is produced in greater
quantities in the coronary circulation of patients with CAD than
in those without CAD.

The production site of adiponectin in the coronary circulation is
thought to be epicardial adipose tissue or adipose tissue in the
myocardium, because the mRNA of adiponectin was originally
detected solely in adipose tissue. Iacobellis et al. recently showed
that epicardial adipose tissue expresses significantly less adi-
ponectin protein in patients with severe CAD than in those
without CAD [3]. However, whether the plasma level of adi-
ponectin in the coronary circulation differs between patients
with CAD and those without CAD remained obscure. We
observed herein that plasma adiponectin levels are in fact lower
in the coronary circulation of patients with CAD versus those
without CAD. Circulating adiponectin levels are much higher in
women than in men. Although the transcoronary difference in
adiponectin levels was lower in patients with CAD than in those

systolic blood pressure 135.3+3.2 132.2+3.2 s, without CAD for both men and women, the difference was not
(mmHag) significant because of the small sample size. Epicardial adipose
diastolic blood pressure 77.6+2.1 75.0+1.7 n.s. tissue is also a source of inflammatory factors such as inter-
(mmHg) leukin-1 g, interleukin-6, monocyte chemotactic protein-1, and
t9t8| Chélesterol (mg/dI) 188.4:7.0 204.0+4.7 n.s. tumor necrosis factor-o [4]. These findings suggest that epicar-
iadhiseic S ingisl) DEERRal Leeteoig o dial adipose tissue is involved in a localized cytokine-inflamma-
d'ab,Etes el () LEIED) S (2) n:s: tory pathway in the coronary circulation. We reported that
fasting plasma glucose 104.3+2.9 95.9+3.2 n.s. . . . .
plasma CRP and interleukin-6 levels are increased in the coro-
Ly nary circulation of patients with CAD compared with those
angiotensin Il receptor 10(38) 6(25) n.s. . y p o . p
blockers (%) without CAD [5,6]. Additionally, Ouchi et al. reported that
calcium channel blockers (%) 5 (19) 5(21) n.s. human adipose tissue expresses the CRP gene and the adiponec-
B-blockers (%) 4(15) 5(21) n.s. tin gene and might partially account for elevated plasma CRP
statins (%) 8(31) 3(13) n.s. and adiponectin levels. These authors concluded that the recip-
aspirin (%) 15(58) 4(17) p<0.01 rocal association of adiponectin and CRP levels in both plasma
a-glucosidase inhibitors (%) 2 (8) 1(4) n.s. and adipose tissue might participate in the development of
sulfonylurea agents (%) 6(23) 1(4) L2 atherosclerosis [7]. Based on these findings, epicardial adipose
A B Fig. 1 Transcoronary difference in plasma
P = 0.037 P =0.005 adiponectin levels (A adiponectin) (A) and in
pg/m_l 1 mg/1 plasma Greactive protein (CRP) levels (A CRP) (B).
T Transcoronary difference in adiponectin is defined
. 1.2 1 0.5 | as the plasma adiponectin level in the great cardiac
g ] vein (GCV) minus that in the coronary artery (CA).
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tissue could contribute to the increase in adiponectin and CRP
plasma levels in the coronary circulation and the involvement in
the suppression and progression of coronary atherosclerosis.
Epicardial fat is a metabolically active tissue that generates
many bioactive molecules [8], and it may be an important factor
in cardiovascular disease [9].

The adipocyte-specific plasma protein adiponectin is locally
produced in the coronary circulation at lower levels in patients
with CAD compared with those without CAD. Although the pro-
duction site of adiponectin in the coronary circulation remains
unknown, epicardial adipose tissue could be a candidate.
Because a recent report shows the expression of adiponectin in
cardiomyocytes, adiponectin produced in cardiomyocytes may
affect its levels in the coronary circulation. However, adiponec-
tin is produced mainly in the adipose tissue, and adipocytes are
thought to be a more important production site of adiponectin
than cardiomyocytes. In addition, patients with previous myo-
cardial infarction were excluded from this study, and the left
ventricular ejection fraction did not differ between the groups of
patients with and without CAD. Furthermore, the transcoronary
difference in adiponectin levels did not correlate with the left
ventricular ejection fraction in this study. This background sug-
gests that if the ventricular myocytes generate adiponectin, then
the difference in adiponectin produced by the ventricular myo-
cytes between the two groups can be ignored. Underlying dis-
eases such as diabetes, hypertension, and hyperlipidemia and
medications differed between the two groups of study partici-
pants. Because these conditions might diversely affect plasma

Erratum

levels of adiponectin [10], some caution might be needed in
interpreting this result. In addition, the sample size of the
present study was small, and further investigations are required
to confirm that locally produced adiponectin contributes, at
least in part, to suppressing the progression of coronary athero-
sclerosis in an autocrine or paracrine manner.
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