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Adipocyte derived plasma protein, adiponectin, is
associated with smoking status in patients with coronary
artery disease
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It has recently been recognised that adipose tissue, which
accounts for more than 10% of body weight, is not only a
reservoir for energy storage, but is also an endocrine

tissue.1 Adiponectin, which is structurally related to collagen,
is a novel adipose specific gene product that circulates at high
concentrations.2 Adiponectin has an anti-inflammatory effect
on endothelial cells, inhibits the proliferation of vascular
smooth muscle cells, and suppresses the conversion of macro-
phages to foam cells.1 Plasma adiponectin concentrations are
significantly lower in obese subjects than in non-obese
subjects, significantly lower in patients with coronary artery
disease (CAD) than in control subjects, and associated with
insulin resistance in animal models.2–4

Cigarette smoking is one of the major coronary risk factors
for CAD. Indeed, major epidemiological prospective studies
have unequivocally demonstrated the relation between
cigarette smoking and CAD mortality, and that smoking
cessation reduces mortality from CAD.5 There are several
pathogenic mechanisms proposed to explain the harmful
effects of smoking on CAD, such as stimulation of the sympa-
thetic nerve system, vasoconstriction, endothelial injury, and
dyslipidaemia.5 However, the atherogenic mechanisms of
smoking have not been fully determined. Here, we present our
findings of an association between adiponectin and smoking
status in patients with CAD.

METHODS
We examined 127 consecutive patients (111 men, mean age
61.8 years) with documented CAD defined as more than 75%

stenosis by coronary angiography. All patients gave their
informed consent. All blood samples were drawn just before
coronary angiography. Plasma concentrations of adiponectin
were measured by enzyme linked immunosorbent assay.2

Former smoker was defined as a person who had abstained
from smoking for more than one year. To assess insulin sensi-
tivity, we used the parameter of homeostasis model assess-
ment insulin resistance (HOMA-IR: fasting plasma glucose
(mM) × fasting insulin (µU/ml)). Statistical differences
between the groups were analysed by one way analysis of
variance (ANOVA) and χ2 test. Correlation between the two
parameters was determined by simple linear regression
analysis. Probability values of p < 0.05 were considered to be
significant.

RESULTS
In this study group, never, former, and current smokers com-
prised 27 patients (21%), 41 patients (32%), and 59 patients
(47%), respectively. Plasma concentrations of adiponectin
decreased in a stepwise fashion for never, past, and current
smokers (mean (SD) 7.7 (5.5), 5.9 (2.7), and 5.0 (2.2) µg/ml,
p for trend = 0.003) as shown in fig 1. Compared with never
smokers, plasma concentrations of adiponectin were signifi-
cantly lower in current smokers (p = 0.002), and tended to be
lower in former smokers (p = 0.07). Compared with former
smokers, plasma concentrations of adiponectin also tended to
be lower in current smokers (p = 0.08). Body mass index was
not significantly different among these three groups (24.3
(2.6), 24.5 (3.1), and 23.9 (3.9) kg/m2, p = ns). HOMA-IR

Figure 1 Smoking status and
concentrations of plasma adiponectin
Brinkman index: number of cigarettes
smoked per day × number of years of
the habit. Error bars = SEM.

663

www.heartjnl.com



values were also not significantly different among these three
groups (2.2 (1.6), 2.2 (1.8), and 2.2 (1.6), p = ns). In addition,
plasma concentrations of adiponectin were negatively corre-
lated with smoking index (Brinkman index: number of ciga-
rettes smoked per day × number of years of the habit) in cur-
rent smokers (r = 0.32, p = 0.01) as shown in fig 1.

DISCUSSION
This study demonstrated that plasma concentrations of
adiponectin were associated with smoking status in patients
with CAD regardless of their body mass index and HOMA-IR.
One possible mechanism by which smoking could lead to
decreased circulating adiponectin concentrations is via an
increase in the activity of the sympathetic nervous system
secondary to the effects of nicotine to activate post-ganglionic
sympathetic nerves. Indeed, it was reported that adrenergic
agonists or cyclic AMP analogues inhibit adiponectin gene
expression.6 Another mechanism, which is indirect, might be
the consumption of circulating adiponectin by means of bind-
ing to some molecules in injured vessels damaged by smoking
and/or components of smoking. Adiponectin has been
reported to have binding ability to collagens I, III, and V, which
are abundant in the vascular intima, and to accumulate in the
injured vascular walls.7 Therefore, decreased adiponectin
caused by smoking may play an important role in the patho-
physiology of coronary atherosclerosis.
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IMAGES IN CARDIOLOGY.............................................................................
Coronary anomaly imaging by multislice computed tomography in corrected tetralogy of Fallot

A47 year old man with corrected tetralogy of Fallot was
admitted with clinical heart failure. After prior left
sided Blalock anastomosis at the age of 4 years,

complete correction was performed at 9 years of age. Before
pulmonary homograft insertion at 40, a fistula between the
right coronary artery (RCA) and right ventricular outflow
tract (RVOT) was detected. The procedure, which involved
incision of the RVOT, was complicated by laceration of a small
arterial branch, requiring end-to-end anastomosis.

Cardiac catheterisation confirmed the previously described
fistula; however, selective intubation of an anomalous left
sided coronary artery ostium failed.

At a pacemaker controlled rate of 60 beats/min, ECG gated
multislice spiral computed tomography (MSCT) angiography
(Somatom VolumeZoom, Siemens, Germany) was performed,
during a 42 second breath hold. The volume rendered MSCT
angiogram reveals an anomalous coronary artery that
originates between the left and non-coronary sinus of Valsalva
and trifurcates into a marginal, septal, and circumflex branch
(upper panel).

A large calibre vessel, with branches to the right ventricle
(RV), originates from an otherwise normal RCA, and terminates
at the RVOT (lower panel, A and B), confirmed from inside the
RVOT by virtual angioscopy (lower panel, C). A small, previously
lacerated arterial branch runs across the RVOT to the anterior
interventricular groove (B). The absence of a substantial
anterior interventricular branch, and the location of the fistula
at the RVOT, suggest that the fistula may have been formed after
laceration of an anomalous LAD during surgical correction of
tetralogy of Fallot, causing akinesia of the anterior wall.
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