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ABSTRACT

Background and Objectives : Although cigarette smoking is a known risk factor for sudden cardiac death, little
is known about the effects of smoking on the heart. The QT interval and QT dispersion prolongation have been
associated with a lower ventricular fibrillation threshold and the occurrence of sudden cardiac death. Smoking
has an unfavorable influence on the autonomic balance and myocardial blood flow. The objective of the current
study was to evaluate the relationship between the QT dispersion and coronary flow reserve (CFR) in healthy
young male subjects. Subjects and Methods : The study included a sample of 30 healthy young male cigarette
smokers. The catecholamines level, QTc dispersion, heart rate variability and myocardial blood flow were
measured, immediately before and 5 minutes after and during the smoking of 3 cigarettes. Results : Short-term
smoking caused significant increases in the serum cortisol (10.91+4.9 vs. 15.0+7.0 xg/dL, p<0.01), serum
epinephrine (0.038£0.026 vs. 0.0460.026 ng/mL, p=0.044), heart rate (78 29 vs. 8518 beats/min, p<
0.01), maximal QTc interval (41222 vs. 435120 ms, p<0.01), QTc dispersion (4314 vs. 62+ 17 ms,
p<0.01), LFnu (68=£9 vs. 78 6%, p<0.01), LE/HF (3.25%2.15 vs. 5.22£1.89, p<0.01) and peak diastolic
velocity (21.7%+3.9 vs. 23.9%5.5 cm/sec, p=0.005), and a decrease in the CFR (3.71£0.56 vs. 3.42+0.76,
p=0.024). The change in the QTc dispersion was closely related to the change in the CFR (r=-0.357, p=0.043).
Conclusion : The present study is the first to demonstrate that the impaired coronary flow reserve after smo-
king may contribute to the increased inhomogeneity of ventricular repolarization in healthy young male smokers.
(Korean Circulation ] 2005;35:448—453)
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Fig. 1. Study protocol. CBF: coronary blood flow, ECG: electro-
cardiogram, HRV: heart rate variability, min: minutes.
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Table 1. Mean changes of hemodynamic parameters and serum
levels of cortisol, epinephrine and norepinephrine after smoking

Before smoking After smoking p
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Table 3. Mean changes of time domain and frequency domain pa-
rameters after smoking

Before smoking  After smoking )
Frequency domain
LF, ms 417+253 493307 0.045
HF, ms* 180152 108 =74 <0.001
LF, nu, % 68t9 78+6 <0.001
HF, nu, % 2610 16+4 <0.001
LE/HF 3.25+2.15 5.22*£1.89 <0.001
Time domain
NN, ms 773 £ 74 710£61 <0.001
SDNN, ms 7326 68£19 0.442
SDANN, ms 47124 43+123 0.696
rMSSD, ms 27+11 22+8 0.026
pNN50, % 7+8 4+4 0.058
pNN50, beats 160=* 184 103 +110 0.096

Systolic BP (mmHg) 107£9 10710 0.999
Diastolic BP (mmHg) 64+8 66+7 0.130
Heart rate (beats/min) 789 85+8 <0.01
Cortisol (ug/dL) 109+4.9 15070 <0.01

0.03810.026 0.04610.026 0.044

0.260£0.137 0.290£0.149 0.083

Data are expressed as mean &= standard deviation. BP: blood pressure,
min: minute

Epinephrine (ng/mL)
Norepinephrine (ng/mL)

Table 2. Mean changes of electrocardiographic parameters after
smoking

Before After
smoking smoking P
Axis (°) 67+28 66=*30 0.06
Sokolow (mV) 26.0£8.2 253%+175 0.29
Cornell (mV) 15.4£6.2 14.916.7 0.99
maximal QTcinterval (ms) 412122 435420 <0.01
minimal QTcinterval (ms) 369+23 373+19 0.36

QTec dispersion (ms) 43+ 14 62+17 <0.01

Data are expressed as mean*standard deviation. QTc! corrected
QT interval using Bazett’s formula, min: minimum, max: maximum

Data are expressed as mean *standard deviation. HRV: heart rate
variability, LF: low frequency, HF: high frequency, nu: normalized
unit, NN: coupling intervals between normal beats, SDNN: stan-
dard deviation of all normal R-R intervals, rMSSD: square root of
the mean squared differences of successive NN intervals, pNN50:
percent of differences between adjacent normal RR intervals more
than 50 ms

Table 4. Mean changes of coronary blood flow parameters after
smoking

Before smoking ~ After smoking p

Baseline

PSV (cm/sec) 10.0+2.4 10.3+2.0 0.538

PDV (cm/sec) 21.7£3.9 239%55 0.005

DSVR 2.24%0.56 2.341+0.47 0.434
Hyperemia

PSV (cm/sec) 29.5£8.5 30.0+9.4 0.645

PDV (cm/sec) 80.4+17.8 80.0+19.7 0.834

DSVR 2.82£0.62 2.761+0.58 0.665

CFR 3.71+0.56 3.42£0.76 0.024

Data are expressed as mean =standard deviation. CFR: coronary
flow reserve, DSVR! diastolic and systolic velocity ratio, PDV: peak
diastolic velocity, PSV: peak systolic velocity
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Fig. 2. Relation between the average changes of QTc dispersion and
coronary flow reserve. QTc: corrected QT interval
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