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Background . The autonomic nervous control of the cardiovascular system has been thou-
ght to have a diurnal variation in its activity. This variation could be an important underlying
mechanism for the circardian distribution of cardiac events such as angina pectoris attack.
‘transient myocardial ischemia, and some arrhythmia. The vagal cardiac function is commo-
nly impaired in patients with coronary artery disease. Recently, an assessment of parasympa-
thetic and sympathetic activities is now possible using heart rate spectral analysis. The
spectral density of R-R interval variability contains two major components, high frequency
(HF) power spectral density ({0.25Hz) and low frequency (LF) power spectral density
(£0.15Hz), which have magnitudes that are quantitative markers of cardiac vagal activity
and sympathetic activity with vagal modulation, respectively.

Methods - We analyzed the spectral components of R-R interval variability from 24 hour
ambulatory holter monitoring in 20 controls and 20 patients with angina pectoris. The
patients had no clinical evidence of hypertension, acute myocardial infarction, heart failure,
arrhythmia or diabetes 1nellitus. Recording continued for 24 hours while the subject under-
took his normal work and leisure activities. For power spectral analysis, 1024 heart beats
was sampled at early morning, afternoon, evening and during sleeping.

Results: The spectral component of R-R interval variability was unaffected by the time
of day during the waking period, althought a significant decrease in LFCCV and HFCCV
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was observed during sleeping in controls (P<{0.001). In comparison of two groups, patients

with angina pectoris showed markedly diminished HFCCV values during waking period
except during sleeping period. The R-R interval and LF/HFCCYV ratio did not differ signifi-
cantly in both groups. There were markedly increased in LFCCV and LF/HFCCV ratio
at transient ischemic attack in patients with angina pectoris.

Conclusion : Autonomic cardiac control during the waking period shows little variation

with the time of day in both groups. We observed that vagal cardiac function was reduced

in patients with coronary artery disease by heart rate spectral analysis. It is suggested that

ischemic changes in patients with coronary artery disease underlying reduced vagal cardiac

function is associated with increased sympathetic activity.

KEY WORDS : Heart rate spectral analysis * Angina pectoris.
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Early morning

Afternoon

Evening Sleeping at night t

10 minute
after awake

PM 2:00

PM 8:00 20 minute

after sleep

ST-T change . Sampling time immediately after significant ST-T change which represents the tran-

sient ischemic attack during day.

Fig. 1. Method of sampling time.
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Fig. 2. Flow chart of power spectral analysis.
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F 3k (frequency) & F &3 B g1, Fast Fourier
transform8- A}-&-3] spectral densityE AU}

Power spectral analysis “32] low frequency
bandv "|FAA Y 24& ve IANH EF
& Yel L high frequency band= 3§37 1]
FA1 Ao 23] A A 5l o] Mt} Power spectral anal-
vsis2] componentE #4]3}7] 93] A& autoregre-
ssive model8- F 3] &7 3 Power Spectral Density
(PSD)9} o]AS H RR UZE Poz FHIF
ZM 4= Coefficient of Component Variance (CCV)
[CCVA (%)=100X (PSD of component A)yy/
(mean R-Rinterval) J¢] ¥ W52 o] &35 o} (Fig.
2).
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“Zpol7k AT o] BotA, 2%, HY 2 FHA 4
sampling3}o] #2413t R-R 7t o] 4 E = (Ta-
ble 1) A4 tixd € H4F T BFAAA

FHAle] R-R 7HA 9] 35 A%S (939.5+ 101.
9, 948.1+31.4) Ko (P<0.001, P<0.01),
AE FATAA AHRI HPsE Y de
R-R 7tZo] &3] 7+A(730.1+189.4)3}4c}t (P
<0.001).

Power spectral analysis Z3}=(Table 2) A4
HzFAAE $HAY LFCCV £ HFCCV 9
=83 7247 Ao v (P<0.001, P<K0.01), ¥
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analysis2 H] W& (Table 1 & 2), R-R 7+A 9
aolE glglom, HFCCVE PAZ #xlaol A
A4 dx2Zo] v FAAE AIHHE F3F
ZAE JER Y (P<0.001, P<0.05 ), LFCCVE
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Table 1. Comparisons of spectral variables by the time in healthy person and angina pectoris

Early morning  Afternoon

Evening

Sleeping at night ST-T change

R-R interval N : 766.35+111.6 726.67+t 80.6

728.29+ 79.4

939.50+ 101.9% # #

(msec) A 795.99% 26.9 774.92+ 1450 809.39+134.0 948.14% 31.4%¥ 730.09% 189.4%%¢#
LFPSD N 9795+2514 9184+ 2002 9440+ 2483 4028+ 1786

(msec¥/c/h) A. 5824+ 1399 8578+ 4186 77461 1550 2638+ 841% 16590+ 5048 %
HFPSD N: 803 % 131 942 + 188 735 * 156 536 * 18.9

(msec?/c/h) A: 899 + 8.1* 362 + 7.7%% 37.1 * 8.6* 386 £ 17.2 37.2 + 8.5

vs time interval #p<{0.05 # #p<0.01 # # #p<0.001

*p<0.05 **p<0.01

vs control

Table 2. Comparisons of spectral variables by the time in healthy person and angina pectoris

Early morning  Afternoon Evening Sleeping at night ST-T change
LFCCV N 1090+ 1.48  11.75%1.32  11.92%1.52 522+ 0.97% %%
(%) Al 8.52+1.07 9.90+ 1.62 10.23+ 1.11 4.45+3.20% 8% 146412398 ¥4
HFCCV N 1.13+0.10 1.24%£0.13 1.10£ 0.11 0.66+ 0.09% #
(%) A 0.76%+0.09° 0.76£0.11"°  0.70£0.10 0.51£0.09 0.78%0.11
LF/HFCCV N 10.63% 1.40 11.16+ 1.36 11.55+1.28 8.39+1.05
ratio Al 1430+ 242 14.65+1.73 20.20+ 3.44 11.64+2.14 24.27+4.76%

vs time interval #p<{0.05 # #p<0.01 # # #p<0.001

vs control *p<0.05 **p<0.01
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