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Pathophysiological Significance of Parasympathetic Nervous System in Essential
Hypertension: A Study of Coefficient of Variation of RR Intervals (CVRR) on
Electrocardiogram

Atsushi Wabpa, Kazufumi TsucHIHASHI, Kazuaki SHIMAMOTO
Second Department of Internal Medicine, Sapporo Medical University School of Medicine
(Chief : Prof. K. SHIMAMOTO)

ABSTRACT The pathophysiological role of the parasympathetic nervous system on essential
hypertension (EHT) has not been fully understood due to methodological limitations and difficulties.
We introduce two parasympathetic index by the heart rate variability on electrocardiogram :
coefficient of variation of RR (CVRR) and power spectral analysis for this purpose. CVRR at rest
was examined in 73 patients with EHT and in 87 normotensive subjects (NT), and the influences of a
60° head-up tilt (tilt) and the changes produced by infused norepinephrine (NE-R, 0.2 ug/kg/min)
on CVRR were investigated. Comparative studies on CVRR and the high-frequency (HF) compo-
nent of power spectral analysis on RR, calculated as an index of parasympathetic activity, revealed
strong positive correlation between the two variables. Moreover, CVRR had the same negative lin-
ear correlation with age logarithmically both in NT and EHT, and no significant differences were
found between the groups. Similar correlations were observed between age and HF. Following tilt,
CVRR decreased significantly both in NT (n=12) and EHT (n=11), a significant negative correla-
tion between percentage changes of CVRR (%ACVRR) and pNE (%ApNE) were also observed in
the two groups, and there were no significant differences between NT and EHT. The change in
MAP (AMAP) was correlated positively with %4ACVRR in both NT (n=20) and EHT (n=30) fol-
lowing NE-R, but the regression line in EHT shifted to a lower %ACVRR level compared with NT.
A percentage change of CVRR and %ACVRR/AMAP were significantly lower in EHT than age-
matched NT.

These results suggest that CVRR should be considerd as a reliable clinical index for the parasym-
pathetic nervous system and that parasympathetic activity in interaction with sympathetic tone is
impaired in EHT, which might be attributable to the mechanism of high blood pressure in essential
hypertension. (Received September 4, 1997 and accepled September 24, 1997)
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Fig. 1 Outline of the power spectral analysis of R-R
interval
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Fig. 2 Correlation between age and CVRR in NT and EHT

Table 1 Comparison of CVRR in NT and EHT in their 30s,

40s, 50s and 60s

n CVRR (%) MAP (mmHg) HR (bpm)
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Fig. 3 Correlation between age and LF or HF in NT and EHT
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Table 2 Changes of MAP, HR, CVRR and pNE following tilt in

NT and EHT
NT (n=12) EHT (n=11)
Age (years) 48.9+12.8 52.4£7.7
MAP (mmHg) Supine 82.8+11.0 110.1£8.3**
Tilt 86.51+6.67 108.5+10.4%*
A 3.84+2.20 —1.55+2.32
HR (bpm) Supine 61.0+7.1 61.6£15.0
Tilt 78.0+£11.6%F 83.5+17.8""
A 17.0%£2.27 21.8+1.50
CVRR (%) Supine 3.2341.23 3.31+0.79
Tilt 2.44+0.95" 2.67+0.85"
% —21.6%22.2 —18.5+21.0
pNE (pg/mi) Supine 80.0126.8 126.5+62.7*
Tilt 209.9+68.97F 314.7+109.0*'F
%A 170.9-+78.8 174.8x£73.2
*: p<0.05 vs NT #+. p<0.01 vs NT
t: p<0.05 vs supine T': p<0.01 vs supine
NT EHT
% ApNE % ApNE
% A pNE=-2.50X %A CVRR+117.1 400 %APNE=-2.29X%ACVRR+132.5 [ 400
~ 350
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Fig. 5 Correlation between %ACVRR and %ApNE following head-up tilt in NT and EHT
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Table 3 Changes of MAP, HR and CVRR following NE infusion
in NT and EHT (age-maiched)

NT (n=12) EHT (n=12)
Age (years) 43.0+12.6 44 6+12.1
before 85.0+14.5 101.3+13.0*
P :
MAP (mmHg) after 116.1416.7° 120.2416.0""
before 61.110.0 61.0+8.9
HR
(bprm) after 53.449.07" 54.348.17"
before 3.37+0.86 3.69+0.81
0,
CVRR (%) after 5.00£1.75t 4.57+1.67""
*: p<0.05 vs NT
T p<0.05 vs before '": p<0.01 vs before
AMAP AHR %ACVRR % A CVRR/ AMAP
mmHg b
pm % _
50 0 807 p<0.01 3 p<0.05
70
a0- 2.5
60
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Fig. 7 Comparisons of AMAP, AHR, %$ACVRR and %ACVRR/AMAP following NE infu-

sion in NT and EHT
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