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Development and clinical application of noninvasive detection method for
autonomic nerve acitivity
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The influence of amlodipine(AM), cilnidipine(CL), azelnidipine(AZ) on
sympathetic nervous activation during exercise was evaluated by pupil function test for hypertensive
patients. In comparison between CL and AM group, the puBil contraction velocity (VC) significantly
increased after isometric exercise load in both groups, but the degree of change was greater in the

amlodipine group than in the CL group. PuEil dilation rate (VD) did not change in CL group, but it
increased significantly in AM group. In the comparison between azelnidipine and amlodipine group, VC
was significantly elevated in AM group after load, but not changed in AZ group. VD showed elevated
in the AM group but did not change in the AZ group. In the healthy subjects with isometric exercise
load, the parasympathetic nerve was increased with age. The day-day variation of blood pressure was
lower as the autonomic nerve regulating function was maintained.



15

(DHP)

Ca

70

vC

LF/HF

VD

Light stimulus

Pupil
diameter p4 et

I 1s
D2 vD
Velocity \\%gth
vC
(p<0.01)
(p<0.001, p<0.05)
(p<0.001) VC
(p<0.05)
VD
(p<0.01) LF/HF
(p<0.05)
N
LF/HF

Values are shown as means = SEM.

IHG, isometric ise; MBP, mean blood pressure; PR, pulse
rate; SBP, systolicblood pressure.
Significantly different from resting values: *p < 0.05; 'p < 0.01, *p <0.001 (baseline vs. after IHG).
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VC
(p<0.01)
VD
(p<0.001)
LF/HF
2.22+ 0.45 4.94+ 0.91
(p<0.01),
3.51+ 0.60 3.13+ 0.51
Amlodipine (AM) Azelnidipine (AZ)
Bascline Aler HG Bascline Aller HG
SBP (mmtlg) 1333225 1446£29° 136526 1419434
MBP (mmile) 992217 109623.1' 1004223 1088431%
DBP (mmHg) 76219 8395241 77615 824£23"
PR (fmin) 676+2.1 27422 664118 681421
wn as means & SEM.
IHG, isometric hand ; MBP: mean PR; pulse

rate; SBP, systolicblood pressure.

a
Significantly different from resting v

alues: *p < 0.05; 'p < 0.01, 'p <0.001 (baseline vs. after IHG).
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110.4+ 12.5
+ SD mmHg

133.3+ 11.2mmHg

126.6+ 18.4mmHg

144 .6+ 12.9mmHg

66.3+ 9.2

67.6x 9.4/
72.9x 6.4/

3.9+ 1.1ms

72.7x 10.0/

3.5+ 1.2ms

p=0.009
2.1+ 0.9ms 1.8+ 0.7ms
p<0.001
FFT LF/HF
p=0.009
(p=0.017) (p=0.03)
FFT LF/H p=0.03

(p=0.043) FFT LF/HF (p=0.05)
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