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SUMMARY

Introduction Cardiovascular autonomic modulation is altered in patients with essential hypertension.

Objective To evaluate acute and long-term effects of amlodipine on cardiovascular autonomic function and haemo-
dynamic status in patients with mild essential hypertension.

Methods Ninety patients (43 male, mean age 52.12 +10.7) years with mild hypertension were tested before, 30 minutes
after the first 5 mg oral dose of amlodipine and three weeks after monotherapy with amlodipine. A comprehensive
study protocol was done including finger blood pressure variability (BPV) and heart rate variability (HRV) beat-to-beat
analysis with impedance cardiography, ECG with software short-term HRV and nonlinear analysis, 24-hour Holter ECG
monitoring with QT and HRV analysis, 24-hour blood pressure (BP) monitoring with systolic and diastolic BPV analysis,
cardiovascular autonomic reflex tests, cold pressure test, mental stress test. The patients were also divided into sympa-
thetic and parasympathetic groups, depending on predominance in short time spectral analysis of sympathovagal
balance according to low frequency and high frequency values.

Results We confirmed a significant systolic and diastolic BP reduction, and a reduction of pulse pressure during day,
night and early morning hours. The reduction of supraventricular and ventricular ectopic beats during the night was
also achieved with therapy, but without statistical significance. The increment of sympathetic activity in early phase of
amlodipine therapy was without statistical significance and persistence of sympathetic predominance after a few weeks
of therapy detected based on the results of short-term spectral HRV analysis. All time domain parameters of long-term
HRV analysis were decreased and low frequency amongst spectral parameters. Amlodipne reduced baroreflex sensitiv-
ity after three weeks of therapy, but increased it immediately after the administration of the first dose.

Conclusion The results of the study showed that amlodipine affected autonomic modulation as a shift to sympathetic
hyperactivity, but without statistical significance. In the selected group of patients with vagal predominance in sympa-
thovagal balance, amlodipine increased sympathetic and decreases vagal activity. Therefore we conclude that amlo-
dipine mostly exerts impact on autonomic function modulation in patients with vagal predominance in resting state.
Keywords: amlodipine; hypertension; autonomic function; heart rate variability; haemodynamic; baroreflex sensitivity

INTRODUCTION Amlodipine is a long-acting dihydropiridine calcium
channel blocker widely used in antihypertensive treat-

Cardiovascular autonomic modulation is altered in  ment. Data concerning the influence of amlodipine on

patients with essential hypertension [1, 2]. Sympathetic
overdrive, parasympathetic withdrawal and diminished
baroreflex function are well documented in patients
with hypertension [3, 4, 5]. Although their precise role
in the etiopathogenesis of essential hypertension is not
accurately defined, they have at least contributed to
the increased risk for cardiovascular morbidity and
mortality in this cohort of patients. Enhanced sympa-
thetic activity in the early morning hours in patients
with hypertension is connected with increased cardio-
vascular morbidity and mortality in this period of the
day [6-10]. Baroreflex sensitivity predicts all-cause
mortality and a sudden death in hypertensive patients
with chronic renal failure [11, 12].

Pharmacological effects of any drug given to the
patient with essential hypertension should be evalu-
ated completely; not only its primary antyhyperten-
sive effect, but also its effects on autonomic cardiovas-
cular function, haemodynamic status and myocardial
vulnerability. This approach is complex, demanding
not only one or few tests, but a battery of tests.

autonomic function and haemodynamic parameters
in patients with essential hypertension are conflicting,
some stating that amlodipine has little if any effects on
the autonomic nervous system (ANS), and others that
it increases sympathetic activity [13, 14, 15]. According
to the latter, amlodipine even stimulates vagal activity
[16]. In these studies, the effect of amlodipine on the
autonomic function was assessed frequently in small
numbers of patients using incomplete autonomic eval-
uation, with the results often projecting the limitation
of the employed tests.

OBJECTIVE

The aim of this study was to thoroughly evaluate early
and long-term effects of amlodipine, on cardiovas-
cular autonomic function, haemodynamic status and
myocardial vulnerability in patients with mild uncom-
plicated essential hypertension.
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METHODS
Study population

In this study 90 patients were enrolled (43 male), mean age
52.12+10.7 years. The patients were recruited from previ-
ously treated hypertensive patients in whom antihyper-
tensive treatment did not meet therapeutic goals: systolic
blood pressure (BP) lower than 140 mm Hg and diastolic
BP lower than 90 mm Hg. In all patients antihypertensive
drugs were withdrawn and one week placebo pretreatment
started. The inclusion criteria were prehypertension or hyper-
tension stage one (JNC VII), normal physical examination,
normal electrocardiography and normal laboratory tests
(fasting plasma glucose, blood urine nitrogen, serum creat-
inine, liver function tests and serum electrolytes). Exclusion
criteria were secondary arterial hypertension, renal failure,
coronary artery disease, diabetes mellitus, autoimmune
disease or the use of drugs such as neuroleptics, antidepres-
sants, lithium, antiarrhythmics, or cimetidine. All patients
completed the trial and demonstrated good drug compli-
ance. There were no adverse events observed in this trial.

Study protocol

After one week of pretreatment with placebo, baseline
evaluation was done and included the evaluation of auto-
nomic function and haemodynamic status (according to
the three steps protocol performed in our Neurocardiology
Laboratory), 24-hour ambulatory electrocardiography
monitoring with heart rate variability (HRV) analysis and
24-hour ambulatory blood pressure monitoring (ABPM).

After baseline evaluation, we investigated the effects of
the first 5 mg dose of amlodipine on the autonomic func-
tion and haemodynamic status in all patients, using real
time beat-to-beat heart rate and BP monitoring and calcu-
lating HRV and blood pressure variability (BPV), as well
as baroreflex sensitivity (Task Force monitor) [17]. In 10
patients changes in haemodynamic parameters 30 minutes
after the first 5 mg dose of amlodipine were determined
using impedance cardiography (Task Force monitor).

After baseline evaluation and analysis of the effects of the
first dose, all patients were assigned to receive 5 mg amlo-
dipine once daily for three weeks. Next, amlodipine mono-
therapy, evaluation of autonomic function and haemody-
namic status, as well as 24-hour ambulatory ECG moni-
toring with HRV analysis and 24-hour ABPM were repeated.
Results were compared with baseline values before amlo-
dipine treatment. The study was approved by the Scientific
Ethical Committee of Clinical Hospital Center “BeZanijska
kosa”. All participants gave written informed consent in
accordance with the declaration of Helsinki.

Evaluation of autonomic function and
haemodynamic status

All patients were tested in the Neurocardiology Laboratory
of the Clinical Hospital Centre “BeZanijska kosa” using

comprehensive three steps protocol for the assessment of
ANS and haemodynamic status. The three steps protocol
included: 1) five standard Ewings clinical autonomic func-
tion tests, cold pressure and mental stress test, 2) short-
term ECG and short-term HRV analysis, 3) non-invasive
beat-to-beat monitoring and analysis of haemodynamic
parameters and autonomic function (Task Force monitor)
[18, 19]. The patients were tested under conditions of ideal
room temperature (23°C), without any previous consump-
tion of alcohol, nicotine, or food.

Clinical autonomic function tests

Cardiovascular reflex tests according to Ewing’s battery
were the first step in our assessment of autonomic func-
tion [20]. The participants rested in supine position for
10 minutes before starting the tests and also rested for 2
minutes between each test.

Parasympathetic tests: heart rate response to Valsalva
manoeuvre, heart rate response to deep breathing, heart
rate response to standing (ratio 30:15).

Sympathetic tests: BP response to standing, BP response to
sustained handgrip test, cold pressure test, mental stress test.

The results of cardiovascular reflex tests were expressed
as a scoring system: normal (0), borderline (1) and abnormal
(2), related to the normal values from tables according to
Ewing.

Short-term ECG and short-term heart rate
variability analysis

The analysis of standard 12 leads ECG recording using a
commercially available software (Schiller AT-10, Austria)
included ECG wave and interval analysis: duration of P
wave, PQ interval, QRS complex, QT and QTc interval.

Short-term HRV analysis was done from 512 consecu-
tive RR intervals using the commercial software (Schiller
AT-10, Austria) according to previously published guide-
line [21]. Using nonlinear HRV analysis, we compared the
shape of Poincare plot before and after amlodipine therapy.

Task Force Monitor: beat-to-beat analysis of HRV and
BPV, baroreflex sensitivity and haemodynamic parameters.

Holter ECG: rhythm analysis, long-term HRV analysis,
ST segment, QT and QTc analysis, T wave morphology
analysis.

From time domain HRV analysis, the following time
domain variables were computed: mean RR interval for
24 hours (mean NN), standard deviation of normal RR
intervals (SDNN), standard deviation of all 5-minute mean
normal RR intervals (SDANN), square root of the mean of
the sum of the squares of differences between adjacent RR
intervals (r-MSSD), and percentage of adjacent RR inter-
vals differing >50 ms (pNN50). From frequency domain
HRYV analysis, the following 24-hour frequency domain
indices were determined: total power (TP; 0-0.4 Hz), high
frequency power (HF; 0.15-0.4 Hz), low frequency power
(LF; 0.04-0.15 Hz), and the LF/HF ratio. Heart rate was
measured in milliseconds (ms); variance, referred to as



the power in a portion of the total spectrum of frequen-
cies, was measured in milliseconds squared (ms?). From
ambulatory ECG recording, beat-to-beat analysis of QT
and QTc interval was performed [22].

24-hour ambulatory blood pressure monitoring

The evaluation of a 24-hour profile of BP was done using
arecorder and a commercial software for analysis (Mobil-
O-graph). The monitoring began at approximately 11 a.m.
and BP measurements were performed by oscillometric
method every 15 minutes all day long.

Autonomic nervous system adjustment
(ANSA) method

In order to precisely define the effect of amlodipine on
sympathovagal balance we hypothesized that the effects
of the drug depended greatly on the basal state of sympa-
thovagal balance which changed with sympathetic or
vagal predominance. Having in mind that basal sympa-
thovagal balance differs among patients, in the first
phase of our study we determined the type of distur-
bance, that is, dominance. According to the recommen-
dations by the European Society of Cardiology and the
North American Society of Pacing and Electrophysiology,
a short-term spectral analysis, which enables LF and
HF values in normalized units to be obtained, is the
most adequate method of determining sympathovagal
balance [21]. According to tables with normal values,
we divided our patients into sympathicus and parasym-
pathicus groups depending on predominance. Each group
was further divided into two subgroups depending on
whether marked or moderate dominance existed. Marked
sympathetic dominance existed with high LF and low
HF values, while sympathetic dominance was moderate
if only LF values were high. Marked vagal dominance
was diagnosed if high HF and low LF values were regis-
tered, while moderate dominance was associated with
the elevation of HF values only. LF and HF analysis in
normalized units enabled definite grouping of patients
into sympathetic (47 patients: 29 male and 18 female)
and parasympathetic groups (39 patients: 12 male and
27 female). The main groups were further subdived into
two subgroups with marked or moderate sympathetic
or vagal predominance (Table 1).

Table 1. Study population

Number of patients
Group
Male Female Total

Sympathetic | 16 (64.0%) 9 (36.0%) 25
Sympathetic Il 13 (59.1%) 9 (40.9%) 22
Total 29 (61.7%) 18 (38.3%) 47
Parasympathetic | 6 (30.0%) 14 (70.0%) 20
Parasympathetic Il 6 (31.6%) 13 (68.4%) 19
Total 12 (30.8%) 27 (69.2%) 39
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Statistics

All data were analyzed using computer software package
SPSS 11.05 system for Windows. Results were compared
using paired samples by means of Student t-test or x>-test and
General Linear Model with repeated measures. Significance
level was defined as p<0.05.

RESULTS
Clinical autonomic testing

Among the basic tests of parasympathetic function, Valsalva
ratio decreased after three weeks of amlodipine therapy
(before vs. after therapy: 1.1£0.7 vs. 0.9+0.7, p=0.034), heart
rate response to deep breathing and heart rate response
to standing (30:15) did not change significantly. Results
of sympathetic tests did not differ significantly before vs.
three weeks after amlodipine therapy (orthostatic hypo-
tension test: 0.6+0.6 vs.0.5+0.5 mm Hg, p=0.463; hand grip
test: 1.6+0.6 vs. 1.7+0.5 mm Hg, p=0.471; mental stress test:
0.4%0.5 vs. 0.4£0.5, p was non-significant; cold pressure
test: 0.7+0.4 vs.0.5£0.5, p was non-significant).

Short-term ECG: P wave, PQ, QRS and QT analysis

Analysis of the QT, QTc interval, P wave and PQ interval
duration in classic short time ECG recordings revealed that
all parameters after amlodipine therapy became shorter
(P wave: 108.66+20.2 vs. 107.97+17.3 ms; PQ interval
158.32+23.6 vs. 156.92+20.0 ms; QT interval: 391.49+31.4
vs. 388.31+£35.0 ms and QTc interval: 426.94+25.3 vs.
424.08+33.7 ms). QRS duration before and after amlo-
dipine therapy was stable (QRS: 92421.0 vs. 92.7+3.6 ms).
All results were without statistical significance.

Short-time HRV analysis

Short-time RR variability analysis did not establish statis-
tically significant changes for virtually all parameters,
compared for periods before and after therapy. The param-
eters corresponding to the general status of the ANS, mean
dRR, SD, MD, became significantly lower. Time domain
parameters pNN50% and RMS, corresponding to vagal
activity were also lower after three weeks of therapy with
amlodipine. HF spectral component, as a reflection of
vagal activity became also considerably lower with amlo-
dipine therapy, whereas LE, which reflected sympathetic
function, reached higher values. Sympathovagal LF/HF
ratio increased, indicating the dominance of the sympa-
thetic system after therapy.

Using nonlinear HRV analysis, we did not find signif-
icant changes after amlodipine therapy. There were no
statistical significances related to the shape of Poincare
plot before and after amlodipine therapy.
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Holter ECG: heart rate and rhythm analysis

Amlodipine therapy reduced average and maximal heart
rate during 24-hour period, however, this reduction was
not of statistical significance. Ventricular ectopic activity
became less prominent after therapy where the number of
VPB/h during the night was reduced, but not statistically
significant. Also, the average number of SVPB was reduced.

Holter ECG: long-term heart rate
variability analysis

Time domain parameters corresponding to the general
status of the ANS (SDNN, SDNN index) and total power
became significantly lower after amlodipine therapy. Time
domain parameters corresponding to vagal activity, RMSSD
and pNN50% also became lower. After amlodipine treat-
ment all spectral parameters, including total power (TP),
ultra low frequency (ULF), very low frequency (VLF), LH,
and HF significantly decreased as well as LE/HF ratio. LF
corresponding to sympathetic activity decreased with statis-
tical significance (553.4+370.0 vs. 497.5+305.6, p=0.007).

Baroreflex sensitivity three weeks after
amlodipine therapy

Parameters, Minimal Slope was lower and Maximal Slope
higher after administration of the first dose of amlodipine
(Table 2).

Parameter Baroreflex Efficacy Index (BEI) measured
by sequence method and reflecting baroreflex sensitivity,
was significantly lower after three weeks of amlodipine
therapy (Table 3).

Table 2. Beat-to-beat baroreflex sensitivity before vs. 30 minutes af-
ter the first dose of amlodipine

Baroreflex sensitivity Before ?qﬁt:l:tzz p
Minimal slope 21412 1.4+0.9 0.000
(ms/mm Hg)

Maximal slope 33.74225 45.8+30.8 0.000
(ms/mm Hg)

Mean slope 116+74 | 104456 NS
(ms/mm Hg)

Baroreflex efficacy 03.6+37.9 94.2+35.6 NS
index (%) T 0

NS - non-significant

Table 3. Beat-to-beat baroreflex sensitivity before vs. three weeks
after amlodipine therapy

Baroreflex sensitivity Before CVEZE p
Minimal slope 7.644.9 6.1+4.6 NS
(ms/mm Hg) T -

Maximal slope 33.0426.9 | 29.6+23.8 NS
(ms/mm Hg)

Mean slope 11.7474 10.3£7.1 NS
(ms/mm Hg)

Baroreflex efficacy 90.3+36.4 75.9+40.8 0.007
index (%) o o .

24-hour ambulatory blood pressure monitoring

The average systolic, diastolic and pulse pressure during
the whole 24 hours, during daytime and night time were
significantly lower after three weeks of amlodipine therapy.
Early morning systolic and diastolic BP also became lower
after amlodipine therapy. Amlodipine reduced the frequency
of non-dipper episodes (night time systolic BP not at least
10% lower of the average daytime systolic BP (Table 4).

Autonomic nervous system adjustment
(ANSA) methodology

In the selected patient group with vagal dominance during
resting state, LE, which is an index of sympathetic activity,
showed a statistically significant increase in value after three
weeks of amlodipine therapy (p=0.007, Table 5, Graph 1).

In the same patient group, HF, as an index of parasym-
pathetic activity, showed a statistically significant reduction
in value after three weeks of amlodipine therapy (p=0.007,
Table 6, Graph 2).

In the sympathicus group, there was a tendency towards
a fall in sympathetic and a rise in vagal activity; however
these observations were not of statistical significance.

Table 4. 24-hour ambulatory blood pressure monitoring

Before After
Parameter amlodipine | amlodipine p
therapy therapy
24-hour SBP 134.98+14.9 | 127.52+11.9 | 0.001
average values DBP 84.33+9.8 80.23+7.9 | 0.001
(mm Hg) PP 5072487 | 47.44+7.7 |0.001
Average values SBP 136.77+19.8 | 131.31+11.9 | 0.003
during day DBP 86.40+10.2 82.49+8.2 | 0.008
(mm Hg) PP 5221+9.5 | 4852486 | 0.016
SBP 123.09+17.7 | 116.96£14.3 | 0.005

Average values DBP 76.96+10.7 73.89+9.4 0.016
during night PP 45.88+10.0 | 42.93+8.5 | 0.024
(mm Hg) Iy <

Non (‘f',/:)‘)’per 070:04 | 060:04 | 0015
Early morning SBP 135.41£30.9 | 129.17+18.2 | 0.048
values
(mm Hg) DBP 88.95+15.6 | 84.09+11.0 | 0.041
SD of BP SBP 16.01+4.1 16.59+5.7 | 0.163
during day
(BPV during DBP 11.27+£3.3 11.67+4.4 | 0.827
day)
SD of BP SBP 11.6+6.5 11.2+5.1 0.703
during night
(BPV during DBP 9.36+3.9 9.20+3.3 0.956
night)

* frequency of SBP during night time that are not lower than 10% of the ave-
rage daytime SBP

SBP - systolic blood pressure; DBP - diastolic blood pressure; PP - puls pre-
ssure; SD - standard deviation; BP - blood pressure; BPV - blood pressure va-
riability

Table 5. Low frequency before vs. three weeks after amlodipine the-
rapy

After 3
Group Before weeks p
Sympathetic 74.148.7 71.0£13.9 NS
Parasympathetic 49.3+16.2 59.3+17.1 0.007

NS - non-significant

NS - non-significant
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Graph 1. Low frequency before vs. three weeks after amlodipine
therapy: increase of sympathetic activity (lower line) in vagal group

Table 6. High frequency before vs. three weeks after amlodipine
therapy

After 3
Group Before weeks p
Sympathetic 25.8+8.7 28.9+13.9 NS
Parasympathetic 50.8+£16.3 40.8+16.9 0.007
NS - non-significant
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Graph 2. High frequency before vs. three weeks after amlodipine
therapy: decrease of vagal activity (upper line) in parasympathetic
group

DISCUSSION

The influence of calcium antagonists on the ANS differs
between classes and depends on the pharmacodynamic
profile of the specific drug [23-27]. Short-acting dihydro-
pyridine (DHP) calcium antagonists have been associated
with increased morbidity and mortality in patients with
hypertension and coronary artery disease due to reflex
sympathetic activation in response to vasodilatation [27,
28]. In contrast, long acting DHP and non-DHP act as
vasodilators, but with less significant increase in sympa-
thetic activity. Data regarding the effects of amlodipine
on sympathovagal balance are controversial and largely
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depend on the methodology used for the assessment of
autonomic function. This study was aimed to fully eval-
uate the effects of amlodipine on autonomic function and
related risk predictors, using a comprehensive protocol.

Cardiovascular Ewing’s reflex tests are simple and useful
screening tests for the assessment of ANS, but with rela-
tively limited sensitivity compared to new methods based
on the spectral analysis of biological signals, i.e. heart rate
and blood pressure. In our study, Valsalva ratio, a marker
of vagal activity became less positive. The results of other
cardiovascular tests before vs. after three weeks of amlo-
dipine therapy did not change significantly. These data
presumably reflect insufficiency of a standard cardiovas-
cular reflex test to detect discrete changes in autonomic
function. Even Ewing in patients with diabetic neuropathy
and normal results of cardiovascular tests found significant
changes in spectral analysis of heart rate, implying rela-
tively limited sensitivity of standard tests [20].

HRV is widely used for the assessment of sympathovagal
balance. In this study we performed time and frequency
domain methods of short-term, long-term and beat-to-
beat analysis of HRV before and after amlodipine therapy.
Short-term HRV analysis, three weeks after amlodipine
therapy, revealed significantly lower values of all time
domain parameters, as well as HF component, whereas LF
component and LF/HF ratio were increased. At the same
time, long-term HRV analysis revealed a reduction of all
time domain parameters, reduction of all spectral compo-
nents with statistical significance for LF in concordance
with decreased sympathetic activity. In long-term HRV
analysis, LF/HF ratio was decreased, as well as mean and
maximum heart rate during 24 hours were reduced, and the
results were more suggestive of a shift towards vagal activity.

Rosinnen et al. [29] investigated the anti-ischemic affect
of amlodipine in patients with coronary artery disease
treated with beta blocker and also revealed unfavourable
changes in the autonomic modulation of the heart induced
by amlodipine (significant reduction of total variability
and VLF component). Lefrandt et al. [24] also found in
hypertensive patients that amlodipine induced a shift in
sympathovagal balance, as measured by spectral analysis of
HRV and plasma NE, toward sympathetic predominance
compared with vagal predominance induced with vera-
pamil. Lindqist et al. [30] and Leenen et al. [31] confirmed
that long-term calcium antagonists including amlodipine
increased sympathetic nerve activity.

However, other authors demonstrated that amlodipine
did not cause increment in sympathetic activity and that it
did not cause significant changes either in time domain or
spectral analysis of HRV [16]. Other studies also demon-
strated that amlodipine was quite neutral regarding auto-
nomic function [14, 32], whereas, nifedipine increased
adrenergic, and verapamil vagal activity [24, 33]. Zaliunas et
al. [16] found decreased LF without changes in HF of HRV
spectrum in 30 patients with angina pectoris and hyper-
tension. According to our data we also found decreased LF
as an index of sympathetic activity during 24-hour ECG
ambulatory monitoring and could therefore conclude that
amlodipine resulted in neutral or higher vagal activity
following therapy.
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In long-term analysis we found slight, but not statisti-
cally significant, prolongation of QT interval after three
weeks of amlodipine, however, in short-term analysis,
QT interval was shorter without statistical significance.
Amlodipine non-significantly reduced the number of
SVPB and VPB during the night, which could have been
a potentially vagal effect.

We found that baroreflex sensitivity was temporarily
increased after the first dose of amlodipine. With chronic
amlodipine therapy baroreflex sensitivity became signifi-
cantly decreased compared to basal values. Siché et al. [15]
in a smaller study, comprising 36 patients, did not find a
statistical significance relation between amlodipine therapy
and baroreflex sensitivity, whereas Lefrandt et al. [24],ina
much larger study, found that chronic amlodipine therapy
improved baroreflex sensitivity, although less effectively
compared to verapamil.

By impendence cardiography we monitored the early
effect of the first dose of amlodipine in 10 patients. The
data obtained from haemodynamic assessment 30 minutes
following the first dose of amlodipine, suggested a favour-
able influence of amlodipine on haemodynamic profile that
could suggest safety of amlodipine in patients with heart
failure, but these results were not statistically significant.
Lindqyvist et al. [30] also demonstrated increased cardiac
output after amlodipine with increased adrenergic activity.

The effectiveness of amlodipine in BP reduction was
confirmed in our study, concerning both systolic and
diastolic BP. These data are in concordance with other
studies [30, 34]. However, we found that the first dose of
amlodipine slightly and transitorily increased BP, predom-
inantly diastolic BP. After three weeks of therapy, systolic
BP, diastolic BP and pulse pressure decreased, though BPV
during daily activities became more pronounced, but without
statistical significance. According to previously published
data, obtained in a lower number of patients, amlodipine
decreased or did not affect BPV [34, 35].

By combining a number of methods we were able to
confirm with great certainty the existence of a tendency
towards sympathetic predominance following amlodipine
therapy; the obtained results were not statistically signif-
icant, thereby developing a totally new approach in diag-
nosing autonomic dysfunction. We confirmed the hypoth-
esis that in patients with hypertension two types of auto-
nomic dysfunction existed concerning dominance. Following
up the effects of amlodipine in the sympathetic and vagal
groups, a statistically significant increase in sympathetic
and reduction in vagal activity in the vagal group was
evidenced. That is, in this patient group we confirmed that
amlodipine proved efficacious in restoring the autonomic
balance. In the sympathetic group a similar tendency was
evidenced, but it was not of statistical significance.

By developing a totally new approach in diagnostics and
treatment of autonomic disturbances, we also confirmed our
initial hypothesis which stated that there were no general
rules regarding the effects of the drug; its effects primary
depended on basal sympathovagal balance in each indi-
vidual patient. The analysis of patients with hypertension
enabled grouping into 2 groups and 2 subgroups, depending
on the existence of strong or weak sympathetic or vagal
dominance. This new diagnostic approach and treatment
focused attention on the importance of restoring distorted
autonomic balance in various diseases. Acceptance of
this new approach brings into question the adequacy of
prescribing individual drugs in individual patient groups.
That is, the patient group in which a drug is most efficient
will be determined.

CONCLUSION

Amlodipine has the most potent effect in correcting auto-
nomic disbalance in patients with increased vagal acitivity
in resting state.
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3Hayaj amnoAuNKUHa y noaeLlaBaky PyHKLMje ayTOHOMHOr HEPBHOI cucTema
(metoaa MAHC): HOB HauMH Neyera XxunepTeHsuje

BpaHucnas MunosaHosuh', flaHujena TpndyHosrh?Z, Hebojwa Munuhesuh3, KaprH Bacuh?, MupjaHa KpoTtuH!
JlabopaTtopuja 3a Heypokapgmonorujy, KnmHrka 3a kapguonorujy, KnmHnuko-60nH1YKM LeHTap ,bexaHunjcka Koca’

Beorpag, Cpbuja;

2/IHcTUTYT 3a KapamoBacKkynapHe 6onectu, KnuHnykm ueHtap Cpbuje, beorpaa, Cpbuja;
3/IHcTUTYT 3a naTonowky dusnonorvjy, MegnumHckm dakyntet, YHuBep3utet y MNpuwtnHm, KocoBcka MuTpoBuLa;
4KnvHuka 3a feuvje nHtepHe 6onectu, KnuHnukn uextap, Huw, Cpbuja

KPATAK CAZIPXKAJ

YBop AyToHOMHa Moaynauyja yHKLMja KaparoBacKynapHor cu-
CTema M3MetbeHa je Kofj 0coba C eceHLMjanHOM XvnepTeH3njoM.
LUum paga Uwb paga je 61o aa ce ncnutajy HenocpeaHu v ay-
ropoYHM edpeKTV aMNo[NNMHA Ha KapAMOBaCKYNapHY ay TOHOMHY
GYHKLMjY 1 XeMOANHAMCKY CTaTycC 6onecHKa ca bnarom eceHuu-
janHOM XvnepTeH3mnjom.

MeToge paga Vctpaxusatbe je 06yxBatuno 90 6onecHuka (43
MyLLKapaLia) ca 6narom eceHL1jalHOM XVMepTeH3MjOM, NPOCeYHe
cTapocTun o 52,12+10,7 roanHa, Koju Cy NCNUTUBAHN HEMOCPEeHO
npe, 30 MMHYyTa Nocne nNpBe Jo3e 04 5 mg opanHor amnoaunmnHa
I HaKOH TPU Heferbe neyerba aminoAnnuHOM. NpoTokon nctpa-
XnBakba je 006yXBaTao: aHaN3y NPOMEHJbUBOCTI KPBHOT MPUTK-
CKa 1 cpyaHe GppekBeHLuje (eHrn. heart rate variability — HRV), aHa-
N3y NpoMeHa ,yaap-Ao-yaap” nomohy nmneaaHumje kKapaorpa-
dnje, EKT ca copTBEpOM 32 KpaTKopouHy HRV 1 HennHeapHy aHa-
nm3y, 24-yacoBHu xontep EKI moHUTOpUHT ca aHann3om QT uH-
TepBana u HRV, 24-yacoBHu xonTep npuTncka ca npatehom aHa-
JIN30M NPOMEHA CUCTOSHOT 1 ANjaCTONTHOT KPBHOT MPUTHCKa, Te-
CTOBE 33 MCMUTMBaHE KapAMOBACKYNAPHOT @y TOHOMHOT pednek-
Ca, TeCT XNaHOM BOAOM U TeCT MeHTanHe ctumynauuje. cnura-
HULW Cy CBPCTaHW y ABE rpyre, Ha3BaHe ,CMMMaTUKyC” 1 ,napa-
CMMMATMKYC", y 3aBUCHOCTU Of NpeAoMUHaLMje Y KPaTKOPOUHO]
CMeKTpanHoj aHann3n cMmnaToBarasHe paBHOTeXe, Y Cknagy ¢
BPEAHOCTMMA HUCKE U BUCOKE GpeKBeHLje.

Pesyntatm 3abenexeHo je 3HauyajHO CMatbere BPegHOCTU Ci-

CTOJIHOT W AMjaCTONHOT KPBHOT MPUTUCKA W MYACHOT MPUTHCKa
TOKOM fiaHa, HOhK 1 paHuX jyTapkux catn. CMakbetbe 6poja cy-
NPaBeHTPUKYNAPHUX N BEHTPUKYNAPHNX EKTOMUYHUX yAapa To-
KoM Hohw je Takohe MOCTUrHYTO NPUMEereHOM Tepanujom, anu
OHO HUje 6UNO CTAaTUCTMYKK 3HauajHo. MoBehamwe cumnaTuyke
aKTUBHOCTW y paHoj Ga3u neyerba amnoamnuHoMm je takohe 6u-
110 6€3 CTaTCTUYKe 3HAUYajHOCTW, AOK je OAPXKaBake CUMMATHYKe
npefoMUHaLMje MoCie HEKONUKO Hederba fleuetba 3abenexeHo
Ha OCHOBY pe3ynTaTa KpaTKopouHe cnekTpanHe aHanunse HRV. 3a-
6enexeHo je u CMarbere BPeAHOCTU CBUX BPEMEHCKN 3aBUCHIX
napametapa ayropouHe HRV aHanu3e, Kao 1 CNeKTpanHor napa-
MeTpa Hucke GpekBeHLje. AMITOAUNVH je cMatbro bapopednek-
CHY CEH3UTVBHOCT HaKOH TP Hefierbe Nleyerba 1 JOBEO [0 HheHOr
noseharba HEMoCPeAHO HaKOH NMPVMeHe NpBe Tepanujcke Aose.
3akspyuak PesyntaTu oBe cTyavje nokasyjy Aa aMmiOANMIUH JOBO-
AV 0O Momaka cMMnaToBarasHe paBHOTEXeE y CMUCITY NpefoMu-
Hauuje cMnaTuKyca, anu 6e3 CTaTUCTUUKe 3HayajHoCTu. Y 13a-
6paHoj rpynu 6onecHuKa ca npejoMKUHaLMjOM Baryca amioau-
nuH nosehaBa CMNATUUKY, a CMakbyje akTUBHOCT Baryca. 3aKby-
uyje ce fla amnogunuH UMa Hajsehu yTnuaj Ha mogynauujy GyHk-
Lije ayTOHOMHOT HePBHOT crcTeMa Koj 0coba ca npeAoMMHaLM-
jom Baryca y cTarby MUpoBarba.

KrbyuHe peun: amiofnnuH; XunepTeHsuja; ayTOHOMHa GyHKLM-
ja; MPOMEHIBbMBOCT CpyuaHe dppeKBeHLMje; XeMOANHAMUKA; CEH3U-
TUBHOCT 6apopeLenTtopa
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