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EXERCISE AND PLASMA CATECHOLAMINES IN ESSENTIAL
HYPERTENSION

). SIEGELOVA, V. KUNOVSKA, P. PRIKRYL.
R. KVETNANSKY. J. DUSEK

Introduction

In labile essential hypertension (EH) the hyperadrenergic and normadrenergic
forms were diagnosed. Reports in literature on plasma catecholamines (CA) in essen-
tial hypertension are controversial. Some authors observed clevated resting values of
CA (Engleman, et al, 1970, de Quattro, et al 1972, Geffen, et al, 1974), others only
during exercise {Chodakowska, ct al. 1975, Platz ct al 1976): some authors failed
to find any changes in CA after excrcise in EH patients or controls (Henquet et al
1981}. A similar mean norepinephrine level was found in EH and in healthy subjects
{Kiovski et al 1981).

In our recent study two subgroups were differentiated in the EH sample, i.e. with
an abnormal cyclic AMP response to exercise and with a normal cAMP response. The
results give us the opportunity to test the hypothesis of subgroups in essential hyperten-
sion according to CA levels after maximal exercise.

Methods

Twelve male patients with essential hypertension, aged from 40 to 50 years, and
eight age-sex matched normotensive volunteers were studied. The patients had a com-
plete clinical examination that confirmed the diagnosis of essential hypertension slage
II (WHO). None of the patients had taken antihypertensive medication two weeks
prior to testing. The studies started between 8,00 and 10,00 hrs in the morning with
subjects fasting. Measurements of blood pressure, heart rate, norepinephrine and epi-
nephrinc were carried out after 30 min of rest following the insertion of an indwelling
catheter into a forearm vein. The graded exercise test was performed with work loads
of 1.5 W, 2 W and 3 W per kg body weight three times for 6 min. The blood samples
were collected at rest, in the last minute of maximal exercise, in the 10th, 30th and 60th
minute after exercisc. Blood pressure and heart rate read from the ECG record were
determined in the 6th minute of each load and 10, 30 and 60 minutes after exercise.
Plasma epinephrinc and norepinephrine were measured by a modified radioenzymatic
assay of Peuler and Johnson (1977).

Resuits

Baseline values in the whole group of 12 patients with EH of heart rate 75 £ 3 beats
per min increased during maximal load to 148 + 5 beats per min. According to the
level of catecholamines in maximal load, the whole group of 12 patients with EH was
divided into 2 subgroups — , hypernoradrenergic subset” — § patients and .. normonora-
drenergic subset™ — 7 patients. The steady stafe heart rate in maximal load in the group
~hypernoradrenergic subset™ was 164 + 2 beats/min and in the wnormonoradrenergic
subset” 137 + 5 beats/min. Thesc differences in heart rate values in maximal load were
statistically significant {p < 0,001},

Systolic blood pressure in the whole group of 12 patients with EH 1T was 165 + 3 at
rest and increased in maximal load to 203 + 4 mmHg. The subset of hypernoradrener-
gic patients had systolic blood pressure in maximal load 204 + 8 mmHg, the subset
of normanoradrenergic patients 202 + 4. Diastolic blood pressurc at rest was
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106 £ 1 mmHg in the whole group of 12 patients with EH II and in maximal load
105 + 5 mmHg. No significant difference between both noradrenaline subsets in maxi-
mal load (105 = 5 mmHg and 104 * 4 mmHg) was found.

Plasma epinephrine at rest was 42 + 6 pg.ml™' and increased in maximal load to
106 + 28 pg.ml' in the whole group of 12 paticnts with EH 1. In comparison with heal-
thy subjects. there was a significant difference in the level of epinephrine in maximal
load (cpinephrine 98 + 15 pg.mg™') in normal subjects. We divided the whole group
according 1o the norepinephrine level in maximal load: 5 patients with hyperadrener-
gic response had at rest the epinephrine 47 = 10 pg mg-' and in maximal load
183 £ 5 pg.mg!; seven patients with normonoradrenergic response had at rest the epi-
nephrine 39 = 10 pg.mg™' and in maximal load 72 £ 17 pg mg'. These results are
shown in Fig. 1.

Plasma norepinephrine of the whole group was at rest 274 £ 57 pg mg™! and increa-
sed to 1534 + 493 pg.mgl. In controls the norepinephrine was at rest 264 + 32 and
increased in maximal load to 693 + 114 pg.mg™'. The difference of the level of norepi-
nephring in maximal load in normotensives and in the whole group is statistically signi-
ficant (p << 0,01). The individual differences of norepinephrine level in maximal load
in the whole group of 12 patients with EH II enabled us to divide them into two subsets
- ong with normonoradrenergic values — 7 patients — and the other with hypernoradre-
nergic values. These results are shown in Fig. 2.
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Fig. 1. Plasma epinephrine in 12 hypertensives and 8 normotensives in the left part of Fig. 1 and
5 hypernoradrenergic and 7 normonoradrenergic hypertensives in the right part of Fig. 1 at rest,
during exposure to physical exercise and in the intervals after exercise, The values are given by
means £ SE. Statistical sigmficance: + p < 005 + + p < 0012 + + + p < (LK} compared
to bascline values.
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Fig. 2. Plasma norepinephrine in 12 hypertensives and 8 normotensives, in 5 hypernoradrenergic
and 7 normonoradrenergic hypertensives, Method as in Fig. 1. Significance values:

++ P <0.02; +++ P < 0.01 compared to baseline levels: + P < 0.05; ++ P < 0.02;
+ + + P < 0.01 compared to normotensives

Conclusions

No significant differences could be observed in the resting plasma NE and E betwe-
en hypertensives and normotensives. The specific binding of DHA, number of DHA
binding sites per lymphocyte and dissociation constant did not differ in both groups at
rest. Based on exercise-induced plasma NE, hypertensive subjects were divided into
two distinct subsets. The 5 patients in the , hypernoradrenergic* subset had significant-
ly higher exercise induced plasma NE (p < 0,02), as well as the resting plasma NE
(p < 0,05) compared with normotensives. The seven patients in the normonoradrener-
gic subset had exercise-induced and baseline plasma NE levels similar as in normoten-
sives. In the hypernoradrenergic subset there were higher hemodynamic and metabo-
lic responses to exercise than in that of the corresponding normonoradrenergic subset
compared to normotensives. Only the hypernoradrenergic subset showed significant
correlations between plasma NE and systolic BP, between plasma NE and plasma lac-
tate,

114



Discussion

The study suggest that in some patients with sustained essential hypertension the
sympathetic nerve activity is increased. The increased sympathetic nerve activity in
some patients with sustained hypertension corresponds with our previous studies
showing the hyperreactivity of sympatho-adrenal medullary system in young borderli-
ne hypertensives (RySanek et al 1982).
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ALPHA,-ADRENERGIC RECEPTORS IN ESSENTIAL HYPER-
TENSION AT REST AND DURING EXERCISE

P. PRIKRYL, V. KUNOVSKA, J. SIEGELOVA,
V. VONDRACEK, J. DUSEK

Our study was stimulated by various investigations identifying elevated blood pres-
sure as an important risk factor for early arteriosclerotic process (Levy 1976). Catecho-
lamines (CA) acting via alpha,-adrenoceptors stimulate human platelets to aggregate
and secrete, potentiate the aggregation. Therefore, platelets may be useful for study-
ing changes in alpha,-adrenoceptor numbers or functions in essential hypertension
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(EH) (Pfikryl et al 1986). The purpose of the present study was to examine the density
and affinity of alpha,-adrenergic receptors at rest and after exercise, before and after
administration of hydrocortisone in healthy subjects and in patients with essential hy-
pertension.

Methods

Eight normotensive men aged from 20to 29 years and 10 men with borderline EH aged
from 20 to 29 years were frec of all medications at least 14 days prior to the study.
Blood sampies were taken from all subjects in supinc position at rest and after physical
load. Work load was adjusted to 1, - 1,5-2 W/kg body weight. Platelet-rich plasma was
collected into 0,1 volume of a mixture of disodium EDTA and cenirifuged at 600 g for
20 min. *H-dihydroergocryptine binding was measured in quadruplicate by incubating
YH-dihydroergocryptine in a total volume of 250 l for 22 min at 25 °C. Next procedure
was done according to Kafka et al (1977). The number of binding sites (B__ in
fmol.mg-' protein and affinity K ) wcre calculated according to Secatchard (1949).
Results were expressed as mean (SEM =*) and statistical analysis was performed by
means of Sncdecores F-test and Student’s t-test.

Results

Values of heart rate at rest in normotensives (67 = 3 beats/min) did not differ from
hypertensives {69 £ 2 beats/min). Graded exercise provoked similar increases in heart
rate in both groups (normotensives to 164 = 7 beats/min, hypertensives to 173 + 4
beats/min). After hydrocortisone administration there were no differences in heart
rate during exercise {in normotensives 162 + 10 beats/min, in hypertensives 176 + 3
beats/min and after exercise (in normotensives 80 * 8 beats/min, in hypertensives
90. = 5 beats/min. Systolic and diastolic blood pressure did not change after hydro-
cortisone administration during exercise. During exercise the systolic blood pressure in
normotensives 106 + 3 mmHg and in hypertensives 114 * 3 mmHg. Only minor
176 = 5 mmHg after administration of hydrocortisone, as well as after exercise in
norms 106 £ 3 mmHg and in hypertensives 114 £ 3 mmHg. Only minor changes were
changes were found in diastolic blood pressure in both groups.

Values of plasma adrenaline, noradrenaline at rest, after exercise and after hydro-
cortisone administration are described in a previous paper (Kunovska et al, 1987).

Alpha -adrenergic receptors in both studied groups at rest, after physical perfor-
mance and after administration of hydrocortisone are shown in Table 1, as a number
of *H dihydroergocryptine binding site (B__ ) and affinity of alpha,-adrenergic recep-
tors (Kd).

B .. and K, of platelet alpha,-adrenergic receptors were similar in normotensives
and hypertensives at rest. Exercise induced increases in B, in both groups. Hydro-
cortisone administration further significantly increased B_, after exercise as compa-
red to the values after exercise and saline administration, as well as the base line values
in both groups.

K, changed after exercise and saline administration in hypertensive subjects and
after exercise and hydrocortisone administration in both groups. There were no sigini-
ficant differences in B__, or K, after exercise between hypertensives and normotensi-
ves.

The Scatchard plots for the binding of *H-dihydroergocryptine to platelet membra-
nes are demonstrated in Fig. 1 and Fig. 2.
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Table 1

Saline Hydrocortisone
Rest after exercise

Normotensives

- 243 + 40,3 504 + 493+ % 649 * 42
fmol.mg!
Kd Y54 = 675 H.76 £0.75 1273+ 0757
nM
Hypertensives

g 268 = 45.6 514 £ 52° ¢ TS+ 48.2%**
fmol.mg™!
Kd 7.75 £ .82 114 27 147+ 13" %!
nM

Results are mean £ SEM

Statistica! significance:

+p<DUS, +4+p<00l. +++p<0.00] comparedto haseli-
nevalue x p < 0.05, xxp <0l xxxp<0.001 compared tosaline
treated groups
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Discussion

Our results showed that there was no significant difference between normotensives
and hypertensives in alpha,-adrenergic receptors at rest and after exercise.

In both studied groups there was a significant increase of alpha,-adrenergic recep-
tors after exercise and administration of hydrocortisone in comparison to values after
exercise and saline administration. Our results could be explained by the possibitity of
an effect of glucocorticoids during stress and the interaction of increased sympathoa-
drenergic activity and alpha,-adrenoreceptors of platelets. Insignificant differences
between the groups of normotensives and hypertensives could support the hypothesis
that these changes could be a general biological principle.

In this study we did not find any differences in number of platelet alpha,-adrenore-
ceptors and in their affinity at rest. After physical performance and the administration
of hydrocortisone there was a significant increase of numbers of alpha,-adrenergic
receptors of platelets in normotensives, as well as in hypertensives. This increase could
be explained by direct influence of hydrocortisone on translocation of receptors. These
findings could be connected with heterogene regulation of adrenoreceptor functions
(Nahorski, Barnett, 1982).

Conclusion

Alpha,-adrenergic receptors in normotensives and in patients with borderline hyper-
tension were similar at rest in both groups. Graded exercise (1 W, 1,5 W and 2 W/kg
- body weight) induces significant increases in numbers of alpha,-adrenergic receptors in
platelets, but there were no differences between both groups. After administration of
hydrocortisone and physical performance there was a significant increase of alha,-
-adrenergic receptors in both groups in comparison to saline treated exercise values.
Our results support the hypothesis that glucocorticoids could modulate the sensitivity
of alpha,-adrenergic receptors under physical stress,
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DIFFERENCES IN HEART RATE DYNAMICS DURING EXERCI-
SE IN PATIENTS WITH ESSENTIAL HYPERTENSION

W. D. KAISER, N. TIEDT, J. LAMSTER

Essential hypertension is defined as regulatory disorder, the etiology of which remains
unknown. The conventional application of functional test for diagnostic procedure
in clinics and in applied physiology is based mainly on the estimation of the static beha-
viour neglecting the dynamics of the cardiovascular system. However, the short-term
regulation can be completely characterized only by the analysis of suitable cardiovas-
cular parameters, both under steady state conditions (static response) and during the
transient phase in response to changing work loads (dynamic response). The analysis
of pathological cardiovascular regulatory processes in hypertension is of increasing
importance, because more detailed information can be obtained about complex dysre-
gulation in the individual patient with consequences for treatment. Physical exercise is
one of the most powerful stimuli influencing the cardiovascular system. The estimation
of cardiovascular regulation in response to physical work load is of special interest,
because a fast adjustment of the cardiovascular system to changes in work load is
important for a more rapid supply of oxygen to the skeletal muscles. We have, therefo-
re, investigated both static and dynamic ergometric load in healthy subjects and in
patients with essential hypertension of different severity.

The analysis of the dynamics of the regulatory system can be performed by the
estimation of their time constants by means of test signals like step function, impulse
function, ramp function and sinusoidally changed work load input. These test signals
have the disadvantage of being accident-sensitive and have partially insufficient
properties for the frequency response analysis, or need a long time for experiment and
evaluation. Therefore, we use optimal test signal-sequences which have been develo-
ped by Hoffmeyer-Zlotnik (1) for technical systems basing on D-optimal designs (2)
and adapted by Tiedt et al (3) for ergometric tests. The advantage of this method is the
possibility of maximal information about the system analysed with a minimum of
expense for experiment and evaluation.

The total procedure can be seen in Fig. 1. According to the aumber of measuring
points (N = 12) in Fig. 1a the data of the continuoussly registered heart rate (Fig. 1b)
were taken at the end of the adequate sampling interval. The linear impulse response
function with 11 grid points (Fig. 1c) was calculated by crosscorrelation of input and
output signals. The curve was smoothed by application of a cubic spline interpolation,
The dynamics of the heart rate response can be analysed by the linear impulse respon-
se function, as well as by the time constant model. From the impulse function response
(Fig. 1 ¢) we used the peak amplitude (a), the peak time (t,), the 50 %-returning time
(trso)> the 90 %-returning time (tgy,), the complete regulation area (RA) as the inte-
gral of the absolute values of the impulse response curve, as well as its two separate
parts RA,, (regulation area between 0 and 120 s) and RA, (regulating area between
120 and 220 s). In agreement with the technical systems the regulatory behaviour can
also be described by their delaying, differentiating and oscillating characteristics. The-
refore, the impulse response function has to be transformed by Laplace-transformati-
on into the frequency domain (Fig. 1d). The approximation of the amplitude response
of the Bode plots leads to the determination of the time constant model with delaying
(T,, T,...), differentiating (Tp) and oscillating (Ty,, T,,..) time constants.

The parameters of the test signal sequence used 1n the present investigation were: 12
measuring points, sampling interval of 20 s, and a work load of 1,0 + 0.3 W/kg body
weight. We investigated 32 male healthy subjects (mean age % standard deviation
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Fig. 1. Methed of application of optimal test signal sequences and of the data gathering and data
processing
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e) time constant model

27,7 + 9.8 years), 29 male hypertensive patients in the borderline range and in stage [
(29,3 + 12,2 years), 16 male hypertensive patients in stage II (43,3 £ 14,3 years), 38
female healthy subjects (30,9 % 11,7 years), 12 female hypertensive patients in the
borderline range and stage I (34,5 £ 11,9 years) and 7 female hypertensive patients in
stage II (37,8 £ 8,6 years) during bicycle ergometry in sitting position with a constant
pedalling frequency of 60 revolutions/min.

The mean impulse response function of the heart rate in healthy male subjects is
characterized by a steep initial increase, a peak amplitude after 20 — 30 s and a fast
return to zero line (Fig. 2a). For the individual curves additionally less or more oscilla-
tions in the second part of the curve are typical. The mean response curve of male
hypertensive patients in stage I (including the borderline hypertension) shows a higher
initial reaction, a delayed return process and a greater regulating area. On the other
hand, hypertensive patients in stage II have a decreased initial complex, a prolonged
returning time and a lower regulating area. The mean frequency range (Fig. 2b) proves
the existence of complex dynamics of the heart rate during exercise by the presence of
delaying, differentiating and oscillating time constants in different frequency ranges.

The hypertensive patients in stage I are characterized by an increased, and patients
in stage 11 by a decreased amplitude in the Bode plot over the whole frequency range
investigated. Table 1 summarizes the results of our investigation with respect to the
differences of the static and dynamic heart rate response depending on the severity of
hypertension and on sex. The working point (as the averaged heart rate of the 12 mea-
suring points) is significantly increased in hypertensive patients both in males and in
females. In relation to the initial complex of the impulse response curve there are mar-
ked sex differences: The peak amplitude and RA, of male stage I - and stage - II
patients shows the opposite behaviour described above, whereas the female patients in
both stages have the tendency to a lower peak amplitude and an increasing RA,. The
peak time in male patients is similar to that of healthy subjects, but in female patients
there is a marked prolongation. The returning process is characterized by a prolongati-
on in hypertensive patients of both sexes. The regulation area RA of male patients has
the same characteristic as the peak amplitude, whereas in the female patients a rising
tendency with increasing severity of the pathological process was observed. The results
prove marked differences of the static and dynamic response of the heart rate during
physical exercise with respect to the severity of the hypertension and additionally to
the sex. Moreover, we could show that the regulatory behaviour of the cardiovascular
system may be very different in the same clinical stage, where we found patients with
an increased initial heart rate response and those with a decreased one as well. There-
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tore, we defined the first response as the type I and the latter as type II. Since these
types do not correlate with the static response of the heart rate, we get additional
information about the regulatory behaviour of the cardiovascular system during
exercise by means of dynamic ergometry. Type I dominates in stage I in male patients,
Type IT in the later stages of male and in all stages of female hypertensives.

The optimal test signal sequences used in the present investigation are applicable
only for linear systems. This assumption is fulfilled, because the work load — heart rate
relationship is lincar in the investigated situation and the calculated quality of the
model is on the average 83.5 %. We can conclude, therefore, that the dynamics of heart
rate during physical exercise can be described very well by a linear model, both in
healthy subjects and in patients with essential hypertension of different severity.

The physiological and the pathophysiclogical interpretetion of the regulatory pro-
cess observed in healthy subjects and in hypertensive patients is difficult, because the
heart rate is regulated by a complex multiloop feedback system which is affected by
several internal and external stimuli. Afferent information from the working muscles,
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from baro- and chemoreceptors, as well as inputs from higher central nervous structu-
res are integrated in the cardiovascular centre. Efferent impulses via sympathetic
and/or the parasympathetic nerves lead to a temporally and quantitatively adequate
adjustment of heart and circulation. So the exaggerated initia! heart rate response in
type 1 could be cansed by a greater cortical impulse into the cardiovascular centre, by
a higher level of afferent inputs, by a disturbed processing of the input signals in the
cardiovascular centre and/or by an cnhanced sympathetic tone, as well as by an increa-
sed B-receptor responsivenes. The importance of the central nervous component is
supported by our resuits in patients with orthostatic dysregulation of central origin,
who show an increased initial heart rate response during exercise too. The depressed
initial heart rate response in type Il is an indication for decreased chronotropic regula-
tory possibilities. Both types must be characterized as response patterns with deterio-
rated regulatory behaviour, because the changes of the initial complex and the delayed
time characteristics are indicators for a decreased efficiency of the chronotropic regu-
lation.

Conclusion

1. The application of optimal test signal sequences offer the possibility of 4 good ana-
lysis of the cardiovascular regulation and its disturbances in healthy subjects and in
patients with hypertension,

. The advantages of the new test procedure are the short time of investigation, the
reproducibility of identical experimental conditions and the possibilities of an exact
data collection and data processing.

3. Results in patients with hypertension indicate that the new methed can be used

successfully as an additional diagnostic test procedure for the determination of
individual behaviour.

[

REFERENCES

|. HOFFMEYER-ZLOTNIK, H. I.: Ein Beitrag zur Schiitzung nichtparametrischer Modelle
dynamischer Systeme mittels aktiver Experimente. Disscrtation TH Tfimenau, 1975.

2. PLACKETT, R. L.. BURMAN. J. P.: The design of optimum multifactorial experiments.
Biometrika. 33. 1946, p. 305 - 325.

3. TIEDT, N.. REINISCH. A.. WERNSTEDT. J.: Analysis of the heart rate response in man
during workload patterns with sine-wave and optimal multifrequent binary test signals. Proc.
IFAC-Symp. Leipzig. 1977, Vol. 4, p. 69 - 75,



HODNOTENIE ZATAZOVEHO ELEKTBOKARDIOGRAFICKE-
HO VYSETRENIA PACIENTOV S ATRERIOVOU HYPERTEN-
ZI10U

M. GROZAJOVA, 1. RIECANSKY. I. JELOK

Telesné zataZenie reprezentované ndmahovym testom. ktory je vlastne vytrvalost-
nym spdsabom zataZenia. ovplyvilgje predovictkym frekvenciu pulzu, mindtovy a sys-
tolicky objem srdea a krvny tlak. Tepnovy krvny tlak je uZ za podmienok telesného
pukoja délezitou hodnotou klinického vydetrenia. Jeho zmeny pri zdtaZzovom elektro-
kardiografickem vydctreni st velmi ddlezité jednak u normotonikov, ale predoviet-
kym u pacientov s hypertenziou.

V tomto prispevku cheeme oboznamit' s nasimi vysledkami zétazovych elektrokardio-
grafickych testov u pacientov s artériovou hypertenziou I. - 1. $tadia podia klasifi-
kdcie Svetovej zdravotnicke) organizacie, ktorych sme na klinike vysetrifi v ostatnom
obdobi.

Stbor sa skladal z tridsiatich pacicntov rozdelenych po desiatich do 3 skupin podla
tidia hypertenzie. V prvej skupine bolo 8 muZov a 2 Zeny s priemernym vekom 40 ro-
kov, v druhej skupine 3 muZov a 5 Zien s priemernym vekom 46 rokov a v tretej skupi-
nc 6 muzov a 4 Zeny s priemernym vekom 52 rokov (tab. 1).

Tabulka 1.
HYPERTENZIA| M Z VEK
it. n n X roky
L. 8 2 40
II. 5 5 46
111, 6 4 52

U vySetrovanych sme robili stupiiovany zatazovy elektrokardiograficky test pole-
zia¢ky, realizovany az po limitujice symptémy. Vysetrenie sme robili vzdy 3 hodiny po
jedle v ¢ase medzi 11. ~ 12. hodinou dopoludnia. Jeden den pred vySetrenim neuzivaii
pacienti nijaké licky. Zdkladny stupen zataZenia bol 1 W/2 kg hmotnosti a jeden stu-
pefi zatazenia trval 3 mintty.

V tabulke 2 st uvedené priemerné dosiahnuté hodnoty ¢asu zafaZenia, intcnzity za-
fazenia, zdtaZzovej frekvencie a pokojové i zifazové hodnoty TK vo vietkych 3 skupi-
nach. Vzostup srdcovej frekvencie pri cviéeni bol imerny intenzite a trvaniu zataZenia
u vietkych vysetrovanych oséb. Vo vietkych 3 skupinach vzhladom na pricmerny vek
dosiahli pacienti submaximalne zafaZenie podfa srdcove] frekvencic.

Tabulka 2.

H. ldz|ws|zF|TKS|TKDITKS |TKD
[ X s i o X X X X

I 446 | 164 | 165 | 152 99 | 230 | LLI
11. 237 | 140 | 155 | 158 | 105 | 211 | 07
III. 235 | 100 | 146 | 155 | 110 | LSO 96
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Dovodom prerusenia zatazenia v 1. skupine bola u 4 pacientov dychaviénost, u 4 cel-
kovd telesnd 1inava a 2 neudavali nijaké subjcktivne tazkosti. Na pokojovom elektro-
kardiograme ani na zdzname potas zataZenia sme u tychto 10 vysetrovanych nenadli
nijaké patologické zmeny, V II. skupine oséb v II. &tadiun hypertenzie bola dychavi¢-
nost dévodom prerudenie cvicenia u véetkych 10 pacicntov. Na pokojovom elektrokar-
diograme mali vietci znaky hypertrofie favej komory bez pretaZenia, pri zafa¥eni sa
u 3 z nich objavili descendentné depresie ST-T secgmentov vo V4-V6. Tito 3 pacienti
mali negativny koronarograficky nalez. U ostatnych pacientov sa ekg krivka podstat-
nejsic nezmenila, objavili sa iba nefpecifické zmeny na dseku ST-T v zmysle funk-
¢nych depresii s trvanim do ,,0,08%, s poklesom bodu J do | mm a sploitenim viny T.
VIII. skupine sme zafaZenic prerudili u vietkych 10 pacientov pre dychavi¢nost, z nich
3 udavali si¢asne stenokardie.

Vsetci mali na pokojovom i zataZovom ekg znaky hypertrofie Tave} komory s prefa-
Zenim. V tejto skupine iflo o pacicntov s u¥ pritomnou ischemickou chorobou srdca,
u 8 z nich sa koronarna skleréza verifikovala koronografickym vySetrenim.

Ani u jedneho z 30 pacientov sme podas cvifenia a v zotavovace] fize nezachytili
nijaké poruchy srdcového rytmu. Do 10 mintt pokoja po cvideni pridlo k dplnej dpra-
ve ekg krivky ako pred cvitenim. Krvny tlak sme vySetrovanym merali manZetovim
manometrom klasickym spdsobom Riva-Rocciho vidy na ave;j hornej konéatine a to
pred cvienim, kazdé 2 mindty v priebehu zataZenia, na vrchole zata¥enia a potom
v 1., 5. a 10. mindte pokoja, po cviceni, ked prislo k normalizcii TK na vychodiskové
hodnoty.

Systolicky krvny tlak vySetrovanych s hypertenziou I. a I, §tadia stipal dmerne k in-
tenzite zataZenia, pri¢om tlakové reakcia bola o nie¢o vyraznejsia u pacientov v I. §ta-
diu hypertenznej choroby. V podstate tito pacienti reaguji na zafaZenie rovnako ako
normotonici, s tym rozdielom, Ze hodnoty systolického krvného tiaku st vydsie. Zme-
ny diastolického krvného tlaku neboli také vyrazné, hodnoty viak svedgili jednoznag-
ne o hypertenzii v pokoji i pri ndmahe. V skupine pacientov v IIL. stadiu hypertenzie
sme nenadli tlakovii odpoved na zafaZenie, t. j. systolicky krvny tlak sa podas cvidenia
nezvysil.

Sp);évanie sa systolického krvného tlaku potas zataZenia vo vietkych troch skupi-
nach sthrnne zndzorfuje praf;

-
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Na ziaver mozno potvrdit, Ze zdtaZové elektrokardiografické vySetrenie hypertoni-
kov je cennym neinvazivnym vydetrenim, ktoré podava informaciu o type cievnej
regulécie na zataZenie a tieZ odhaluje funkénii zdatnost a koroniarnu rezervu vysetro-
vanych a upresiiuje klasifikdciu hypertenzie, pretoZe zistené abnormality sii v zavislos-
ti k $tadiu hypertenzie. U hypertonikov v 1. a II. §tadiu je tlakovd odpoved na zafaZe-
nia premritend v sihlase so §tadiom choroby. Nijakd tlakova odpoved na cvigenie,
ktorit sme naili u hypertonikov v Ill. §tadiu, je prejavom zniZenej funkinej rezervy
Tavej komory, najéastejsie v dosledku jej ischémie.

Sledovanie tlakového zdfaZzového profilu prindsa velmi cenné informécie aj u oséb
s normalnymi pokojovymi hodnotami krvného tlaku, pretoZe tlakova hyperreakeia na |
zafaZenie odhaluje tzv. potenciondlnych hyperreaktorov. Této skupina 0séb musi byt
potom predmetom dal$ich diagnostickych iivah, s ciefom zistenia pri¢iny abnormalpe-
ho vzostupu krvného tlaku. U znadnej &asti 0s6b s tlakovou hyperreakciou je touto
pri¢inou latentnd hypertenzia, ako sme sa sami opakovane presveddili, 0 com nepria-
mo sveddia aj spominané vysledky.

HEPERTENZIA, AUTOGENNY TRENING A LIECEBNA PROCE-
DURA

A. UHERIK

Cielom n4sho vyskumu bolo overif moZny vzfah niektorych osobnostnych vlastnosti
hypertonikov k efektu autogénneho tréningu a k lietebnej procedure.

Hypotézy

1. Vysoké skdre v anxiete, hnevlivosti, impulzivnosti a zlom triedeni podnetov kore-
luje s vysokou kardiovaskuldrnou reaktivitou, ¢o sa prejavuje v zvyenej bioelektric-
kej reaktivite koze (BRK), zvySenou tepovou frekvenciou, zvyienim krvného tlaku
a zvySenim frekvencie dychania. Fyziologické ukazovatele st tieZ vo vziahu k interna-
lite a externalite a k zdvislosti, resp. nezavislosti od pola.

2. Zvydentd kardiovaskuldrnu reaktivitu a vysoké skére v uvedenych osobnostnych
premennych mozno pozitivne ovplyvnif (kompenzovat, zniZif, urobit adekvainou &i
nerizikovou v podmienkach psychickej zataZe) autogénnym tréningom resp. 5 tyzdio-
vym lie¢ebnym pobytom obsahujicim beznt kipelnd lie¢bu, telesné cviCenia a klima-
tické vplyvy.

Probandi

Experimentilny sibor tvorili 3 skupiny oséb. Z nich jednu skupinu tvorilo 12 0s6b,
ktoré absolvovali autogénny tréning {AT). Druhid skupinu tvorilo 14 hypertonikov
(HT). ktori absolvovali 5 tyzdiiovy lictebny pobyt, Tretiu (kontrelni) skupinu tvorilo
11 hvpertonikov, ktori neabsobvovali nijaki procediru.

; 127



Metédy

Vietky osoby sa podrobili vySetreniu vybranymi psychodiagnostickymi metédami;
STAI (State-Trait Anxiety Inventory), STAS (State-Trait Anger Scale), DOPEN,
Q.M.5.5.A (Questionnaire for Meassurement of Stimulus Screening and Arousabili-
ty), T.I.P. (Test intelcktového potencidlu), TE-NA-ZO (Test nachddzania znamych
obrdzkov) a Rotterovou $kdlou I-E. Zistovala sa tieZ zdvislost resp. nezdvislost od poia
pomocou metédy Rod and Frame. Z fyziologickych parametrov sa pricbezne snimali
BRK, dychanie a pulzovd freckvencia (merana metddou medzitepovych intervalov beat
to beat). Okrem toho sa pred ako aj po vystaveni probandov zdfaZovej situdcii meral
krvny tlak (systolicky a diastolicky). Na zistovanie emoénych a fyziologickych reakcii
na zataZenie sme pri 1. skupine pouZili modifikovany pristroj RK-52, ktory obsahuje
podnetové schémy premietnuté na obrazovku. Probandi riesili prezentované dlohy
stlatenim vidy jedného zo Styroch moZnych tlacidiel. Emoéné zatafenie, konkrétne
hnev, vyvoldvali niclen samotné dlohy a potreba ich riefenia pod ¢asovym tlakom, ale
predovictkym fakt, e probanda sme informovali o tom, Z¢ pristroj hodnoti jeho vy-
kon, porovnidva ho s vykonmi ostatnych probandov a oznamuje vysledok. Probandov
sme potom vystavili vzdy v urlitych intervaloch negativhym vyrokom ako napr.: Tvoj
vykon je podpriemerny, a pod.

Pred a po exponovani dloh sme odmerali krvny tlak a kontinualne poéas celého
sedenia sme snimali tepovi frekvenciu srdca, frekvenciu dychania a bioelektrickd
reaktivitu koZze (BRK). Pred a po zdfazi sme administrovali aj stavovy subtest STAI
a STAS.

Pre ndcvik autogénneho tréningu sme osoby 1. skupiny rozdelili do mensich skupin.
Dvakrit tyZdenne sa zdcastitovali in§truktdaZnych zasadnuti, na ktorych sa prezentova-
la indtrukcia autogénneho tréningu nahratd kvéli §tandardnosti na magnetofénovy
zaznam. KaZdy zdznam s novym cvitebnym prvkom sa nahral zviast a vidy jedno cvi-
éenie v tyidni sa venovalo ndcviku nového prvku a druhé opakovaniu uZ zvladnutého
postupu cvicenia. Podas zasadnuti sa tieZ diskutovalo o jednotlivich Specifikich cvice-
nia a pripadnych pri¢inich neidspechov a pod. V priecbehu ostatnych dni v tyZdni mati
pacienti cvidif najmenej raz denne doma. Celkove trval nacvik prvého stupfia auto-
génneho tréningu cca 7 tyzdiiov. Po absolvovani tohto zdkladného vycviku sme pa-
cientov vyzvali, aby cvitili kazdodenne doma sami a dohodli sme si kontrolny termin
po uplynuti dvoch mesiacov. Po tychto dvoch mesiacoch sa zopakovalo meranie fyzio-
logickych parametrov v pricbehu zafaZe spolu s administraciou oboch subtestov STAI
a STAS. Déletitou Easfou kontrolného zasadnutia bol rezhovor s kaZzdym pacientom
o tom, ako a kolko autogénne trénoval v priebehu obdobia od ukondenia ndcviku
a ako sa subjektivne citi, pripadne ak prestal, alcbo obmedzil cvienie, preco sa tak
stalo.

Vysledky

V skupine hypertonikov, ktori absolvovali autogénny tréning sa zistilo veImi vysoké
skére v érte tizkostlivosti a zvysené skore v ¢rte hnevlivosti. S vynimkou dvoch oséb
dosiahli probandi tejto skupiny zdporné skére v Q. M.5.5. A, ¢o znamena, Ze ich moi-
no charakterizovatl ako osoby s nizkou schopnostou triedenia podnetov, o sicasne
znamend, ze ide o osoby vysoko vzrudivé. Tento vysledok je konzistentny s predcha-
dzajicim zistenim vysokej anxiozity. Autor kendtruktu ,tricdenia pednetov”* A. Meh-
rabian sa domnieva, Ze ide o jednu zo zdkladnych zloZick anxiozity, ktord je podla
ncho komplexnej$im konstruktom.

¥V porovnani s ostatnou populdciou mozno oznadit 9 0sdb tejto skupiny za impulziv-
- ne (kratky cas straveny ricicnim problému spojeny s vysokym poétom chyb).
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Kentrolné vySetrenie po autogénnom tréningu nepriniesle jednoznaéné vystedky
hovoriace v pozitivmom vplyve AT na fyziologické miery i psychofyziologicky stav.
ktory sme testovali spominanymi psychodiagnostickymi metddami.

V druhom experimente sa skimala skupina hypertonikov {(n = 14) pred odchodom
na lieebny pobyt trvajici 5 tyzdfiov a po prichode z tohto pobytu.

Vysledky nepriniesli nijaké korelacné vztahy medzi jednotlivymi fdzami experimen-
tu pred licéenim a po lieCeni a BRK, TF, dychanim a TK, ani medzi mierami BRK
{amplitida a frekvencia), dychanim, TF, TK a viek¥mi pouZitymi psychodiagnostick ¢-
mi metddami. Znamend to, Ze sa v tomto experimente nezistil nijaky vztah medzi fyzio-
logickymi a psychologickymi mierami.

Vzhladom na to, Ze vztah medzi fyziologickymi a psychologickymi mierami sa ne-
prejavil ani pred lieéenim ani po liedeni, moZno vyvodif zdver, Ze vplyv 5 ty2diového
lie¢ebného pobytu pacientov nemal jednoznaény vplyv na psychofyziologické regulaé-
né vlastnosti skamanych oséb a ich kardiovaskularny systém,

Ak sme porovnavali skupinu pacientov, ktori absolvovali autogénny tréning, so sku-
pincu, ktord absolvovala lie¢ebny pobyt a s kontrolnou skupinou osob, vysledky nepri-
nicsh jednoznaéné potvrdenie pritomnosti psychofyziologickych rizikovych faktorov
u hypertonikov a ani jednoznaéné tdaje o potitivnom efekte AT a lietebného pobytu
na pschofyziologické regulaéné procesy a kardiovaskularny systém hypertonikov.

Diskusia

O nasich ncjednoznadnych visledkoch, ktoré sa tykaji psychologickych premen-
nych (osobnostnych vlastnosti, ktoré nediferencuji hypertonikov a zdravé osoby), ale
aj ich neczisten¢ho vziahu k ich fyziologickym mieram, méZeme diskutovaf na zaklade
vysledkov inych autorov, kteri hovoria o niektorych Specifickych osobnostnych vlast-
nostiach hypertonikov, ale ktoré nas vyskum nepotvrdil (1. 5. 7).

Aby sa zniZila ndhodnost viskytu resp. nepritomneosti Statistickej v¥znamnosti roz-
dielov medzi skupinami hypcrtonikov a zdravymi oscbami, bude pre budici vyskum
nevyhnutnd vacsia kontrota TK a} intersexudlnych rozdielov, ale aj interindividudlng]
diferenciicie v ramci tej istej skupiny hypertenikov. Na tieto problémy upozeriuja aj
Engel a spol. (2).

Vo fyziologickych mierach si nase vysledky zhodné s iidajmi, ktoré uvddzaju Fre-
drikson a spol. (3) Tito autori nezistili nijaky rozdicl v schéme reaktivity medzi skupi-
nou hypertonikov a normotonikov, a to tak v tonickej kardiovaskulirnej reaktivite,
ako aj v reaktivite clektrodermdlnej. Ich aj nase vysledky, ako sa zdd, nepodporuja
hypotézu. podla ktorej osoby s esencidlnou arteridlnou hypertenziou sii hyperreaktiv-
n¢, Komplexny ostiva nadalej problém vplyvu relaxaéného tréningu na zniZenie
kivného tlaku, Vyskumy mnohych autorov poukazuji na nevyhnutnost dlhodobej
aplikacie tréningovych rclaxa¢nych metéd, ak sa md dosiahnut evidentny pozitivny
efekt na hemodynamické vlastnosti kardiovaskuldrneho systému, Vyznamné a vo vy-
skume hypertenzic mdlo uvaZované sG hereditarne vplyvy, na ktoré upozornili
Manuck a Proictti (6). Za osobitne ddleZité povazujeme sledovanie individudlnej sché-
my reaktivity vo vyskume rizikovych faktorov psychosomatickych chordb, medzi ktoré
mozZeme zaradit aj esencidlng hypertenziu (4).
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VZEAH UROVNE INTELEKTU A OSOBNOSTI K REEDUKACIH
RECI

A. HRNCIAROVA, M. VYJIDAKOVA, D. BARTKO

Cievne ochorenia mozgu sa v celosvetovom meradle stavajit €oraz vidZne)j$im probl¢-
mom. Chorého invalidizujit, obmedzuju jeho mobilitu a zasahuju do najvyssich
funkcii mozgu, ¢im ovplyviiuji psychicki, psychologickd a socidlnu adaptabilitu love-
ka (2).

Doévodom projektu tejto prace bola tivaha, & zmeny, zlepSeme alebo stacionarny
stav fatickfch funkcii bude korelovat s adekvitnym zlepSenim, pripadne pretrvavanim
zmien v §truktire osobnosti,

Materidl a metodika

Stbor tvorilo 79 pacientov afatikov s priemernym vekom 53,8 roka s loZiskovou
ischémipu mozgu vlavo. Do suboru sme zaradili len tych pacientov, u ktorych sa dalo
realizova{ aj psychologické vysetrenie.

Véetci‘l pacienti okrem klinického neurologického vysetrenia absolvovali aj interné
a diagndzy sa verifikovali vySetrenim ofncho dna, angiograficky, elektroencefalogra-
ficky avySetrenim likvoru. Cast z nich absolvovala CT vySetrenie mozgu a ECHO
flow. Neurologicky nélez sa vyjadril kvantitativne podla kvantifikovateIného neurolo-
gického statusu {BI).

Psychologické vySetrenic pozostdvalo z vySetrenia intelektu podfa metddy Wechsler
- Bellevue {(W-B) (8) a vyietrenia osobnosti podfa Rorschachovho pokusu (ROR). Ak
bola expresivna zlozka rei natolko poruend, e sa nedali aplikovat verbélne testy,
pouzila sa performaénd ¢ast testu W-B alebo Ravenov test.

Pomocou ROR sme zistovali niektoré §trukturdlne zmeny osobnosti. Zamerali sme
sa najmi na drovefi mentdlneho spracovania asociacii k vizualnej prediohe ROR -
F + %. Emocionalnu prispdsobivost 2 sociabilitu sme zisfovali jednak rozhorom
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klasickych znakov podla Rorschacha (6) a Bohma (1972}, jednak uréenim indexu
sociability (I8) (7), ktory je kvantitativaym vyjadrenim kvalitativnych zmien.

Porucha redi sa u pacientov kvantitativne zhodnotila logopédom s pouzitim Hrbko-
vej tedrie analyzdtorov, pri ktorej hodnotime analyzatory: A - akusticky, O - opticky,
PL -~ propriologesieticky, LM - logomotoricky, PG — propriografesteticky, GM — gra-
fomotoricky, M — motoricky.

Analyzdtory a ich vztahy umoziujii hodnotif schopnost expresie a percepcie reéi.
Tato tedria je fyziologicka. stavia na zikiade, Ze myslenic a re¢ sd neodluéitelne spité
(4).

Pocas hospitalizacie absolvovali pacienti $tandardnii medikamentdznu terapiu, re-
habilita¢ni heébu a pravidelni logopedickt reedukaciu reéi, pri ktorej sme aplikovali
modifikovani formu Meledic Intonation Therapy (MIT) v kombindcii s klasickou
formou reedukicie redi. MIT vychidza z predpokiadu. Ze z vyvinového hladiska ma
Tudska re¢ vokilno-spevny zdklad. Vychadzali sme tieZ z moZnosti vyuZitia hudobnej
dominancie pravej hemisféry pri poruche redi, v pripade ochorenia a vypadu &innosti
favej hemisféry (u pravikov) (3). Nami vypracovana modifikovana forma MIT spogi-
Vi
v relaxacii hudbou,

v spievani znamych piesni (terapeut + pacient, sélo pacient)

v aplikicii MIT - jednoduché odpovede na otdzky z beZného Zivota sa nacviduji
na melddiu znimej piesne,

4, v plynulom prechode na hovorené slovo, na éo nadvazuje klasicka forma reeduka-

cie redi (5).

3 b —

V domidcom ofctreni absolvovali pacienti cielend laickd stimuliciu rodinnymi pri-
sludnfkmi. ktorych indtruoval logopéd.

Po &asovom odstupe jedného roka po vzniku ochorenia sme zhodnotili topicky
neurologicky ndlez, intelcktové schopnosti, zmeny osobnosti a stav fatickych funkeii
pacientov. Ndlezy sme porovnali s predchddzajicimi vydetreniami (na zaéiatku ochn-
renia) a §tatisticky vyhndnotlll t-testom pre pdrové hodnoty.

Vysledky

1. Pn ‘porovnani vysiedkov vyietrenia intelektovych schopnosti podla W-B sme zistili,
ze Hned po vzniku akitnej ]omskovej ischémic mozgu prislo k vyznamnému zmicmu
glebilneho 1Q, verbalnej aj performa¢ne; z[ozky IQ. Opakovana retestécia pacien-
tov rok po vzniku ochorenia ukdzala vyrazné zlepienie. Statisticky rozdiel bol
vyznamny, P < 005 (obr. 1).

2. Priemernd hodnota F+ % u pacientov po vzniku echorenia bola vyznamne niZdia
v porovnani s kontrolou po roku (obr. 2.)

3. Hodnoty indexu sociability (IS) sk u pacientov na zaciatku ochorenia $tatisticky sig-
nifikantne nizdie v porovnani s hodnotami po &asovom odstupe jedného roka {obr.,
2).

4, Zistili sme, Zze v priebehu reedukdcie redi uvedenou metodikou prislo v nagom

- stubore k markantnému zlepieniu vo vietkych analyzatoroch (obr. 3).

Z vysledkov vyplyva, Ze u pacientov, ktorym sa intenzivne reedukovali fatické fun-
keie. prislo k zlepSeniu vo vietkych zloZkach, ako na to poukazuje markamné zlepse-
nie vo vietkych vySetrovanych analyzdtoroch {obr. 3).

Velmi dobré vysledky dosiahli pacienti v psychologickych testoch kde sa zistilo
zlepSenie v intelektovych schopnostiachk, a to v rdmci verbalneho i performaéného
vykonu. ako aj zlepSenie emociondlne] a socidlnej prisposobivosti ako na to poukazuje
index sociability {obr. 2).
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Najma signifikantne zlepseny vikon vo verbalnom IQ mozno povazovat za viznamny
vkazovatel zlepSovania intelektove] funkénosti pri intenzivnej reedukdcii fatickych
funkeii.

Prica jednoznacne poukazuje na vyznam vcasnej a intenzivnej reedukicie tfatic-
kych funkcii. ktorych zlepsenie sekundarne vplyva i na celkové zlepienie intelektovej
funkénosti. €o pravdepodobne ovplyviiuje i mechanizmy osobnosti v zmysle j¢j zlepse-
nej socidlnej prispdsobivosti u pacientov po cievnej prihode.

Prakticky vyznam md konStatovanie, ¢ u viciny afatikov sa re¢ Gplne upravila ale-
bo vyrazne zlepsila pésobenim recdukdcic a rchabiliticic. Tento fakt poukazuje na
nevyhnutnost venovania zvyiene] pozornosti danej problematike v celoitatnom mera-
dle. rozéirenia sictc psychologickych, logopedickych a rehabilitaénych pracovisk a ich
zabezpedenia vysokoerudovanymi odbornikmi. o by malo ckonomicky i vieobecne
humdnny efekt.
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SPOLECENSKA POTREBA CEREBROVASKULARNIHO PRO-
GRAMU V LAZENSTVI

J. MIKUL A

Nejdblezitéjsim celospoleenskym zdravotnickym programem, pfijatym XVII. sje-
zdem KSC, je boj proti chorobam srdce a cév. Jednim z péti hiavnich ikolii tohoto
programu je boj proti cévnim onemocnénim mozku. Zikladem tohoto dsili se musi
stdt Siroce pojaty komplex 1é¢ebné preventivnich a socidlné ckonomickych opatfent,
tzv. cerebrovaskularni program, jehoz ldzefiska fize by méla bezprostiedné navazovat
na odeznéni akuiniho stadia cévni mozkové pithody (ddle jen CMP).

Zavaznost koneénych ndsledki CMP piimo souvisi s tim, do jaké miry byla 4¢inna
prevence vzniku ireparabilnich fkod, tzn. byla-li komplexni rehabilitace skuteiné
dislednd, dlouhodobd a plynule navazujici, Jednim z ¢lanki tohoto fetézce jsou la-
zefiské rehabilitaéni ustavy, ve kterych péée o tuto skupinu rehabilitant( se kvalitativ-
né zasadné 1isi od historickych piedstav o lazefstvi. VyuZivani piirodnich 1é¢ivych
zdrojd je pouze jednou z pasivnich procedur, které pfedstavuji doplnék aktivniho
zapojeni rehabilitanta do rehabilitaéné resocializatniho procesu. Naprosto dominant-
ni postaveni md lé¢ebna télesna vychova v tésném komplexu s ergoterapii, logopedii,
jako? i pééi psychologickou a socialni. Stdle vetdi vyznam i v lazefistvi ma rozvoj reha-
bilitaéniho odctiovatelstvi, jehoZ prosifednictvim je zajiSfovdna nezbytna profylaxe
svalovych kentraktur, dekubitil, péée o sfinktery a dokonalou hygienu rehabilitante
a pasivni procvicovdni i ve druhé poloviné dne.

V praxi je nezbytné dbsledné a v&as vyuzivat viech facilitatnich postupil, abychon
mohli maximdlné ovlivnit prstenec . spicich motoneuronid* obklopujici zniéené loZis
ko inzultu. Pro nacvik volniho ovladani. ale i relaxace je pomérné efektivni vyuiit
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senzomotorické zpétné vazby (biofeedback), pokud nejde o pacienta se senzorickou
poruchou po ictu. Na samém pogitku rehabilitace je vhodnd facilitace zrcadlovym
ovliviiovanim pohybil z kontralaterdlnich stran (imitacni synkinézy), ale to je moino
pouze na hornich kondetindch. Ne vidy byva také respektovin pii nacviku aktivniho
pohybu rozdil mezi fazovymi a izometrickymi kontrakcemi. Zatimco u fazovych pohy-
bll je moZno plné vyuZit transkaldzni facilitace a zahdjeni nacviku je nutné na strané
neochrnutych konéetin, u tonickych poveld je vyrazné sniZeny pienos ze zdravé hemis-
féry do po§kozené, a proto nacvik izometrickych kontrakef musi byt zahijen na para-
tick¢ch konéetinach,

koncetiny, zejména flexorl prsti a ruky, m. pectoralis major a m. latissimus dorsi
a extenénich kontraktur konéetiny dolni. K uvolnéni spasticity flexorli postizené horni
kontetiny je vedle koordina¢nich a globalnich synkinéz &i daliich facilitaénich technik
nutno upfednostait samotnou eliminaci pisobeni gravitace coby hlavniho generdtoru
zvyseni napinacich reflexd, a tedy spasticity. Tato opatfeni navic velmi t&sné souviseji
se samou prevenci ztuhlého ramene a syndromu ,,ruka - rameno* vibec. Jde zejména
o u¢inné polohovéni fixace kondetiny v zdvésu & jeji opieni o podloZku, ale také
o spravnou polohu trupu a zejména kréni patete, aby nehrozilo riziko degenerace plo-
ténky C5. Se zavésnym ramem u laZka & polohovacim zavésnym zafizenim, které je
souédsti Fidle, jakoZ i praktickym zdvésem horni kon€etiny vytvaiejicim systém pev-
ného a pohyblivého bodu, se viak v praxi nesetkdvime, nebof se sériové nevyrabéji.
Ptitom zejména zdvés je velmi nezbytny, nchof abychom minimalizovali primitivni
reflexni motoriku a omezili neZiddouci kontrakce, musime horni konéetinu fixovat.
Z toho vyplyvé zna¢nd potieba zdvésu s uvedenymi viastnostmi pro ergoterapii.

Metodika ramene a metodika ruky jsou obsdhlymi systémy fady facilitaénich tech-
nik, které jsou nezbytné pro reedukaci volni hybnosti homi konéetiny. Zakladnim
pfedpokladem pro ndvrat aktivn{ &innosti je obnoveni hlubokého giti, které byva vel-
mi naruieno. Nejiéinnéj$i moZnosti jeho zlepfeni je permanentni stimulace pomoci
pneumatickych dlah, coZ soucasné piedstavuje i polohavini kloubl ve fyziologickém
postaveni a zmendeni edému. RovnéZ dostupnost téchto diah je zatim problematicka.
Bez ohledu na tuto skute€nost je viak dlahovani nezbytné a musi byt dlouhodobé,
zejména u ruky a prstil, dokonce podle zasady ,,radéji zbyteéné ne? vibec®. Nutno viak
upozornit na opravaéné vyhrady viiéi tzv. aktivnim dlahdm (pomoci gumiéek nebo
pér). nebot v dusledku aktivaiho drazdéni flexorit podporuji vznik kontraktury.

Velice zdvaiznym praktickym problémem také byva samo rozhodnuti o rehabilitaci
pacienta jako jednorukého, zejména v piipadech tzv. negovini pafe, které byvaji
dosti Casté, Na parétické horni kondetiné pak vénujeme maximum pozornosti rameni
a kondetinu jako celek cvidime jako funkéni hdk s pomocnym a fixaénim uplatnénim.
Pti tomto rozhodovani je nutno si uvédomit, e nejdfive a nejlépe sa upravuji fyloge-
neticky staré funkee, tj. v daném pfipadé funkce kofene kondetiny. Naopak fylogene-
ticky mladé funkce maji restituci velmi obtiznou. Na ruce je toto pofadi obtiZnosti:
1. funkce palce,

2. funkce extenzordl prst a ruky.
3. funkce flexord ruky. jsou-li viibec poskozeny.

Rovné? nicvik krokového mechanismu je nutno spojit s celou fadou technik podmi-
fiovédni, ale klitovym opatfenim je zabrinit vzniku spastické kontraktury m. triceps
surae a nedopustit vznik klonunohy a klonu patelly. V praxi se pomérné ¢asto setkdvi-
me s pied¢asnou provokaci antigravitaénich opérnych reakci, tzn. Ze rehabilitanta po-
stavujeme piedcasné misto toho, abychom dali pfednost docasnému vyuZiti voziku pro
hemiparetiky. Na této skute¢nosti ma urcité svitj podil opét nedostupnost invalidnich
vozikd, které rehabilitant miiZe mechanicky ovlddat jednou rukou. I na tomto voziku
musi byt zajisténa moZnost fixovat paretickou konéetinu alespori opérnou deskou
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z plexiskla. Nutno si totiz uvédomit, Ze jednim z hlavnich receptord vlivu gravitace,
kterd je hlavnim generdtorem svalového tonu, je vestibularni aparat. Prave odtud vy-
chdzi vyznamny proud relfexnich déji s trvalym pisobeaim na svalové napéti.

RovnéZ se jesté nevzily zcela béZné nékteré zasady ve spravném polohovini, které
se vyznamné lis{ od praktik béznych v minulosti. Polehovani nohy do dorzalni flexe
pomoci bedni¢ky mezi plantou a pelesti je zcela nevhodné, nebof se takto reflexivné
podporuje plantirni kontraktura. Jako vyznamny regulitor svalového tonu se zde
uplatfiuje proprioceptivni reflex ze svatu zpét k témuz svalu. a to pedobné jako pii po-
uziti tzv. aktivnich dlah pfi dlahovani prstil ruky neni Zadouci. Koncetina proto musi
b¥t volné poloZena na matraci. s addukovanym ky&elnim kloubem, event. mirné flekto-
vanym kolenem, ale zisadné zcela volnou ploskou nohy. Ta se nejen nesmi o nic opi-
rat, ale nesmi na ni plsobit ani tlak pfikrivky, nebot i to staéi jako podnét pro vznik
plantirni kontraktury, Télesny povrch se zde uplatiiuje jako receptor stalych vlivi,
ptedeviim miechanoreceptory jsou vyznamnym zdrojem proudu exteroceptivnich ref-
lexii. Proto prikryvka musi byt prehozena pics pelest a nohy se nemi vibee dotykat,
Aby nedochdzelo k zevni rotaci paretické konéetiny, pfikladame po zevni strané béree
vak s piskem. Rovnéz v poloze na bfiSe musi mit prstcc nohy a ndrt volny prostor
mezi matraci & pelesti, aby se noha nepokladats do plantérni flexe.

Pfi ndcviku chize je rovnéZ nezbytné zabrénit pfcpaddvini $picky chodidla
{foot-drop). Daleko vyhodnéj$i neZ pasivni zplisob peronedlni paskou je vyuZiti funk-
éni clektrické stimulace nahrazujici volni stah elektrickym vybavenim. Podminkou
j€ pes cquinus paraiyticus centrdlniho plivodu a nevytvofend spastickd kontraktura m.
triceps surae, Metoda je ucelnd pouze pii viraznéjdi krokové asymetrii (prodlouzeni
kroku parctickou kongetinou o vice nez 20 % asu).

Komplexni péte o hemiparetické rehabilitanty neni zatiZzend jen nékterymi chybami
v praxi, na které jsme se snaZili upozornit, ale komplexnosti samotné neni velmi ¢asto
utinéno zadost zcela nedostateénou pozornosti vadi porucham komunikaénich schop-
nosti, pfedeviim fedi, pisma a schopnosti éteni. Logopedickd 1é¢ba je samoziejmé
nezbytnd, zatim viak nikoliv bézna. Vidyf nutnost obnovit fatické funkee uz vyzaduje
kontakt rehabilitatniho pracovnika s rehabilitantem. Zejména u percepénich poruch,
kdy pacient nerozumi. je vedeni rchabilitace velmi problematické. Stejné nezbytna,
a opét ne vidy béind, je psychologickd péée provddénad psychologem bez ohledu na
vieobecnou nezbytnost uréité korektni zkusenosti nejen zdravotniki, ale vech obca-
ni vidi lidem po CMP. Vidyt kazdy stres vede u téchto postizenych k nezddoucimu
zvy$enl spasticity. nehledé uz na vyrazné negativni ovliviiovani jejich individualni fru-
straéni tolerance pfetrvivajicim morfologickym a funkénim handicapem. Nem(izeme
byt spokojeni s drovni a moZnosti poskytovini ergoterapie v rdmci rchabilitaéniho
procesu.

Vy¢et existujicich nedestatkd poddvdme na zakladé vlastnich poznatk{i u mnohati-
sicové skupiny pacientd po CMP, kteki v rizné fazi obdobi do 24 mésich od vzniku
inzultu absolvovali komplexni baincorchabilitaci v Rehabilitaénim dstavu v Karviné,
Ié¢ebné Ceskoslovenskych statnich lizni Darkov. Lazefiské lé¢ebny a zejména rehabi-
litalni ustavy tohoto typu mohou vyrazné¢ phispétk naplnéni komplexnosti a plynulé
nivaznosti ndvratné péée o rehabilitanty v rdmei cerebrovaskuldrniho programu. Je
viak potfebné rozéifit jejich poet a provést rajonizaci podobné, jako bylo realizovano
u programu AIM. Prakticky jiz viechny ldzenské lé¢ebny se velmi dcinné zapojily do
intezivni zdravotni vichovy svych pacientii v ramei boje proti chorebam srdee a ¢év.
Toto usili je viak nutno je$té zmnohonésobit, & 10 na viech usecich. Celospole¢ensky
uspéch v boji proti CMP miize pfinést pouze zdsadni obrat v primdrni prevenci. Vidyt
nade i mezindrodni zkuSenosti potvrzuji, Ze Zivot osob postizenych CMP se nepodaiilo
podstatné zménit ani zdanlivé vyznamnym zlepienim léécbné, rehabilitaéni a resociali-
zaéni péée. Zdokonalovin{ komplexni péée o tute skupinu nemocenych je nadi mordlni
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povinnosti. Zasadni zménu v dosud velmi nepiiznivych statistikach tykajicich se kom-
plikaci aterosklerozy mozkovych tepen piinesou jediné ta opatfeni, kterd témto kom-
plikacim zabrini nebo je alespoil odddli. A to je z podstatné miry véci kazdého z nés.

PSYCHIC ASPECTS OF STROKE REHABILITATION
J. ERDOS, A. GAIDATSY

This is the second year of the existence of our Department of Rehabilitation of the
Locomotor System and Internal Diseases of the Budapest Jahn Ferenc Hospital, Our
department is part of the hospital's rehabilitation system, consisting of four depart-
ments for the rehabilitation of patients suffering from internal discases, Our task is
the rehabilitation of those patients with internal discases that may be connected with
dysfunction of the locomotor system. Stroke is a typical example, and it is also the
particular field of our intercsts and activity.

Stroke or cerebrovascular accident is a focal neurologic disorder due to a pathologi-
cal process in the blood vessel. It may be considered an acute cerebraf manifestation of
the circulatory system’s generalized discase. most frequently arteriosclerosis (7, 8). It is
not difficult to find similarity between stroke and ischemic heart disease, the latter
being another manifestation of the saume basic process. There is for example, 4 simtilar
large scale of clinical findings from a transient ischemic attack to complete plegia in
stroke, and from a slight angina pectoris to a transmural myocardial infarction in ische-
mic heart discase.

From the psychic point of view, however, there is an important difference. While or-
ganic brain syndrome occurs only in part of the myocardial infarction patients (particu-
larly in the clderly), cerebral lesions lead to psychiatric symptoms, meaning that orga-
nic brain syndrome is a characteristic finding in the great majority of stroke pa-
tients {1. 3, 5, 7. 8). On the other hand, stroke is psychologically a sudden life
catastrophe, similar to myocardial infarction; borh diseases change the patient’s
possibilities for his further life, and it is a difficult psychological task to help the
patient to copc with the decrcased physical and sometimes mental capacity.

As internists we have ~ome previous experience in rehabilitation of myocardial
infarction (4). During the short period of the existence of our new department we
acquired some experience in the rehabilitation of stroke patients, In our paper we can
only report on our clinical experience, — we want to do it for the exceptionali importan-
ce of this topic. In our further work we plan to prove the validity of our clinical impres-
sions by means of psychological measuring methods.

Methods

Number, sex and age of our patients are shown in Table [. The majority of our
patients come to our department in the 2nd or 3rd week after the onset of their illness.
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Table 1. Number, sex and age of our stroke patients

Sex
Age {years) Male Female Total
- 50 3 5 8
51 - 60 9 4 13
61 - 70 12 17 29
71 - 806 14 36 50
81 - 5 4 9
Total 43 ob 109

while others had stroke half a year, one, two or even several years previously.
Both groups of patients need rehabilitation, but hospital rehabilitation is needed parti-
cularly in the acute and subacute phases.

Psychic aspects

The incidence of organic brain syndrome in our patients and its dependence on the
patients’ age are shown in Table 2. It is evident that the symptoms of OBS, especially
confusion and memory deterioration were found in the majority of our elderly stroke
patients. These symptoms are evidently an obstacle for the rehabilitation programme.
These patients need very careful medication treatment. Our experience has shown
that drug therapy (we used stimulants of the central nervous system and vasodilatators
in the majority of our stroke patients) can help to improve functions even in confused
and sometimes depressed patients. We would like to emphasize, however, that drug
therapy alone is not enough to fulfill a comprehensive rehabilitation programme in
OBS cases; the curative and beneficial atmosphere of the whole department is extre-
mely important. In this stage of the disease the nurse is the central figure of treatment.
She has many occasions for direct contact with the patient. Her humane behaviour and
her conscious avoidance of psychic iatropathogenic effects are of great help in the
process of rehabilitation. It can be seen, however, that not all our stroke patients had
organic brain syndrome. The proportion of these patients is illustrated in Tabie 3, It
can be seen that the majority of younger patients belong to this group. Though drug
therapy is the essential component of our work in these cases too, more attention is to
be devoted to the psychic processes in the course of the disease.

Table 2. Incidence of organic brain syndrome in our 109 stroke patients

Main symptoms of OBS
Number of . Memory | Personality | Emotional | OBS total
Age (years} patients Confusion deterioration| changes |disturbances

~ 30 8 0 0 1 1 1(12,5 %)

51 - 60 13 6 6 8 8 9 (69 %)

6l - 70 29 12 14 3 8 16 (55 %)

7l - 80 50 29 31 12 15 34 (68 %)

Bl — 9 7 7 1 3 7 (78 %)
Total 109 54(49.5%) | 58(53,2%) | 25(23%) | 35(32%) | 67(61,5%)
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Table 3. No symptoms of organic brain syndrome in our 109 stroke

patients
Number of
Age (vears) patients No symptoms of OBS

- 50 8 7 (87,5 %)

51 - 60 13 4 (31 %)

o6l - 70 29 13 (45 %)

71 - 80 50 16 (32 %)

81 - 9 ' 2 (22 %)
Total 109 42 (38,5 %)

From the psychic point of view four phases of the pathological process can be diffe-

rentiated (6):

1. The acute condition of stroke is a period of sudden psychological crisis;

2. in the second stage the patient has to face his or her physical impairment; disturban-
ces of body image, emotional and mood disturbances, crises of identity are the most
important psychological problems of this stage;

3. in the period of rehabilitation the patients must try to accept his or her new physical
and social state, and also begin to solve the conflicts arising with it®. In this period
a solution is possible only on a cognitive level;

4. the following years are the period of long-term social rehabilitation. This is the time
when the patient must make an ¢ffort to solve the above mentioned conflicts on a
deeper emotional level.

It is mainly in the second and third phase that we come into contact with our
patients. The most important factor of our work is an embracing and helpful atmos-
phere of the department and the maximal collaboration of the whole staff: physicians,
nurses, specialists of medical gymnastics, social workers etc. In the work of medical
gymnastics, behaviour techniques are of exceptional importance. With the help of the-
se techniques fiasco and failure can be avoided. One of the most difficult psychological
tasks is to deal with stroke patients after a relapse or a second ischemic attack - in
these cases emotional support is the most important component of psychotherapy.

As for the fourth phase, we have to consider the fact that the majority of our stroke
patients are over 60, and almost all of them are pensioners. Family is the main field of
their social life, everyday housework is their normal activity. Not having fellow wor-
kers any more, they need the verbal and practical help of their family members. All
this forces us to deal not only with the patient himself, but also to get intoe contact with
the members of his family. We have to help either of them to learn to cope with the
new situation. In this field the social worker plays the main role, but without close
cooperation of the medical staff this cannot be managed.
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DETECTION OF EXTRACRANIAL CAROTID DISEASE BY
DUPLEX ULTRASOUND

U. KRUNES, C. NORDEN, H. HEINE, F. UHLICH,
J. WAIGAND

Duplex sonography is a noninvasive method for assessing extracranial carotid disea-
se. Duplex ultrasound combines high resolution reai-time B-mode imaging with pulsed
Doppler ultrasound. Therefore, a Duplex system does provide both anatomical infor-
mation and hemodynamic data.

The aim of the present study was to evaluate the ability of Duplex ultrasound to
detect extracranial carotid stenosis and occlusion. Sensitivity and specificity of Duplex
sonography were calculated in comparison with angiography.

Material and Methods

223 patients were examined by carotid Duplex sonography at our institute. 114 pa-
tients had cerebral symptoms, 16 had asymptomatic cervical bruits. 53 patients had
both cerebral symptoms and cervical bruits, 40 patients were normal. (Table 1).

31 patients underwent angiography. Most of them had conventional carotid angio-
graphy and 11 digital substraction angiography. Duplex sonography was performed
with a Duplex scanner DIASONICS. It was equipped with a combined 10 MHz trans-
ducer used for realtime B-mode imaging and a 4,5 MHz single gated pulsed Doppler
with Fast Fourter spectrat analysis.

Table 1. Patients for Duplex sonography

with cerebral symptoms n = 114
with cervical bruits n =16
with symptoms and bruits n = 33
normal n =40
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First the anatomic study of Duplex sonography was performed. The Doppler por-
tion of the examination was performed next. B-mode and Doppier data occur simulta-
neously. The B-mode imaging was utilized to place the Doppler sampie volume
directly into the centre stream of the vessel. A spectrum analyser is used for the analy-
sis of frequency components of Doppler signal by FFT. From the spectral components
hemodynamic data are calculated, such as peak velocity, average velocity and velocity
range. We investigated the extracranial carotid artery of both sides (common carotid
artery, external and internal carotid artery) in every patient, i. e. six vessel segments.
In 223 patients 446 extracranial carotid arteries were studied by Duplex ultrasound. The
results were compared with 62 arteriograms of 31 patients.

Resuits

Duplex sonography showed in 41 cases intcrnal carotid stenosis. The degree of
stenosis was calculated by Duplex ultrasound. Nine patients had low grade internal
carotid stenosis, 15 patients had medium graded stenosis and 17 patients had high
graded stenosis. External carotid stenosis was detected in 21 cases. Stenosis of the
common carotid artery was found in only 4 patients. Occlusion of the internal carotid
artery was identified by Duplex scan in 22 patients. Duplex uitrasound showed occlu-
sion of the external carotid artery in 3 patients and 7 occlusions of the common carotid
artery (Table 2).

In some patients carotid plaques were detected by the high resolution ultrasound
image. Doppler parameters are used for the quantification of stenosis. The flow turbu-
lences result in spectral broadening. This is a symptom for stenosis with a diameter
reduction of 20 to 50 %. Calcification produces accustical shadowing, preventing visu-
alization of the lumen. The Doppler data are therefore used to assist the assessment of
the degree of stenosis,

Table 3 demonstrates the comparison of diagnosis obtained by Duplex senography
and by angiography. With the exception of two cases all stenoses and occlusions of the

Table 2. Results of Duplex sonography in 223 patients

Vessel segment Stenosis Occlusion Normal
A, car. interna, n = 446 41 22 383
A. car. cxterna., n = 446 21 3 422
A. car. comm,, n = 446 4 7 435

Table 3. Comparison Duplex sonography — angiography in 31 patients {186 vessel segments)

) false false
Vessel segment no difference negative positive
ICA occlusion 15 - -
ICA stenosis 13 1 2
ECA occlusion 3 - -
ECA stenosis 4 1 -
CCA occlusion 5 - -
CCA stenosis 1 - -
Normal 141 = -
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extracranial carotid artery were detected by Duplex ultrasound. In one patient Duplex
failed to detect an internal carotid artery stenosis, because the stenosis was located
3 ¢m above the bifurcation. In two internal carotid arteries classified as normal by
angiography, Duplex detected stenosis. The sensitivity of Duplex sonography in the
detection of extracranial carotid artery stenosis and occlusion was 95 %, specificity was
98 %.

Conclusion

Duplex carotid ultrasound is an accurate noninvasive method for examination of the
extracranial carotid system. It makes the evaluation of carotid disease possible, inclu-
ding all grades of stenosis. The high accuracy of Duplex sonography makes it suitable
for follow-up studies.

INFLUENCE OF PHYSICAL STRESS IN MAN ON THE CEN-
TRAL NERVOUS CONTROL OF RESPIRATION

J. SIEGELOVA, S. FEITOVA

Newson Davis and Stagg (1975} studying the interrelationships between tidal volu-
me and time components of breath in healthy resting man described the significant
correlation between tidal volume and inspiration time. The correlations between inspi-
ratory and expiratory time and between tidal volume and expiratory time were lower.
These results are explained by mechanisms which control the ventilation in every
single breath. In our previous paper we described slow oscillations of inspiratory time,
expiratory time and tidal volume (Siegelova et al 1985). We used the computation of
crosscorrelation functions and our results showed also the significant correlation
between tidal volume and inspiratory time in man at rest {Siegelova 1986). The aim of
the present paper was to study the rhythmic oscillations of breathing pattern during
exercise and the interrelationships between breathing pattern parameters.

Methods

We examined ten healthy subjects at rest and during graded exercise. Work load
ranged from 50 to 75 W and from 100 to 200 W. We analysed 4 minutes record (Sireg-
nost — Siemens) at rest and during both levels of exercise in steady state, breath by
breath, ECG was recorded at rest and during exercise and heart rate was assessed from
this record. Blood pressure was measured at rest and immediately after the end of each
physical performance. We computed autocorrelation functions of inspiratory time,
expiratory time, inspiratory tidal volume and expiratory tidal volume. The autocorre-
lation function assists to reveal the periodicity hidden in the irregular signal. The auto-
correlation function of a regular periodical signal is a cosine curve, but of lower ampli-
tude (Bene$ 1961). We also computed power spectra density of the various breathing
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pattern parameters. Power spectra density gives a more exact description of periodici-
ties in an analysed signal and it expresses the proportion of signal power in individual
frequencies. We computed it from autocorrelation functions medified by a Hanning
spectral window (Blackmann et al 1959}, We also computed crosscorrelation functions
between inspiratory and expiratory time, between tidal volume and inpiratory time,
between tidal volume and expiratory time. From the curve of the crosscorrelation fun-
ction we can determine whether the crosscorrelation between two breathing pattern
parameters is the result of a single breath respiratory control, — in that case the cross-
correlation function has a spike at zero lag, the other crosscorelation coeficients are
very small, — or, if it is the result of synchroneous breathing pattern oscillations, the
crogscorrelation function is lower and flatter at zero lag.

Results

The ten subjects aged 38,4 + 14,8 years had a body height of 173,3 £ 5,2 ¢cm and
body weight of 73,6 £+ 8,7 kg. Heart rate, at rest 100 + 19,6 beats per minute, increa-
sed in the steady state exercise of 0,71 * 0,11 W per kg body weight to 100,7 £+ 22,1
beats per minute and in the steady state exercise of 1,56 & 0,40 W per kg body weight
to 140,2 £ 243 beats per minute. Mean systolic blood pressure at rest was 1224 +
39,6 mmHg and increased at the first level of graded exercise to 155,4 + 17 mmHg at
the second level to 178,5 + 26,7 mmHg. Mean diastolic blood pressure was only slight-
ly changed (at rest 79 * 10,2 mmHg, first level of exercise 88,5 + 11,7 mmHg,
second level of exercise 84,5 *+ 19,5 mmHg).

Mean breathing pattern parameters at rest and during exercise are shown in Table
1. It can be seen that minute ventilation (Ve in 1) during exercise increased, tidal volu-
me {V; in ml} increased, inspriratory time (T, in s) decreased, as well as expiratory
time (T in s), breathing frequency (F in cycles per minute) increased, index T,/T,
increased, as well as V/T; (in ml per s). These data showed typical changes in breath-
ing pattern during exercise.

The autocorrelation analysis of the inspiratory time, expiratory time, inspiratory
tidal volume, expiratory tidal volume showed rhythmical changes in the various para-
meters of breathing pattern at rest and also during both levels of exercise. Rhythmic
changes lasted several respiratory cycles and they differed in every studied parameter.
They were not stable in the same parameter at rest and during both levels of steady
state exercise. Typical example of autocorrelation functions of inspiratory time, expi-
ratory time, inspiratory tidal volume, expiratory tidal volume in the subject ZJ at rest
and during exercise with a load of 50 W and of 100 W is shown in Fig. 1. We found rhyth-

Table 1.: Breathing pattern parameters of 10 healthy subjects at rest and during graded exercise.
Details in text.

Ve \£ T, Te F T/T, VT,
w I mi 8 s cpm ml/s
15.5 843 1.4 1.9 19 0.42 627
0 +22 |x14a3 |03 |+04 |x46 |+005 | 128
33.6 1395 1.1 1.3 25 0.44 1295
50-75 | &9 +337 [+02 |+46 |[xo005 [*275

50.6 1715 0.9 1.1 30.7 0.46 1835
W0-200 | 4 153 |+ 514 . + 97 + 003 |+ 561
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Fig. 1. Autocorrelation furctions of inspiratory time (T,), cxpiratory
time (T, ). inspiratory tidal volume (V,) and expiratory tidal volume
(Vi) in the subject ZJ at rest, and during graded exercise {work load

S W and 100 W). The abscissa shows the lag in seconds. the ordinate
the value of autocorrelation coefficient.

mical changes of breathing pattern parameters at rest and during exercise in all studied
subjects.
The frequency spectra of inspiratory time, cxpiratory time, inspiratory tidal volume,
expiratory tidal volume, obtained by computation from autocorrelation functions,
likewise showed the presence of different frequencies in power spectral density at rest
and during exercise. An exampie of a frequency analysis of breathing pattern parame-
ters in the subject ZJ is given in Fig. 2. The spectrograms of breathing pattern parame-
ters of all the subjects showed differences between individual breathing pattern
paramcters at rest and during exercise. The spectrograms of different subjects differed
distinctly from one another. We therefore constructed mean power spectra density
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Fig. 2. Power spectra density of breathing pattern parameters in the subject ZJ. at rest and during
exercisc {work load 50 W and 10} W. Abscissa: frequency in Hz, ordinate: relative power. The

figure shows different distribution of frequency power in the inspiratory time, expiratory time,
inspiratory tidal volume and expiratory tidal volume at rest and during exercise,

curves for individual breathing pattern parameters at rest and on both levels of graded
exercise. A comparison did not show any marked differences at rest and during exerci-
ses. A power which fell in values of 0 to 0,05 Hz and then remained approximately
constant was characteristic of all the spectra.

We computed the crosscorrelation functions between inspiratory and expiratory
time, between tidal volume and inspiratory time, between tidal volume and expiratory
time to study the interrelationship between tidal volume and the time components of
breaths during exercise. A typical example of our results is shown in Fig, 3. At rest,
there was a spike at zero lag on the curve of crosscorrelation function between tidal
volume and inspiratory time, while the curves of crosscorrelation function between
inspiratory time and expiratory time, as well as between tidal volume and expiratory

time had no spikes at zero lag, both curves were positive but flat. During graded exer-
cisc we found spikes at zero lag in every studied crosscorrelation function.

The curves of croosscorrelation functions of breathing pattern parameters were
different at rest and during graded exercise in different subjects. Therefore we calcula-
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Fig. 3. Crosscorrelation functions between inspiratory time and expiratory time (T,/T;;), between
tidal volume and inspiratory time (V/T,), between tidal volume and expiratory time (V/T¢) in
the subject ZJ at rest and during exercise. Abscissa: lag in seconds, ordinate: value of crosscorre-
lation coefficient,

ted the mean crosscorrelation functions between inspiratory time and expiratory time,
between tidal volume and inspiratory time, between tidal volume and expiratory time.
We found at rest significant correlation only between tidal volume and inspiratory
time, but during exercise all studied crosscorrelation functions were significant.

Discussion

Autocorrelation analysis and power spectral density allowed the oscillations of
breathing patterns parameters to be studied throughout their entire duration. Before
methods of statistical analysis came into use, research workers had to rely on naked-
eye observations of tidal volume and respiratory rate recording and this enabled them
to find only the most striking frequency in the given specimen and that was attributed
to a feedback mechanism (Priban 1963). Sice then the slow oscillations of breathing
pattern were studied in different laboratories with different techniques (Hathorn 1978,
Patil et al 1986, Modareshaded et al 1987). These oscillations of breathing pattern could
not be explained simply by a feed-back mechanism, they were different in different
breathing pattern parameters in the same individual, they were not stable in repeated
mcasurements at rest, they were not stable during exercise and they were not stable
in new born children in REM and non REM sleep. Contrary to the unchanged charac-
ter of oscillations of breathing pattern parameters at rest and during exercise, the
interrelationships between tidal volume and time components of breaths at both levels
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of exercise were changed and our results demonstrate that a single breath regulatory
mechanism plays an important role in all studied interrelationships.
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Vplyv fyzického stresu
na cCloveka

Influence of physical stress
on man



ZATEZE VE ZDRAVI A PRI KARDIGVASKULARNIM ONEMOC-
NENi. NADHLED

Z.FEJFAR

Pohyb je jednim ze zdkladnich projevii Zivota. Obecné se soudi, Ze pravidelné cvice-
ni téta a ducha zlepsuje zdravi, atkoliv epidemiologické ani klinické doklady o del§im
a zdravéjsim Zivote aktivaich osob nejsou zceia pfesvédéivé. Nase stoleti je charakteri-
zovano kromé jiného ustaviéné se zmenujicimi ndroky na téZkou télesnou praci
a zvlasté v poslednim Ctvrtstoleti ubyvajicim pohybem obyvatel mést i venkova. Zadi-
nd to uz v détstvi a kromé televize v tomto véku k tomu ptispivé i §kola s planovanymi
jen dvéma hodinami télesné vychovy tydné a 3patné podminky pro sportovani s vyjim-
kou nadanych jedincil, ktefi se maji vrhnout do viru vrcholového sportu. Vysledkem -
je klesajici fyzickd vykonnost, jejiZ projevy na organismus jsou dobfe znamé. Neni
proto divu, Ze v poslednich letech i u nds pfichdzeji do médy masové pochody, béhy
na lyZich a jina sportovni déni, kterd maji zlepsit fyzickou vykonnost.

Pfirozena touha ¢lovéka po pohybu a radost z néj nabyva trochu jinou pfichu tam.
kde ¢lovek zatne béhat pro zdravi. Je to jisté v pofadku, pokud m4 z toho i radost.
Horsi v8ak je, kdyZ béhd s nechuti, nudi se pti tom, a kompenzuje to ,,walkmanem*,
Do jiné polohy z hlediska zasady ..predeviim neskodit" se dostdvd &lovék se skrytou
nebo zjevnou obéhovou poruchou, kdy? ji chee vykompenzovat nadmérnou zaté%i.
Pokud jc zatéZ rekonvalescenta nebo osoby s chronickym postizenim kardiovaskular-
niho Gstroji tizend zdravotnikem a udrzuje sa v mezich nepfesahujicich dvé tietiny
jeho soucasné maximalni vykonnosti, pak namnoze nevznikaji nezadouci komplikace.
Problémem je viak leckdy urtit v dané situaci pfi dané terapii to optimdlni rozmezi.

ledte obtizngjsi je stanovit védecky podioZenou zatéz clovéka, ktery nema potiZe,
citi se zdrdv, pfi zatézovém testu ma normalni nalez, ale jeho? koronarni tepny jsou
ponifeny aterosklerézou. Je to zndmy obraz ledovee, kde viditelng &ast znazoriuje
procento osob s manifestni ischemickou chorobou v klidu a s pravdépodobnou ICHS
podic zatéze a pfitomnych rizikovych ukazateld. Osm devitin viak je ponofeno pod
hladinu a neni jednotny nazor, zda tyto osoby mame testovat viibec, a kdyZ ana, jak.

Dnes jiz neni nutné zduvodiovat vihody rytmické pohybové zdtéze pro kazdého
z nds. Nejde o prodlouZent Zivota, spise o to, aby se pravidelnym tréninkem zachovala
funk<ni rezerva srdee a tedvin co nejdéle; a v neposledni fadé je tu vyznamné psychic-
ké uvolnéni (Hynek, 1928) a pocit euforie zvyscnou tvorbou a vyplavenim opioidnich
peptidit (beta endorfin) — (Schreiber a spol., 1985). Piiméfens rekreadni aktivita je
vhodna i pro ¢lovéka s kardiovaskuldrnim oncmocnénim.

Komu pohyb tkodi

Druhou stranou mince je, kdy miZe nadmérnd t€lesnd aktivita §kodit. Na tuto ¢dst
bych se chtél soustfedit a pouZil jsem k tomu udaje z ndhlé srdeéni smrti pfi sportu
(Feifar. 1987). Literdrni udaje sc shoduji v tom, Ze nahld obéhova katastrofa je velmi
vzacnd u zdravych osob. Picsvédiili jsme se o tom s Bergmannem (1977, 1980) v anke-
t€ naSich i zahraniénich odbornikil o infarktu myokardu jake pracovnim trazu. Komo-
rové tachykardie a fibrilace se vyskytla pouze pii abnormalné vysokych zitézich a pfi
ohrozeni zivota (kombinace fyzické i psvchické zatéZe s panikou).

Tak napi. prot. M. Oliver popsal historii 33letého muZe, kiery byl pfitomen prvni- -
inu porodu své Zzeny. Byl nesmirné vzruen a kdyZ sc dité narodilo, zkolaboval. Porod-
ni scstra ho resuscitovala zevni stdeéni masazi. Zjistila se komorova fibrilace, kterou
se podafilo dspédné zrudit clcktrickym vybojem. Za 40 minut potom byly na EKG jen
drobné znamky ischémie a infarkt se pozdéji nikdy neobjevil.
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Mlady 29lety policista, do té¢ doby ve vytetném zdravotnim stavu, b&Zel déle nez
jeden kilometr za uprchlym vrahem, kter§ byl télesné velmi zdatny a silny. KdyZ ho
chytil, drZel ho na zemi 10 minut dokud nepfidla pomoc. Kratce nato dostal silnou re-
trosterndlni bolest a byl pfijat do nemoenice s akutnim infarktem myokardu; korona-

rogram ukdzal jen mens$i zmény v pravé véntité tepné {D. Julian).

" Prof. Grosgogeat lé¢il pilota dopravniho letadla, ktery jen o vlasek zabranil ve vzdu-
chu kolizi s jinym letadlem. Hned nato se nervové zhroutil a za hodinu dostal akutni
infarkt myokardu.

Z ankety také vyplynulo, Ze souvislost s akutnim infarktem, a tedy 1 s nghlou smrti
pti vzniku akutni ischémie muaZe byt jeste po vice neZ 24 hodindch.

Cobb a Weaver (1986) pfi rozboru nahlych dmrti obyvatel Seattlu zjistili, Ze 36 osob
ze 316 s nahlou srdeéni zdstavou ji dostalo pfi cviéeni nebo kritce po ném. Pfi zdtéZo-
. vych testech odhaduji jednu obdobnou ptihodu na 88 000 hodin cvideni. Pfi velkém
vykonu (,vigorous exercise") se toto riziko zv&tSuje asi Sestkrat. Siscovik a spol.
{1984) nasli mnohem v&tii riziko nghlé srdeéni smrti pfi velké zaté#i u netrénovanych
osob. Uddvan4 ¢&isla jsou oviem pouze hruby odhad. ’

Mladi lidé s kardiovaskularnim onemocnénim jsou ohroZeni pfi zat€Zi nahlou fibri-
laci, pokud maji nékteré vrozené poruchy srdce, zvl4dté hypertrofickou kardiomyopa-
tii. Ta byla zjiténa u poloviny zemfelych v sestavé Marona a spol. {1986).

Ve véku nad 35 let byla hlavni pfitinou ndhlé smrti ischemickd choroba srdefni. Vy-
skytla se u ¢tyf pétin osob; zbytek tvofily peruchy chlopiiového Gstroji, hypertroficka
kardiomyopatie a fibrilace komor pfi prodlouZeném intervalu Q-T.

_ Fibrilace komor pfi t&lesné &i psychické zatézi je pomérne Easta u osob v chronické
fazi Chagasovy choroby. Zde to nejspife souvisi s pfevahou sympatické aktivace pti
pogkozeni gangliovych ,.vagovych” bunék v srdci (Kéberle, 1968).

Neni bez zajimavosti, Ze pti zdpase rugby nahlé amrti souded bylo desetkrat Casté;si
nez hratt (Opie, 1975). Byi to jen rozdil véku nebo kombinace télesné a dulevni zate-
3e?

Jen vzacné se vyskytne katastrofdlni porucha srdeéniho rytmu u osob s prolapsem
dvoucipé chlopné (snad s vyznamnou regurgitaci pfi vyrazném Barlowové syndromu),
pti syndromu Wolf-Parkinson-White, a u osob s komorovymi extrasystolami, pokud ne-
maji akutni ischémii myokardu nebo v§znamné podkozeny myokard (Surawicz, 1986)
nebo historii sifiové fibrilace s rychlou odpovédi komer (Jeresaty, 1986).

Z tohoto hlediska je zajimavy a pouény J. M., kterého sleduji od 1. 1975. Narodil se
r. 1947 a od puberty md stile &etné komorové extrasystoly, velmi 2asto vdzané bigemi-
nicky. Proto je dlouho invalidni a md nendroéné zaméstndni. Jeho konitkem je viak
horolezectvi a zlezl nékolik kavkazskych vrcholll. Ve vyskach se mu vidy dafilo dobfe.
Dvakrat roéné ho vySetfime ergometricky. Extrasystoly vymiz{ pfi tepové frekvenci
kolem 130/min a J. M. je schopen vykonu aspof 250 W/min. Pii zpomalen{ tepu k nor-
malni bradykardii po zdtéi se extrasystoly znovu objevi. Pfi monitorovini tepu
v pribéhu 24 hodin (1984) mél z celkového pottu 109 531 staht 33 177 komorovych ex-
trasystol, z toho 29 683 vdzanych bigemicky. Objevuji se ptevazné ve dne, v noci pak
pievazuji zdaleka extrasystoly jednoduché. Supraventrikuldrni aktivita byla zjist€na
3953 krat a jen 392 stahit bylo parovych. Nemohu pochopitelné vyloutit, zda se
u J. M. nevyvine v pritbéhu let napi. ischemicka choroba srde¢ni. Pfi akutni ischémii
by pak mohla ektopicka &innost vyuistit v maligni poruchu rytmu. Zatim viak J. M. Zije
zcela normdlné.

Riziko fibrilace komor

Rozpoznat jednotiivce (ne populaci) s rizikem ndhlé smrti neni snadné. Na sympo-
ziu o sportovnim srdei v r. 1986 se o to pokusili Epstein s Maronem, Apnamnézou,
poslechem srdce, zdznamem EKG (12 svodi) vleZe v klidu, rentgenem srdee a plic,
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echokardiograficky a zat€Zovym testem lze snadnoe odkryt aortalni stendzu a hypertro-
fickou kardiomyopatii se stcnézou nebo bez ni. Dale pak cystickou medionekrozu
aorty, zvlasté jsou-li ptitomny jiné zndmky Marfanova syndromu, Korondrni poruchy
vrozené & ziskané asi ze 20 % . Zklameme se tedy v plnych 80 %.

Autofi propeditali, co takové vysetfeni stoji a dodli 2z zavéru, Z¢ je to milo vyznam-
né, drahé a navic ani nizké riziko nemize vyleudit nahlou smrt.

Pro ptiklad v§znamu depistdZe a hodnoceni rizika vychézeji z incidence ndhié koro-
narni smrti 0,05 % za rok. Z 10 000 mui stiedniho véku mélo pozitivni nélez sto
a zemfel jeden. Negativai vy$ctieni bylo u 9900 osob a ¢tyii z nich zemiely. Autofi
proto soudi, ze rutinni depistaz mad maly vyznam a méla by se provadét jen co nejjed-
nodugeji. Vyletieni celkové s EKG a echem deporuduji jen tam, kde o né sportovec
sam poZadd.

Jak je t&2ké rozpoznat rizikovou osobu, ukazuji data z komunitni studie rehabilita¢-
niho programu CAPRI (Hossack a Hartwig, 1982), providéného pod lékaiskym dohle-
dem. V cobdobi tfindcti let bylo sledovano 2484 nemocnych. Srdeéni zastava vznikla
u 25, tj. jedna na 15 000 hodin cvideni. Tiiadvacetkrat byla pfi¢inou komorova fibrila-
ce, dvakrat tachykardie. Vdichni nemocni byli zachranéni elektrickou defibrikaci a ani
jednou nevznikl infarkt myckardu. Pii pravidelném vySetfovdni 18 mélo pfed pffho-
dou depresi fiseku ST a 5 pokles tlaku pii zdtd2ovém tesu. Jisté vznikd otdzka, zda tito

- nemoeni necviéili vic, nez jim bylo doporuéeno (podle hesla ,.&im vic, tim lépe*). Nic-
méné i jiné zkudenosti ukazuji, Zc vyvoj ziZeni véncité tepny miize byt rychly a nor-
malni test pfed nékolika tydny nemusi proto znamenat, Ze byl falesny.

Fyzicka a psychickd zatéz

Pfi akutni zatéZi stoupd minutovy vydej srdeéni, korondrni pritok a krevni tlak.
Uzavira se naopak krevni feisté ve splanchnické oblasti a v fedvindch. Dlouhotrvajici
rendlni konstrikce miZe zpisobit ischémii ledvinné tkdné. Kromé toho isou vyrazné
zmény metabolické a ve sraZlivosti krve.

Vzestup tepenného tlaku pii psychické zatézi, pti emocich nebo pfi anticipaci téles-
néhe ¢ mentilniho vikonu, provazeny zvyfenim minutovéhe vydeje srdce, a to
hlavné ze zvyiené tepové frekvence, je podminén aktivaci sympatoadrenalni soustavy.
Prokéaie se proto vzestupem koncentrace katecholaminu v krvi, PHi strachu je to spise
adrenalin, pfi fizkosti a agresi noradrenalin. PKi anticipovaném seskoku paddkem byla
nalezena zvy$end sekrece adrenalinu, pfi pfednisce zvyiena koncentrace noradrenal:-
nu {Taggart a spol., 1978), Psychicka zatéZ se li{ v hemodynamické reakci od svalové
¢innosti tim, Ze pritok krve kosternimi svaly je podstatng méné zvyien {cholinergni
dilatace, Linhart a spol., 1956}. Pfi pievazujici psychické zatei je také vy koncen-
trace Zivin v krvi. Zvyicend koncentrace mastnych kyselin, triglycerida a glukdzy v séru
trvd déle neZ uvedend hemodynamicka reakce {Taggart a Carruthers, 1971). Také zvy-
seni tvorby reninu, angiotenzinu IE a aldosteronu pfimym vlivem sympatické aktivity
trvd déle nez nervovy podnét. Znamend to také i del§i dobu, kdy se retinuje sodik
v organismu a stoupa objem extraceluldrai tekutiny.

Télesnd zdtéz a prevence

§ predstavou o pFiznivém pilisobeni cvideni vystoupil v roce 1953 Morris, alc jiZ
predtim o tom uvaZovali vyznamni klinici {napf. Hynek, 1928). Morris pak prokizal
na statisticko-epidemiologické studii statnich dFednik, Ze skutecné ti. kteii byli téles-
né aktivni, méli méné kardiovaskularnich onemocnéni nez ti, ktefi cirkulaci nezatézo-
vali. Ve stejném smyslu vyznéla i jeho publikace, kterd shrnuje vysledky po dvaceti
letech a ukazuje, Ze prognosticky na tom byli nejiépe muZi pohybové aktivni — i kdy#
tieba obézni. Podstatné hif to vypadalo s hubenymi, ale fyzicky linymi osobami.
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Mnoho let vime, Ze tréninkem se ovlivaf télesna vaha, dotasné klesa tlak i glykémie.
Rytmicky pohyb také plhsobi psychické uvolnéni.

Prikaz o dobrém vlivu na krevni tlak a dalsi hemodynamické ukazatele pfinesla stu-
die Nelsonové a spol. v Australii (1986). Na tfinacti dobrovolnich neprovozujicich
sport se zvysenym tlakem randomizované vidy po jeden mésic je 1. ponechali jejich
béznému sedavému zpilsobu Zivota, 2. zatéZovali na ergometru tfikrdt tydné vykonem
60 — 7 % jejich maximalni pracovni kapacity (W max) po dobu 3/4 hodiny, 3. zatéZo-
vali timto vykonem sedmkrat t¢dné. Za 48 hodin po tFimé&si¢nim studiu bylo provede-
no zavéretné vyseticni. Krevni tlak systolicky t diastolicky se nejvice sniZil pfi trénin-
ku sedmkrat tydné, v priméru o 16/11 mmHg. Bylo to pfevdiné poklesem celkové
periferni rezistence. SniZila se také hladina noradrenalinu a adrenalinu u chodicich
osob a noradrenalinu i vleze. Hladina krevniho cholesterolu se nczménila, pravé tak
jako koncentrace elektrolyti (Na, K, Ca) a kreatininu.

Pokud se tyce tepové frekvence, Paul a spol. (1963) ukazali, Ze u osob s vySsi frek-
venci tepu byl v prib&hu let védi viskyt ischemické chorby srdeéni. Tréninkovy efekt
zpomalujici frekvenci tepu je tedy vyhodny.

Pro osoby s kompenzovanou srdeni chorobou je vhodny rozumné provadény
rckreaéni trénink po lékafském vySetieni a pokud moZno za lékafského dozoru. Neni
viak pro n& vhodna velka sportovni zaté? jako napt. dlouhodoby béh a maraton. Jiz
neplati Basslerovo tvrzeni, #e¢ ,b&hat maraton vytviii imunitu proti aterosklerdze*
(Bassler, 1977). Podle rozboru Cobba a Weavera (1986) je téméf jisty vztah mezi inten-
zitou cvi¢eni a rizikem ndhlé smrti z fibrilace komor.

Vzhledem k tomu, Ze nahlé srdeéni dmrti miZe nastat i pii klinicky latentnim koro-
ndrnim onemocnéni, méla by byt na viech sportovistich moZnost i¢inné kardiopulmo-
nalni resuscitace véetné elektrické defibrilace. Dobré zkusenosti byly opakované pro-
kdzany na letnich tdborech pro kardiaky i pti doléovdni rckonvalescent po infarktu
myokardu v nasich ldznich, kdy doporudend aktivita byla mirna (panelova disKuse,
1982).

Prevence a stres

Z klinické zkugenosti lze odvodit, Ze odstrafiovani Castych a nadmérnych streso-
vych reakci ma preventivni vyznam pro budouci ICHS. ObtiZnéjéi je doloit, zda ma-
Iymi davkami stresu je moZné piispét k lepS§imu zdravotnimu stavu.

Pomineme-li ohroZeni plodv z nedostatku kysliku, je prvnim zivaznym stresem
pro lidské mladé vistup z délohy s prvnim vdechem a vykfikem. V pribéhu kojenec-
kého obdobi az do dospélosti se jinak chova mlade izolované nez Zivotich zvykajici si
na kaZzdodenni ndrazy prostiedi. Ukazuji to dobie napi. pokusy Henryho a Stephen-
sové, MySky, které byly izolovany a do dospélosti, mély mnohem vétsi potiZe s adap-
taci na nové prostfedi. Projevila se napi. vét3i agresivitou a vy35im krevnim tiakem.
Mohla by se uvést vclka fada jinych piipadii pozorovani riznych saveh a koneéné i €lo-
véka, i kdyZ zatim mame vic empirickych pozorovani nez védeckych dilkkazd. V kaz-
dém Zivotnim obdobi je tfeba nalézt rovnovihu mezi agresivnim prostfedim a vlastni
osobnosti.

Hippokrates naznadil, Zc za vznik nemoci je Casti zodpovédna nahla zména prostie-
di. Dubos (1966} ncnaléza evidenci, Ze by modemi élovék byl méné odolny na ndrazy
prostiedi nez jcho pfedchadee z doby kamenné.

Uvazujeme-li, ¢ k hypertenzi a ischemické chorobé srdeéni pfispiva kromé jiného
i neschopnost adaptovat se na neustale se ménici prostiedi, pak naopak pravidelny
trénink od mali¢ka je zdliivodnén jako element pro zlepseni zdravotniho stavu, Je tu
oviem tfeba udrzovat rovnovihu mezi tréninkem — z4té%i a odpofinkem — relaxaci.
Cim ma organismus mensi funkéni rezervu, tim je tieba méng tréninku, ale vice odpo-
ginku.
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Klasickym prikladem vysoce aktivniho Zivota s pravideinym tréninkem je P. D.
White, ¢estny doktor Karlovy university, ktery se v plné svéZesti a aktivité doZil vyso-
kého véku.

Zavér

Nahl4 srdeéni sinrt pii télesné 24t ohroZuje osoby s hypertrofickou kardiomyopa-
tii, aortdlni stendzou, Marfanovym syndromem a osoby s poruchou véncitého obéhu,
S v{jimkou onemocnéni vénéitych tepen lze ostatni, poruchy odhalit béznym vySetie-
nim a pfed povolenim tréninku.

Rizikem nahté smrti neni prosty prolaps mitrdlni chiopné, pokud neni soucasné
narudena funkce myokardu a nejsou piitomny jiné poruchy, zvldsté blokady pfevodu
elektrického vzruchu nebo vyznamnd mitralni regurgitace s hypertiofickou levou
kemorou.

Rizikem je také nadmérny vykon pfi akutnim zanéiu srdecniho svalu a u dospivaji-
cich osob.

U nemocnych s ischemickou chorebou srdeéni je tfeba individudlng zvaZovat, zda
vEt3i télesnd zatéz u nich vyvé#i riziko nahlé koronérni piihody, popiipadé smrti. Mirna
télesnd aktivita miZe mit znaény psychologicky efekt, a tim pfispéje k lepSimu Zivotu,
Pro hypertonika s vyraznou hypertrofii levé komory rovnéz plati individualni posouze-
ni po zhodnoceni vyznamu daldich rizikovych ukazatell.

A pro nas viechny od mali¢ka aZ do pozdnihe véku — pravidelny, rytmicky pohyb.
Zatéz nema byt vyéerpdvajici, ale ma byt imérnd véku a trénovanosti. Nejvhodnéjii
a nejlevnéjsi je chiize - pro kazdého a v kazdém véku.
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VPLYV ENORMNE] FYZICKE] ZATAZE NA NIEKTORE BIO-
CHEMICKE PARAMETRE

F. MOSCOVIC, . HAJZER, P. MOSCOVIC,
J. SKORODENSKY, B. BOHUS

Svalova aktivita je vysledkom transformacie chemicke) energie na energiu mecha-
nickd domyselne regulovanymi metabolickymi cestami. Enormna fyzickd namaha
vyvoldva v organizme zmeny postrehnutelné aj beznymi analytick¥mi metddami.

Vo svetovej literatire (1. 2) je pomerné mdlo sprav o vplyve enormnej fyzickej
zafaze na biochemické parametre. Sledovali sme preto u 12 dobre trénovanych dialko-
vych bezcov. ktori splnili limit, 32 biochemickych parametrov pred Startom a po skon-
ceni supermaratonu. Limitom supermaraténu bolo zabehndt naimenej 150 km
za 24 hodin,

Sdbor vysetrenych a metoda vyskumu

Na supermaratone v diioch 24, a 25, médja 1986 v Koidiciach sa zigastnilo celkom 14
pretckdrov a | pretekdrka, z ktorych 12 splnilo limit a zabehio od 151 do 200 km,
Pocas behu mali 2 hodinovy odpoéinok — 1 hodina cez defi a 1 hodina v noci — konzu-
movali slepadi vivar, ovsené vlocky. sladké pudingy, minerdlkn a pepsi- lu. Krv sa
odoberala nalaéno deii pred supermaratonom a 5 miniit po skonéeni behu. Po odcen-
trifugovani sa sérum ulozilo do chladni¢ky pri + 4 °C a spracovalo do 24 h.



Sledovalo sa celkom 32 biochemickych parametrov: glukoza, urea, kreatinin, kyseli-
na mocova, bielkoviny. albumin, Zelezo, cholesterol, HDL cholesterol, triacylglyce-
rol, lipoproteiny alfa, prebeta, beta, bilirubin, ALP, ALT, GMT, AMS. AST, CK,
LD na analyzitore COBAS MIRA firmy Hoffmann La Roche. Lipoproteiny sa delili
elektorforeticky na agaréze, izoenzymy CK a AST na acetylovane] celul6ze, izoenzymy
alfa-amyldzy a LD na agare. '

Tabulka 1
Statistickd

Pred behom Po behu v§znamnost
Glukéza x = 5.51 X =527 N.S.
mmol/l 4,20-6.87 369-7.79
Urea x = 6,12 x = 1(L0 P<001
mmol/1 4,16-7.1¢9 8.65-12.7
Kreatinin x = 67.0 =752 P < 0,05
umal/l 53.5-81.9 68,5-93.7
Kyselina motovi x =271 x =325 P <00
umol/1 197 - 358 157-471
Biclkoviny x=751 x=M135 N.S.
g/l £9,3-809 67.5~86.3
Albumin x =363 x =412 P <005
g/l 345-395 35,0-46.4
Zelezo x =228 x =214 N.S.
umol/1 11,9-33.5 11,4-35.0
Cholesterol x =357 x=3519 P <005
mmaol/1 4.40-6,61 4.40-7.43
HDL cholesterol =171 x =194 P <001
mmol/1 1,46-2.20 1.64-2.50
Triacylglycerol x = 1,67 x =069 P<(,01
mmol/] 0,82-2,78 0,50-1,05
Lipoproteiny x=271 X =465 P<0,01
Alfa % 16,0-38.0 37,0-50,0
Prebeta % x =188 x=2.7 P <001

6.0-34,0 0,0-50
Beta % x=>514 x=51,1 N.S.

37,3-67.0 44 0-63.0
Bilirubin x=117 x=249 P <001
ukat/l 5,70-19.1 3,10-41.1
ALP X =325 x =294 N.S.
ukat/1 1,92-5,28 2,16-4,10
GMT x =027 x =028 N.S.
ukat/l 0,09-0.57 0.10-061
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Statistické vyhodnotenie ziskanych laboratérnych vysledkov sa robilo Studentovym
t-testom pre parové hodnoty.

Vsledky

Ako ukazuji tabufky 1 a 2, nezistili sa nijaké zmeny po behu v hodnotich glukoézy,

Tabulka 2
Pred beh Pobeh Statisticka
red behom 0 behu vyznamnosf
AST x=04 x =138 P <0.01
ukat/1 0.28-0.80 236-34.1
AMS x = 2,80 x =222 P <005
ukat/1 1.37-4.69 0.94-4.21
CK X = 4.36 x =532 P <0.01
ukai/l 0.85-6.78 97.6-1327
ALT x =032 x=273 P <001
ukat/l 0.37-0.87 087-475
CK -MM x =414 x = 407 P <001
ukat/l 0.81-12.5 80.0- 1074
CK-MB % =0218 x =124 P <001
ukat/1 0,09-033 8,07~ 406
LD x =509 x =326 P < 0.01
ukat/l 4.17-8.46 11,8-70.7
LD-1{ x=1379 x =294 P < 0,01
Y 35.0-425 19.8-38.8
LD-2 x =360 x =263 P <0.01
% 340-38.8 220-35.2
LD-3 x=225 x =263 P <005
% 20,2-264 20,3-32.2 :
LD-4 x =183 x=79 P<001
% 1.10-2.20 1.50-18.0
LD-5 x = 1,62 x = 6,85 P <001
% 0.60-2.60 1.1-12.9
AST cytozolovy x =043 x=115 P < 0,01
ukat/1 000078 2.22-207
AST
mitochondridiny x = 0,006 x =216 P <001
ukat/1 0,002-0.16 0,14-8,18
AMS slinovy x =434 x =371 P < 0,05
Yo 150-710 22,0-700
AMS pankreaticky X = 56,6 x =629 P < 0,05
% 290-84.5 30,0-830
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biclkovin. zcleza, beta-lipoproteinov, alkalickej fosfatdzy a gama-glutamyltranspepti-
dézy. Signifikantne sa zvysili urea, kreatinin, kyselina mocova. albumin, HDL choles-
terol, alfa-lipoproteiny, bilirubin, AST, ALT, CK, LD, izoenzym LD-3,LD-4,LD-5,
CK-MN. CK-MB, cytozolovy AST, mitochondridiny AST, pankreaticky AMS. Signi-
fikantne sa zniZila hiadina cholesterolu, prebeta lipoproteinov, tracylglycerolu, AMS,
aj izoenzymy slinového AMG, LD-1 a LD-2.

Rozprava

O vplyve telesnej namahy na metabolizmus lipoproteinov za¢inajic miernym cvi-
denim a¥ po intenzivnu zataz sd viaceré spravy (3). Fyzickd zataz sposobuje zvyienie
hladiny HDL cholesterolu a beta-lipoproteinov (4). triacylglyceroly klesaji. Pri 24 h
trvajicom behu sme nepozorovali zvysenie beta-lipoproteinov, aké sa pozorovalo pri
behu na 100 km,

Zvyéenic hiadiny urey a kreatininu po fyzickej zafaZi sivisi s odbdravanim protei-
nov (5) pri vyéerpani ostatnych energetickych zdrojov (6). Zaujimavé je zvyienie hla-
diny albuminov. ktoré sliZia ako nosi¢ mastnych kyselin - hlavného energetického
zdroja pri dlhodobej zataZi. '

Zaujimavo sa spravajd aj enzymy. Aktivita ALP a GMT sa pod vplyvom 24 hodino-
vého behu nemeni. Aktivity AST, ALT. LD a CK signifikantne stiipaji. Ako pridina
sa udava zvyienie permeability bunkovej membrany, ako aj poskodenie bunick (7).

Stpnutic aktivity jednotlivich enzymov po 24 hodinovom behu nie je rovnaké.
Kym aktivita ALT stipa 4-krat, LD 6-krdt, AST 25-krit, celkova CK 123-krit,
CK-MM 90-krat. ale CK-MB viac ako 500-krat. PriGina zvydenia ich aktivit nesivisi
len s0 zvyienou permeabilitou bunkovej steny, resp. s poskodenim buniek. Pozorova-
li sme u maraténskych beZeov, u bezcov na 100 km a u acastnikov 24 hodinového behu
uz pred startom zvysenie celkovej aktivity CK bez zjavn¢ho poskodenia prie¢ne pru-
hovanych svalov i myokardu. Izoenzymové zlozenie LD s vy$§im LD-1 ako LD-2 - bio-
chemicky obraz akitneho infarktu myokardu — objavenie sa mitochondridlneho izoen-
zymu AST bez fyzicke] zdfaze podporuje nazor, Ze tieto tri klicové enzymy svalového
metabolizmu. ktoré sa podielaju na generacii ATP sa zvySuji v mitochondridch (6). Aj
Apple a spol. (8) predpokladaju, ze vytrvalostny tréning zvySuje mnoZstvo CK v mito-
chondrigch s ciefom zvySenia tvorby ATP, &im sa prietne pruhovany sval svojim vyba-
venim podobd myokardu.

Aj ked viaceri budi mat pochybnosti o pricetnosti supermaratoncov, ziskané vy-
sledky poskytuji cenné informécic o metabolickych pochodoch uskutochujiicich sa za
extrémnych podmienok.
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THIRTEEN YEARS ERGOMETRICAL FOLLOW.UP IN TEN
ATHLETES REACHING MORE THAN 72 YEARS OF AGE

K. DANEK

While cross-sectional ergometric and exercise electrocardiographic studies in
subjects of advanced age are not as infrequent today as they used to be up to the late
seventies, similar longitudinal studies are still exceptional, which is mainly due to the
risk of exercise examinations with progressing age. However, particularly longitudinal
studies bring more crucial information about the mechanism of involution of cardio-
vascular adaptibility, which in its turn, is the focus of socially important aspects of the
quality of life in aged persons. This is the reason for the presentation of this survey of
thirteen years of observation in ten subjects whose age, at the end of the study, was at
least 73 years. Each of them submitted to at least eight ergometric and exercise¢ elec-
trocardiographical examinations carried out in the course of this study. In cases where
more than eight examinations were carried out in one subject, we sclected for this
material only eight, choosing those most closely corresponding with regular time inter-
vals.

All subjects are registered as athletes with the following specifications: three cross-
country skiers {only one of them continues to participate regularly in annual competiti-
ons), two hikers, two nine-pin players, one mountaineer, one sport angler and one
short distance runner still participating in veteran athletic competitions.

Average body height is 170 cm with a standard deviation of 6.5 cm. The develop-
ment of weight data (column 3 in Table 1/in the group failed to show any trend of chan-
ge.
Blood pressure values (columns 4 and 5 Table 1), measured at rest, before the ergo-
metric examination show an increasing trend. A slight drop observed in the second
examination may be due to the adaptation of the subject to laboratory conditions and
its personnel. Slightly higher values in the first examination can be explained by
mentat, and hence also adrenergic arousal, provoked by orientation response to unfa-
miliar environment in the first examination.

The highest heart rates reached during ergometric examination developed according
to the regression line expressed by the formula 212,9 - 0,84 x age. Their averages are
shown in column 6 of Table 1. The mentioned regression equation roughly corre-
sponds with dates of other authors.

Ergometrical maximum, expressed in watts and Joad on the bicycle ergometer tole-
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rated by the subjects for 4 minutes, reaching in the last ten seconds the mentioned
values of his maximal heart rate showed a more rapid decline. The respective averages
in column 7 Table 1. The decrease is expressed by the regression formula of 462.8 -
4,23 x age. Thus, while the heart rate maxima decrease only by some 0.4 % a year, the
ergometric maximum declines here at a rate of more than 0.9 % a year. A similar
decrement Tate is also found in the values of ergometric maxima calculated per body
mass of the subjects which is a matter of course, the small oscillation of the body mass
taken in consideration; these values can be seen in column 8 Table 1. What the rapid
decrease of ergometric maxima really means is revealed by the evaluation of the ,,work
pulse®. The ,,work puls¢* is the amount of physical work which the respective indivi-
dual was able to carry out per every heart beat; it is expressed in joules. In order to
arrive at this value we divide the ergometric maximum in watts by the respective heart
_rate maximum, expressed here not in heart beats per minute, but in standard frequen-
cy units, i.e. in Hertz.

Table 1: Somatometrical, sphygmomanometrical and ergometrical values.

No. of

column: 1 2 3 4 5 6 7 8 9

:—(I’tl{lcn?f 5: Age: | wghi | BPS: | BPD: | HRmax: | Wmax: | Wmax'kg ::]);k
i 64.9 73.2 140.2 84.2 153.9 177.9 2.48 68.7
s + 45 [+ 94 | £ 15652 11.2] % 12,0 + 469 | + 0.64 + 157
2 67.2 3.4 137.6 714 159.0 1733 2.38 65.6
5 + 45 [+ 96 | 1332 104+ 84 + 28.6( £ 0.40 + 12,0
3 69.1 727 136.8 5.7 157.2 181.2 2.52 5.3
B + 47 |94 |+ 194] = 69| % 138 + 27.2| = 047 + 12.6
4: "y 719 ) 14940 R34 152.4 165.1 2.28 66.3
5 + 44 |+ 99 | +£202]+ T3)+ 150 + 259 |+ 0.46 + 10.2
5: 7.8 2.2 146.8 78.2 155.3 161.2 2.26 62.7
s + 41 |97 | £ 037+ 10| £ 138 + 293 | £ (043 + 127
& 74.1 70.7 150.7 81.0 154.2 157.3 2.25 62.4
5 + 37 [+ 94 |+ 1132 94| 2 176 + 285 *x 0.46 + 14.9
7 76.8 73.1 162.0 74.7 150.0 136.6 1.91 55.5
B + 38 | 2103 | £ 189+ 138 £ 164 + 204 £ 042 + 113
8 78.2 71.8 156.0 81.7 138.6 §19.4 1.68 52.0
5 + 35 |+ 86 |+ 124 % 10.%] = 156 + 331 | % 053 + 145

The involution of the work puise follows the rough course designed by the regressi-
on equation of 155,5— 1,29 x age; the real mean values reached in the individual exa-
minations are shown in column 9 of Table 1. Biophysically interpreted the work pulse
should be directly proportional to the oxygen pulse, which in turn is directly proporti-
onal to the maximum attainable heart beat blood volume, and this again, being direct-
ly. proportional to the ejection fraction, roughly corresponds with the contractility
cfficiency of the heart. Thus, the rate of decrease of the work pulse, which in our study
is greater than 0,8 % a year, may reflect a similar rapid loss of myocardial contractility.

Now, about the directly measurable valucs, namely ECG changes observed before
and during the examination (Table 2). The duration of heart beat and that of atrioven-
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triculur conduction. measurcd before ergomceiry are shown in columns 11 and 12 in
Tuble 2). Here we see a clear trend towards prolongation of the PQ interval which at
the end of the examination serics reaches values corresponding the I-st grade a-v block
in 6 subjects, while at the beginning of the examination series only one subjcct had
such conduction defect.

The occurrence of ectopism is shown in column 13 Table 2. In each subject's ECG,
both recorded at rest, before ergometry. during it and after it, to the 4th minute of
recovery, we tried to find a section lasting at least 10 sec, where the ectopic beats were
highest, and expressed the number of ectopic beats as a percentage of the total number
of heart beats at the same period of time. Naturally, the occurrence of ectopism does
not show any regularly identifiable trend. Lastly, hypoxic repolarization changes
(column 14, Table 2) are considered. They are evaluated too, according to changes

- occurring in that section of time in examination where they were most pronounced.
-Not even this series of numbers presents any recognizable trend.

Table 2: Selected ECG phenomena.

No. of column: 10 B 12 13 14

Title of No. of ex. R-R inter- P-Qinterval: | Extrasystoles |ST depressions:

column: and age: val:
1: 6.9 833 L 145 i48 + 32 552101 ~2.25 * 1.50
2: 672 795+ 75 142 £ 27 18+ 8.7 -L.70 £ 1.38
3691 BIX) £ £ 18 174 & 42 45+ 7.5 -1.85 + 1.26
4 7.7 823 £+ 125 189 + 40 95+ 119 =34 1.51
5 728 859 + 102 193 + 30 9.5 10.8 270+ 1.78
6 741 833+ 97 195 £ 29 8.0x114 -2.40 = 1.64
70 708 817 £ 109 20834 40+ 44 -2.15+1.43
8 782 85+ & 207 £ 49 10.5 + 10.3 -2.25 _+.l.lU

Units used in the subsequent columns:
1 —serial number. 2 — years, 3 - kg. 4 and 5 — mm Hg. 6 - HB/minute. 7 - W, 8- W/kg. 9 - JVHB.
10 - serial number and years. 11 — ms. 12 — ms, 13 - %, 14 - milimeters.

Conclusion

In a group of aged male athlctes, still leading an active style of life, even in their
cighth life decade, signs of dcterioration of heart function do not fail to appear. Qur
future task should be to enlarge the group, or groups sufficiently enough, to enable a
deeper analysis, ¢.g, with regard to quantitatively expressed habits of exercise, food
intake, any eventual adjuvant medication the subjects receive from their family physi-
cian, etc.
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MENTAL STRESS TEST EVALUATED BY PRAECORDIAL ISO-
POTENTIAL MAPPING

M. JANOTA, J. LEXA, ]. STUPKA. M. HORVATH, I. FABIAN

Ischacmic heart discase (IHD) does not always lead to typical ariginal pain. Various
stress tests have been designed to provoke the ECG manifestation of myocardial ischae-
mia, Mental arithmetic stress in the combination with computer assisted assessment of
praccordial 8T segment mapping might be one of the possible ways to detect silent
myocardial ischaemia (1, 4}.

The aim of our study was to establish whether mental stress elicits ischaemic changes
in the praecordial ST map. To do this, the results obtained from praecordial ST
segment mapping performed during excrcise and mental stress in patient with chest
pain syndrome were compared.

Patients and methods

Fourty seven patients with chest pain syndrome aged 35 - 69 years (mean age 48 y.)
were studied. The first group comprised 35 patients with IHD all with angina pectoris,
functional class II1, and 19 of these had a history of myocardial infarction. Qut of 24
persons ¢xamined by coronary arteriography, significant stenosis of coronary artery
was found in 22, of these, one —, two-and three — vessel discase was diagnosed in nine,
nine and four persons, respectively. The control group included 12 subjects of similar
age, with neurocirculatory asthenia.

Ali patients were examined clinically, by exercise ECG test, using a standard procedu-
re, by praecordial mapping at rest, during excreise and under mental stress (2, 3, 4, 6).
Mapping was performed by means of the Cardiomap - 1, with a 56-lead electrode
microcomputer device developed at IKEM. The device has been designed to carry out
isopotential mapping of the ORS wawes and ST scgment shift. Maps are displayed,
printed out and assessed by computer (2, 3). The sums of amplitudes of the parameters
monitored and areas of changes of the ST segment were assessed. The examination
was performed in the supine position, on a Jacger c¢rgometer in two workloads:

1. O and 1.5 W/kg/3 mins. The arithmetic test designed by Deanficld (1) subtracting
scven from 200, was used to simulate mental stress,

Results

Fig. 1 shows an ST segment map in an IHD patient with two vessel disease perfor-
med under mental stress. Letters A and B in the left praecordium mark the arca of 1
and 2 mm ST segment dcpression as a manifestation of transient ischaemia that was
not evident on the resting map. The changes in praccordial ST segment map as shown
here are similar to those observed in the same patient during exercise.

Tab. 1 gives the sums of R wave amplitudes, sums of ST elevations and ST depressi-
on and maximum heart rate during examination at rest, during exercisc and under psy-
chic stress obtained from two groups: controls and IHD patients. No changes could be
seen in maps of R wawes except for decrease in the R wave sum in [HD patients during
exercise. Likewisc, decreased values of sums of ST elevations were observed in THD
patients during exercise. Significant changes were found only in sums of ST depression
of THD patients both during exercise and under mental stress (Fig. 2), We regard thesc
changes as a typical manifestation of myocardial ischacmia. While changes in heart
rate are also shown, a significant increasc in heart rute was noted only during cxcrcise.
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Fig. 1. Preacordial isopotentiol ST map during mental stress. Letters A and B in the left praccor-
dium mark the arca of 1 and 2 mm ST depression.

In paticnts with IHD the results of physical and mental stress examination showed
that 30 % of subjccts were normal. The response of ECG map to exercise was positive
in 70 %, to mental stress in 30 %. Morc detailed analysis showed that exercise test
alone was positive in 35 %, mental stress alone in 5 % and both tests were positive in
the same subjects in 40 % of cases. There were no false negative results in this group.
In the control group. true negative results prevailed (90 %) and only 10 % of the re-
sults obtained during exercise were false positive.

Discussion

It is generally recognized that patients with angina pectoris and CHD do not always
show changes on resting ECG. Transient ischaemic ECG changes are usually provoked
on exercise. Surprisingly little attention has been paid to the mental stress, probably due
to the fact that ECG changes are detectable only by more sensitive methods other than
conventional 12-lead ECG. Danfield et al (1) demonstrated that asimple arithmetic men-
tal strcss showed transient rubidium perfusion defects in 75 % of patients and ST depres-
sions in 38 %. The short half-lifc of rubidium (Rb &2) makes the perfusion test a vers
limited procedure, but the method of praecordial ST segment mapping with a compu-
ter assisted cvaluation is a very fast comfortable and sensitive procedure. The circula-
tary response to mental stress as judged according to the heart rate does not seem to
be too cffective. Therefore other more effective stimubus for mental stress has to be
found, to be suitable for the screening population (3. 60).

Conclusions

Using praccordial mapping of ST segment or R wave during exercise and mental
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stress test, the authors examined a total of 47 persons, 35 patients with IHD and 12
subjects with neurocirculatory asthenia. In part of the IHD patients mental stress indu-
ced by arithmetic test led 1o ischaemia — like changes in the ST segment maps, similar
to those during exercise. ECG mapping in patients under mental stress may serve as a
sensitive marker of myocardial ischaemia previously diagnozed only by exercise test,
by rubidium 82 scan or by coronary angiography.
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BIPOLAR OESOPHAGEAL ECG IN EXERCISE TESTING

H. SHWELA, G. OLTMANS, K. H. BISCHOFF,
H. C. REISSMANN

Introduction

The detection of exercise-induced cardiac dysrhythmias and their exact classification
from the ECG may be impaired by factors that have an impact on P wave evaluation:
a reduced signal-to-noise ratio, interference of peripheral muscle potentials, artifacts,
base line drift. Aiming at an improvement of the cardiac rhythm analysis, tracing of
oesophageal ECG-leads in addition to the conventional surface ECG was tested in car-
dial stress tests.

Method

For recording the oesophageal ECG, bipolar 3 — 5 F pacemaker electrode catheters
have proved to be the adequate means. 5 F catheters are appropriate to be safely inser-
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ted. For catheters of a smaller diameter it is suggested to use a guiding tube. The
catheter may be inserted through the nose and may stay without discomforting the
patient. Under monitoring control, the electrode cable must be positioned near the left
atrium, from where characteristic P wave patterns can be recorded, the P wave ampti-
tude exceeding that of the ventricular complexes, when using the intracesophageal
bipolar lead. The basc line drift and other low frequency interferences may be suppres-
sed by filters of 10 Hz (alternatively also 40 Hz) for the low frequency cut-off. The
determination of the P wave incidence and-the distinction between different P wave
patterns will not be adversely influenced by this. In the examples for demonstration
the oesophageal ECG at an amplification of up to 50 mm/mV together with a bipolar
and three unipolar chest leads is recorded on a Mingograph M 81.

Results o

The method used permits clearly discernible demonstration of the left-atrial excitati-
on. even under inconvenient conditions induced by stress. Considering that ventricular
depolarization is evaluated from the simultaneously recorded surface leads, the activa-
tion frequency as well as the activation sequence for the atrium and ventricle can be
determined separately and also in their relationship to each other. Even atypical exci-
tation patterns can be identified and evalvated. This becomes clear by ECG recordings
which have been made in stress tests,

During tachycardia and in auriculoventricular block very often fusion of T (U)
waves with P waves (Fig. 1} can be observed. The clear determination of P-incidence
permits differentiation between sinus tachycardia (Fig. 1a) and auriculoventricular
tachycardia, or in the event of a simultanecus bundle-branch block (Fig. 2b) from
ventricular rhythm.

In most cases of coincidence of the atrial -and ventricular excitation (Fig. 2), the P
wave can also be clearly detected both in non-deformed (Fig. 2a) and in deformed
(Fig. 2b) ventricular complexes.

Significant changes in the P wave pattern (Fig. 3} are frequently occurring as mirror-
-image activation patterns. They peint to an inversion of the impulse propagation and
must be regarded as supraventricularly originating beats (Fig. 3a), or as retrogradely
conducted auricular activations. Atrial ectopic excitation may show strongly deformed
wave patterns at low amplitudes (Fig. 3c), tendencies to repetition and disturbed atrio-
ventricular conduction being often observed.

In stress tests not scldom complex dysrhythmias develop which can be analysed
more accurately only with the aid of the oesophageal ECG (Figs. 4/5).

Discussion

The advance in’ differential therapy of cardiac dysrhythmias have led to highly
intesifying the diagnostic efforts. Oesophageal electrocardiography offers the advan-
tages of a noninvasive, almost riskless and frequently repeatable approach that even
under unfavourable conditions is capable of yielding reliable results (Riibesamen et
al.) Its use in cardial stress tests from this point of view seems to be logic. The expe-
ricnce we gathered justifies this step (Schwela et al.).

The diagnostic benefit for the heart rhythm analysis follows from the determination
of the P wave incidence and sequence, and from the detection of irregular atrial excita-
tions. The synopsis with the surface ECG permits better tracing of the atrioventricular
conduction that frequently is impaired in irregular atrial actions. It moreover permits
detection of echobeats and concealed conduction, atrioventricular dissociation, and,
above all, reliable differentiation between ventricular and atrial dysrhythmias with
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Fig. 1 .k
a) T-P fusion in exercise-induced

Lo Is
sinus tachycardia I
(2 min . 185 W), f ’
b) T-P coincidence in sinus tachy- — - l/\\ \/\_

cardia and left bundle branch
block

9\\%“’0”\’#‘" S s

Fig. 1a.J. L., 2 min., 185 W

| is 1

Aol

Fig. 1b. 8. L. 351, 102/87, 3 min. 125 W

aberrant conduction, or between a bundle-branch block and ventricular ectopic activa-
tion. In our view, this makes up for all shortcomings: The characteristic steep-deflec-
ting P wave in the oesophageal ECG only documents excitation in the left atrium. For
the determination of the conduction time it must be taken into consideration that
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b) P-ORS coincidence in the event of ventricular premature beat

a) P-ORS coincidence in atrioventricular dissociation

Fig. 2
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Fig. 2a.

Fig. 3 »

a} Mirror-image P wave in a supraventricular
extrasystole

b) Mirror-image P wave after premature ventri-
cular excitation

¢) Run of deformed P waves following normal
sinus P, delayed conduction to the ventricles.

W
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i
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Fig. 2b. W. B., 30s, post exercise
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Fig. 3c.

dextroatrial excitation starts about 40 ms earlier, in other words, the PQ periods differ
by this amount as to compared to the surface ECG. The electrode cable is not fixed
within the oesophagus. The position of the electrodes, therefore, may be influenced by
the oesophageal peristalsis and by ventilation as well as by heart action. The resulting
interfering waves and amplitude variations, however, impair the diagnostic power only
stightly. We use the method in routine in all stress tests in patients with a known or
suspected cardiac dysrhythmia. Further improvements can be achieved by using the
computer technique. Application of an identification algorithm for P waves from the
oesophageal lead and for the QRS complexes from a surface lead may constitute the
hasis of an automatic realtime heart rhythm analysis during cardiac stress tests.
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Fig. 4

Exercise ECG in a 54-year old
patient with ischaemic heart
disease.

a)

b

—

<)

d)
e)

At 2 min. 125 W, atypic
auricularexcitationsappear.
After repetition and de-
layed conduction ‘to the
ventricles, auriculoventri-
cular reentry tachycardia is
initiated.

30 s after stopping exercise
the sinus rhythm reappears
Somec seconds later: inter-
ruption of the sinus rhythm
by run of atypical abnor-
mally conducted auricular
beats and .
Induction of atrial flutter

2 min. later the atrial flutter

-changes into atrial fibrilla-

tion.
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Fig. 5

Exercise-ECG in a 56-year-cld patient with IHD
(3 min . 65 W): After 2 sinus beats a bigeminal
coupling as for one supraventricular and one ventri-
cular beat develops intermittently. In the supraven-
triculir  excitations the P-R distance changes.
The ventricular beats are followed by atrial depola-
rizations ut fixed coupling intervals (retrograde con-
duction).

Summary

Pitfalls in the diagnosiss of exercisc-induced dysrhythmias may be avoided by recor-
ding filtered bipolar oescphageal ECG in addition to the conventional surface ECG.
A clear statement on the P-wave incidence. typical or atypical atrial activation
patterns, and on the atrioventricular or ventriculoatrial activation sequence facilitates
an exact diagnosis of supraventricular or ventricular dysrhythmias. The recommended
method (applying bipolar pacemaker electrode catheter) may be used routinely in
stress tests. Furthermose. it may serve as a basis of a reliable computer-aided real-time
heart thythm analysis.
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ZMENY NIEKTORYCH UKAZOVATELOV KARDIOVASKULAR-
NYCH FUNKCH POCAS CVICENIA V MODELOVANYCH
HYPOBARICKYCH PODMIENKACH

L. HUBACOVA, I. BORSKY. B. LISKA, M. PALAT,
F. STRELKA

V roku 1984 sa mala uskutolnif expedicia Sagarmatha '84. Pri tejto prileZitosti
3 mesiace pred pldnovanym terminom zacatia expedicie lekari Zdravotnickej sekcie
horolezeckého zvazu CSTV spolu so Slovenskou geografickou spolo¢nostou SAV
v Bratislave poziadali Vyskumny dstav preventivneho lekarstva o spolupricu pri fyzio-
logickych vySetreniach clenov expedicie.

Cielom tejto vypravy bolo vystipenie nadich vrcholovych §portoveov-horolezcov na
najvyssi vrch Zeme Mount Everest ($portova casf) a okrem toho pracovnici SAV
a Prirodovedeckej fakulty UK v Bratislave mali urobif ckologicky vyskum v oblasti
Himaldji v zdujyme nepdlskej vlddy (vedeckd cast).

lenovia expedicie sa okrem inych vy3etreni podrobili ergometrickému vySetreniu
pri normalnom atmosferickom tlaku. Dalej sa u nich zistoval vplyv stupfiovitej hypo-
barie (a s tym spojenej hypoxie) a fyzického zafaZenia na nicktoré ukazovatele kardio-
vaskuldrnych funkeii. Cielom vySetreni bolo jednak vypracovat metodiku testovania
zdatnosti horolezcov v experimentdlnych hypobarickych podmienkach a jednak
poskytnif lekdrovi vypravy informdcie o zdatnosti jednotlivch &lenov expedicie.

Metodika

Vyietreni sa zucastnilo 8 horolezcov. ktori sa potencidlne mohli pokiisif o vystup
na Mount Everest. Ich priemerny vek bol 38,3 & 5,3 roka, ich telesnd vydka bola
175.6 + 4,5 cm a telesnd hmotnost 72,7 £ 5.1 kg. Dalsi 4 ¢lenovia expedicie boli
vedecki pracovnici-geografi, dobre trénovani muzi (priemerny vek 44,3 = 4.2 roka,
priemerna vyska 1803 *+ 4.2 ¢m a priemernd hmotnost 83,9 + 5.0 kg). Tito muzi sa
horolezectvu venovali rekreaZne a v Himaldjach planovali vystup do maximalnej vysky
5000 m.

Ergometrické vySctrenie sa rebilo postupnym zvy$ovanim zifaze na bicyklovom
ergometri po 50 W kaZdych 5 minit aZ do maxima. Fyzicka zdfaz v hypobirii sa mo-
delovala v baroklimatickej komore pomocou bicykiového ergometru intenzitou 130 W
(t. ). pribliZne 2 W na 1 kg telesnej hmotnesti probandov). Po odskisani niekelkych
variantov modelu pracovného a hypexického zafaZenia sa ukdzal ako najvhodnejsi
takyto model zataZovania (zndzorneny na grafe 1): striedali sa 5 minitové pracovné
cykly s 15 minttovymi oddychovymi pauzami. Pofas oddychovych prestivok sa
v baroklimokomore kontinudlne zniZoval tlak — v priebehu 10 minit sa zniZil na ekvi-
valentny vystupu o 1000 m nadmorskej vysky. Potom bola na dosiahnutej vyike
5 mindtovd aklimatizaénd prestivka a nasledovalo 5 minidtové pracovné zataZenie.
Probandi bicyklovali v stupiiovitej hypobdrii a? do vyterpania. Maximdlna vyika, pri
ktorej boli eite niektori z probandov schopni pracovaf, bola 7000 m (41,1 kPa). Pocas
vy$etreni sa monitorovala pulzova frekvencia z elektrokardiografického zdznamu
a meral sa krvny tlak metddou Riva-Rocci.

Vysledky

Pri ergometrickom vySetreni v normalnom atmosferickem tlaku herolezci dosaho-
vali vy$$ie maximalne vykony (aZ do 300 W) v perovnani s vedeck¢mi pracovnikmi,
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Graf 1, Schéma modelovania fyzickej zdtaZe v hypobarii

ktori boli schopni pracovaf pri maximalnej zdtai 200 W. V modelovanych hypobaric-
kych podmienkach 2 vedecki pracovnici pracovali v maximdlnej vy§ke 5000 m a jeden
v 6000 m. traja horolezci az v 7000 m modelovanej nadmorskej vysky.

Pricmerné hodnoty maximalnej pulzovej frekvencie (MPF) pri ergometrickom vyse-
trovani v normobdrii (1. j. barometrickom tlaku na tirovni Bratislavy) boli u horolez-
cov 191.8 + 5.2 pulzov/min™', u vedeckych pracovnikov 180,5 + 3.0 pulzov/min!, ¢o
bol statisticky signifikantny rozdiel (P < 0,01). V hypobdrii sa zistili u horolezcov
pricmerné hodnoty MPF 1793 + 7.4 pulzov/min™, u vedeckych pracovnikov
1720 = 14.1 pulzov/min™'. &o bol tieZ viznamny rozdiel (P < 0,01). V hypobirii sa zis-
tili signifikantne nizSie hodnoty MPF v provnani s normobariou u obidvoch skupin
probandov.

Maximidlne dosiahnuté hodnoty systolického a diastolického krvného tlaku (TK,,
TKp) boli tieZ Statisticky vyznamne niZsie (P < 0,05) v hypobirii pri porovnani s pra-
cou v normobidrii; TK, a TK,, horolezcov v normobdrii: 29,1 + 2.6 kPa a 13,1 +
t.1 kPa. v hypobadrii: 26.9 + 1.2 kPa a 11,1 * 1,7 kPa; vedecki pracovnici: 31,1 +
| 3kPaa 15,1 £ 1.0 kPa v normobarii, 26,3 + 0,0 kPa a 12,6 & (.9 kPa v hypobirii.
Horolezei boli schopni pracovat vo vyraznejiej hypobidrii ako vedecki pracovnici,

Na grafe 2 si zndzornené zmeny pulzovej frekvencie (PF) horolezcov a vedeckych
pracovnikov pocas opakovaného fyzického zafaZenia a podas zotavovania sa v mode-
lovanych hypobarickych podmienkach na irovni 3000, 4000, 5000, 6000 a 7000 m nad-
morskej vysky. Hodnoty PF vedeckych pracovnikov boli zvyéajne vyssie (nesignifi-
kantne) v porovnani s horolezcami. Hodnoty PF po praci sa zvyiovali lincdrne
$0 zvySujucou sa nadmorskou vyskou. Potas zotavovacich faz po praci sa PF rychlo
znizovala. jej hodnoty viak neklesli na virovefi zotavovacej PF po préci v normobaric-
kych podmicnkach. Prirastok PF v zotavovacich fizach na jednotlivych drovniach
nadmorskej v¥iky mal tieZ lineirny trend.

Na grafe 3 si zndzornené zmeny krvného tlaku v tych istych hypobarickych pod-
micnkach, TK pri prici v¥razne stiapal, TK, sa nezmenil jednoznaéne. Hodnoty TK
vedeckych pracovnikov pri prici boli zvyéajne nizie ako u horolezcov. Hodnoty TK,
u horolezeov boli nizsie pocas celého ¢asu experimentu. Pocas zotavovacich faz po
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praci v hypobidrii sa hodnoty TK vracali k vychodiskovym hodnotdm, podobnym ako
pe praci v normobarickych podmienkach.

Pri prici na drovni 6000 a 7000 m TK, dosahoval nifiiu firoved ako pri praci v nor-
mobérii a pri praci na drovni 3 — 5000 m. Treba viak mat na zreteli to, ze v modelo-
vane]j vy3ke 6 - 7000 m pracovali uz iba najzdatnejsi horolezci, menej zdatni horolezci
a vedecki pracovnici prerudili précu uz na niZ$ich modelovanych vydkach. V modelo-
vane] vy$ke 7000 m sa pri vystupe, pri aklimatizdcii i pri praci zaznamenavali vyraznej-
Sie vykyvy TK,, v zmysle poklesu i vzostupu, na zdklade éoho mozno usudzoval na
znaénid ndmahu kardiovaskulérneho aparatu probandov.

V elektrokardiografickych zdznamoch pri ergometrickom vysetreni v normobarii sa
zistil u vietkych probandov prakticky rovnaky nalez. Vadsina probandov mala ploché
T vilny vo V. dvaja probandi aj vo V.. U jedného probanda sa zistil naznageny des-
cendentne ascendentny priebeh ST segmentu, ale pretoZe neslo o nijaké klinické
zndmky moZnej ischémie, nepovaZoval sa tento ndlez za patologicky. Z vysledkov er-
gometrickych vySetreni v normalnom atmosferickom tlaku moZno konstatovat, Ze sa u
probandov nevyskytovali nijaké patologické zmeny.

Osobitnd pozornost sa venovala hodnoteniu elektrokardiografickych zdznamov za
pracovného experimentu v hypobarii, a to najma pocas v¥konu v najvysiej modelova-
nej vyske, v ktorej bol proband schopny pracovat. U 3 probandov sa v poslednej fize
prace zaznamenala elevacia ST segmentu 0 0,1 mV vo V. U jedného vedeckého pra-
covnika sa na drovni 5000 m (pocas pokojovej 5 mintitovej aklimatizécie a prace na
tejto drovni) zaznamenala depresia iseku ST 00,3 mV vo V. ¢o hodnotime ako ische-
micku reakciu. Pri modelovanom zostupe (t. j. zvySovani barometrického tlaku na
normalne hodnoty tlaku na sirovni nadmorskej v§iky Bratislavy) sa tak¥to nilez nezis-
til. Splostenie viny T sa zistilo u2 pri praci v niz$ich modelovanych vy$kach a pretrva-
valo aZ do maximalnej dostahnutej vysky (najma vo zvodoch V,, V., V.). Ujedného
probanda sa pri poslednej zdtai zistili ojedinelé monotopné extrasystoly. Ostatné
nilezy zodpovedali norme.

S vynimkou jedného vedeckého pracovnika, kde idlo o ischemicki reakciu na zataze-
nie, bolo mozné hodnotit elektrokardiografické zdznamy probandov pri prici v akiitne
navodengch extrémnych hypobarickych podmienkach ako reakcie bez patologického
substratu.

Diskusia

Na zéklade nalich vyletreni v normobarickych a hypobarickych podmienkach sa
zistila vys8ia zdatnost horolezcov v porovnani s vedeckymi pracovnikmi. Horolezci
dosahovali vy3sie vykony v normobirii, boli schopni dlhSicho pobytu vo viraznejée;
hypobirii a s fiou spojenej hypoxii a boli schopnf pracovat vo vy&tich modelovanych
nadmorskych vyskach.

Schéma zétaze modelovanej akiitnej hypobarie — hypoxie, ktorii sme navrhli na tes-
tovanic zdatnosti horolezcov v hypobarickych podmienkach, sa overila v praktickom
experimente. Na zdklade zmien ukazovatelov kardiovaskuldrnych funkcii a na zdklade
vysledkov dalsich ukazovatelov fyziclogickych i psychickych funkcif, ktoré sme v tejto
préci neuviedli, sa overilo, Z¢ schéma zataZze vyhovela uréenym ciefom a bude moZné
podla nej — v pripade potreby — postupovat aj pri dalsich vySetreniach. Pritom treba
mat na zreteli, Ze nejde vidy iba o $portovcov — horolezeov, ale Ze pobyt vo vysokych
horskych polohich méZe mat aj profesiondlny charakter (napr. pri v¥prave Sagarmat-
ha "84 bola Cast vypravy vedecka - vedci vykonavali profesionalnu ¢innost; &eskoslo-
venski kameramani i herci sa uZ zGZastnili filmovania vo vysokych horich a pod.). Aj
v takychio pripadoch bude mozné opisani metodiku vy3etrovania pouzit. Sme si vedo-
mi, Ze vo vysokych hordch okrem hypobarickych a s tym sdvisiacich hypoxickych
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podmienok existuje aj cely rad daldich inych faktorov (napr, pomala aklimatizacia,
stravovanie a pitny rezim, hygienické a klimatické podmienky a i.), ktoré mézu ich
fyziologické funkcie a pracovny vikon ovplyvnit.

Zistilo, sa Ze moniterovanie elektrokardiogramu a podrobna analyza elektrokardio-
grafického zdznamu st popri sledovani pulzovej frekvencie a krvného tlaku velmi
dolezité pri posudzovani zdatnosti horolezcov v modelovanych hypobarickych pod-
mienkach. Pri vyskyte patologickych zmien na elektrokardiografickom zdzname
v akiitnej hypoxii je nevyhnutné uvazif newicast na expedicii.

Uvedené vysledky, ako aj vysledky daldich vyfetreni sliZili na komplexné uréenie
funkéne} zdatnosti horelezcov. Individudlne hodnotenie probandov sa odovzdalo
zdravotnickej sekeii horolezeckého zvizu CSZTYV na daliu realizaciu (ako objektivne
podklady pri hodnoteni funkénej zdatnosti horolezcov pri vybere élenov vrcholového
druzstva).

REAKCIA KARDIOVASKULARNEHO SYSTEMU NA FYZICKU
ZATAZ U DIABETIKOV I. TYPU § AUTONOMNOU NEUROPA-
TIOU

B. KRAHULEC, Z. MIKES, J. ADAMKA, J. KRAHULCOVA,
J. VOZAR

Telesné cvidenie je ui dihdi &as odporicané ako neodmyslitelna siuéast lieCenia
diabetikov. V ostatnych rokoch v sivislosti s podrobnym $tidiom tejto problematiky,
najmd v kardioldgii, sa zaujem o telesné cvienie edte zvydil. Stale sa viak hlavny doraz
v lietbe diabetu kladie na dié¢tu a dpravy ddvky inzulinu (10).

Autondmny nervovy systém patri medzi hlavné regula¢né systémy {innosti srdca
potas fyzickej zdtaZe (5). Je zndme, e porudeny metabolizmus glukozy pri cukrovke
mbZe zasiahnut aj do ¥truktdary a funkcie nervov (9}, vysledkom ¢oho je diabeticka
neuropatia. Stcastou diabetickej neuropatie je aj perucha funkcie autonémneho ner-
vového systému. Dokézalo sa, Ze v priebehu diabetu je najskor poskodeny parasym-
patikus a aZ neskor prichadza k poskodeniu sympatika (3).

Cielom nafej prace bole zistif, aky vplyv ma porucha kardiovaskuldrnych reflexov
pri reakcii na telesni zataZ u diabetikov.

Material a metody

Vysetrili sme 7 diabetikov I, typu bez autondmnej neuropatie (AN) (priemerny vek
34,9 + 7.6 roka). priemernd dl?ka trvania diabetu 8 x 5,89 roka), 7 diabetikon
s priznakmi AN (priemerny vek 38,9 = 13,9 roka), priemerna dizka trvania diabetu
23,4 £ 14 rokov) a 7 zdravych os0b {priemerny vek 39,7 X 12,3 roka). Diabeticki AN
sme uréili na zdklade vyietrenia stiiboru kardiovaskularnych reflexov. Vyietrovali sme
variaciu frekvencie srdca pri hibokom dychani, Valsalvov manéver, reakciu frekvencic
srdea a systolického krvného tlaku na izometricky handgrip postupom navrhnutym
Ewingom (4).
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Vietkym asobam sa urobilo spiroergometrické vySetrenic na bicyklovom ergometri
firmy Jaeger. PouZili sme maximilny zdfaZzovy test s vychodiskovou hodnotou 25 W
a zvySovanim zataZe o 25 W kazdé 4 minity. EKG sa sledovale kontinudlne. Kontrain-
dikdcie vySetrenia, kritérid prerudenia zdtaze boli v silade s odporiiéanim §Z0.

Statistické zhodnotenie vysiedkov sme robili pomocou Mann Whitney U testu.

Vysledky

U diabetikov s autonémnou neuropatiou trval diabetes dlhdie (P < 0,01). Vo veku
jednottivich skupin pacientov neboli signifikantné rozdiely. Diabetici s AN mali signi-
fikantne vystiu pokojovi frekvenciu srdca vodi diabetikom bez AN (98 + 7.2, resp. 82
+ 17,5 dderov . min -1y (P < 0,02). Percentualny vzostup pri rovnakych zétaziach bol
v oboch skupindch pacientov rovnaky. Maximalna dosiahnuté frekvencia srdca potas
zataZe bola v oboch skupinich priblizne rovnaka (164 £ 10, resp. 168 + 7 iderov .
. min!), ale pacienti bez AN dosiahli tie isté frekvencic pri vy38ej zdtaZi. Diabetici s
AN mali signifikantne ni2$iu maximalnu zafaz (1214 = 17,2, resp. 157 £ 37,4 W)
(P < 0,05), dosiahli niZ§iu maximalnu spotrebu kyslika (1,67 & 0,18, resp. 2,32 £ 0,52
1. min™") (P < 0,05) a minidtovii ventildciu (45,8 + 7.4, resp. 67,8 = 17,51 . min™')
(P < 0,02).

Diabetici bez AN a koatrolné osoby nejavili signifikantné rozdiely v uvedenych
parametroch. Ani jeden z vyctrenych nemal zndmky ischémie myokardu podas zita-
#¢, ani v zotavovace) faze po zdfati.

Diskusia

U pacientov s AN trvat diabetes signifikantne dlhs{ ¢as ako u pacientov bez AN, To
ten potvrdzuje nafe predchadzajice vysledky, podla ktorych dfzka trvania a stupeit
kompenzicie diabetu je pravdepodobne najdélezitejdim mechanizmom zodpovednym
za vznik diabetickej AN (8). Diabetici s AN mali podstatne vy$Siu pokojovi frekven-
ciu srdca, ale dosiahli rovnaké maximdlne hodnoty frekvencie srdca na vrchole zdtaze.
To dokazuje, #¢ i§lo len o fahky stupen potkodenia autonémnych nervov s poruchou
funkcie iba parasympatika a relativnou sympatikotoniou. K podobnym zaverom prisli
Ekblom a spol. v §tudii (2), v ktorej pouiili atropin na blokovanie déinku n. vagus na
srdce. Vzostup systolického krvného tlaku potas zafaZe sa v oboch skupindch neodli-
goval, éo zistili aj Hilsted a spol. {6) pri izolovanom parasympatikovom poskodeni
autonémneho nervového systému. Pri fazkom stupni AN s postihnutim sympatikové-
ho nervového systému sa zistil niZsi vzostup systotického krvného tlaku pri zafazi. To,
ze diabetici s AN mali ni$iu dosiahnutd maximalnu zafa#, maximalnu spotrebu kysli-
ka a miniitova ventildciu voéi diabetikom bez AN, sved¢i o nizéej telesnej vykonnosti
tychto pacicntov. Podobne Airaksinen a spol. (1) zistili u mlad{ch Zien s dlZkou trva-
nia diabetu nad 15 rokov zniZenii iolerenciu telesnej zafaZe a pripisali ju moZnej AN
u tychto pacicntick.

Zaver

Na zdver moZno konitatovat, Ze diabetici s AN maju ni2§iu telesni vykonnost, ktord
sa prejavuje nizdou toleranciou vodi telesnej zafaZi. U tychto pacientov je oddvodnend
snaha o zvyienic telesnej vikonnosti pomocou dlhodobého telesného tréningu. Tera-
peuticky cfekt by sa mal prejavif lepiou kompenzaciou diabetu pri zniZzenej spotrebe
inzulinu a zvydenim tonusu parasymp.:'ka. ¢o by malo zlepdif ekonomiku prace srdea

.
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ECHOKARDIOGRAFICKE VYSETRENIE [LAVE] KOMORY
SPORTOVCOV

D. MESKO, A. JURKO, 8. FARSKY. E. HORNIAK, M. VRLIK

Pouzitie jedno a dvojrozmernej echokadiografie na urenie anatomickych i funk-
¢nych pomerov v srdei si ziskalo pevné migsto medzi kardiologickymi vySetrovacimi
metddami. Vicsina ultrazvukom uréenych parametrov vysoko koreluje s parametrami
uréenymi klasicky pri ventrikulografii ¢ radionuklidovgch Stddisch, V literatire sa
uvddzaju mnohé prace tykajice sa Sportovej populicie vysetrenej echokardiograficky.
Prive vdaka tomuto vySetreniu a moznosti .,pohladu do srdca in vivo™ sa rozvinula $i-
roka diskusia 0 zmendch v stavbe a funkcii srdca $portovea. Uvodné prace o uréeni
hmetnosti [avej komory probandov ukdzali dobré vystedky v porovnani s postmortal-
nymi nilezmi (4).

Dilhotrvajici energicky $§portovy tréning vedie ku zmendm v srdcovej §truktiire, éo
v kone¢nom dosledku spdsobuje zviicienic masy Tavej komory. Toto zvadfenie sa
pozoruje bud pri prevaZujicej izotonickej (dynamickej, vytrvalostnej) $portovej &in-
nosti, kde hlavnou zleZzkou zmien v srdci je dilatdcia komorovej dutiny, alebo pri pre-
vazujice] izomctrickej (statickej, silovej) 3portovej ¢innosti, kde hlavnou zloZzkou
zmien je hypertrofia sticn komory. U vytrvalostnych $portovcov je srdce podrobené
objemove]j zdfaZi a vysledkom je zvidieny enddiastolicky objem fave] komory, zatial
¢o pri silovych $portoch je charakteristicky vzostup arteridlneho tlaku pri zdfazi a srdce
je vystavené najmi tlakovej zdafaZi (7). Vyslovene silovy alebo vytrvalostny tréning
vlastne neexistuje, preto sa zhrubnutie steny myokardu pozoruje aj u vrcholovych
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$portovcov, ktori sa venuji vytrvalostnym $portom. Ostivaji teda otvorené mnohé
otdzky tvkajice sa zvacieného srdca Sportovea. ktoré sa povaZuje za fyziologickd
adaptdciu pri dlhoro&nej Sportovej aktivite.

V nasej praci sa venujeme vplyvu pravidelného tréningu na srdcovocievny systém
zdravej detskej populicic, ktory sa pozoroval aj u miadsich Sportovcov (1, 3},

Sabor vyietrenych a metodika

V roku 1986 sme vysetrili skupinu detskych Eportoveov (8) po jednoroénom trénin-
gu (ladovy hokej), (n = 28) a kontrolni skupinu priemernej detskej populdcie, kde
sme neprihliadali na aktivne $portovanic (K), (n = 24). Priemerny vek bol 11,58 —
- 0,28 roka (§) oproti 11,69 — 0,30 roka (K). I8lo o zdravych chlapcov 6. ro¢nika zéklad-
nej Skoly. Ziaci nemali anamnézu kardiovaskularnych ochoreni, bol u nich objektivny
fyziologicky i echokardiograficky ndlez. Sledovali sme rozmerové, objemové a hmot-
nostné parametre lave] komory s pouzitim jedno a dvojrozmernej echokardiografie
v pokoji, podla odporifanych projekecii (6). Poufili sme ultrazvukovy pristroj
MEDATA 600 firmy ATL s 5 MHz vySetrovacou sondou, videomagnetofén PANA-
SONIC firmy National. Pri spracovani objemovych parametrov sme pouili programo-
vé vybavenie potitata CARDIO 200 firmy Kontron systémom ,,off ling* z videozidzna-
mu za pomoci tablety a svetelného pera. Ostatné idaje sme ziskali systémom ,,on line*
za pomoci kurzora. Parametre sme uréili v enddiastole (vzostupng ¢ast R kmitu para-
lelne snimaného ekg) a v endsystole (oblast konca T viny) z troch po sebe idicich
srdcovych cyklov. V M-mode sme rozmery urlovali z parasternalneho pristupu viavo
z oblasti tesne pod mitrdlnymi cipmi. Objem lavej komory sme urcovali podla Chap-
mana s poufitim Simpsonovho pravidla {manudl poditaca CARDIO 200, 1985) v dvoj-
rovinovom pohlade (apikdiny pristup: $tvordutinova projekcia a dvojdutinova projek-
cia v dlhej osi Tavej komory). Po obrysovani endokardidlnej siluety za pomoci
svetelného pera poditad rozdelil dutinu lavej komory na segmenty kolmé na dlhi os
s hribkou okolo 2 mm od hrotu aZ k bize. Objem komory sa vypocital ako sidet obje-
mov tychto segmentov. Hmotnost [avej komory sme vypofitali z idajov ziskanych
v M-mode podla kubickej formuly, kde sa poutiva Pennskd dohoda (hnibka echa
endokardu sa od&ita od hnibky interventrikuldrneho septa a zadnej steny komory
a pripo€ita sa k rozmeru vnatorného priemeru komory (4).

Penn-cube LV mass = 1,04 . [(IVSTd LVIDd PWTd)’ - LVIDd*| - 13,6 g

Namerané hodnoty sme spracovali $tatistickymi testami podfa programového vyba-
venia potitaéa (aritmeticky priemer, smerodajnd odchylka, nepdrovy Studentov
t-test).

Vysledky a diskusia

V telesnej hmotnosti, aktivnej telesnej hmotnosti (telesna hmotnost minus percen-
tudlny podiel tuku), vyske tela, povrchu tela a percentudlnom podiele tuku na hmot-
nosti (metéda merania hrabky 10 koZnych rias, Pafizkovd 1962), sme medzi uvedeny-
mi skupinami nezistili signifikantné rozdiely. Pomocou M-mode echokardiografie sme
vydetrili tieto parametre: hridbku zadnej steny lavej komory v enddiastole a endsystole
(PWTD, s), pricom sme zistili u $portoveov v enddiastole signifikantne vaé¢si rozmer,
hrdbku interventrikuldrneho septa (IVSTd, s) a vnitorny priemer dutiny [avej komory
{(LVIDd, s). V uvedenych parametroch sme medzi sibormi nezistili signifikantné roz-
diely (tabulka 1.). Vysledky st podobné ako udava Feigenbaum (5) pre detski popu-
laciu, niZ§ie udavajui Csanady a spol. (3), ti viak uvadzaji vysledky u 13 roénych kano-
istov.
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Tabufka 1. Hodnoty echokardiografickych M-mode rozmerov [avej komary u skupiny 3portoy-
cov a kontrolnej skupiny

. $SPORTOVCI KONTROLA VYZNAMNOST
UKAZOVATEL n=128 n=24 ROZDIELOV
% SD X SD P
LVIDd (cm) 3.91 0.26 377 0.38 NS
LVIDs (cm) 2.70 0.31 2.58 0.30 NS
PWTd (cm) 0.83 0.09 0.80 0,09 0.05
PWTs (cm) 1.12 0.10 1.08 0.12 NS
IVSTd (cm) 0.60 0.12 0.58 0.10 NS
TVSTs (cm) 0.85 0.14 0.81 0.14 NS

Pri pravidelnej intenzivnej §portovej ¢innosti sa pozoroval vplyv na kardiovaskular-
ny systém u mladej Sportovej populicie (3, 1), ktory sa prejavil najmi zmenou hribky
stien komory v zdvislosti od typu a intenzity zataZe v porovnani s netrénujiicimi detmi.
Tente nalez byva Casto izolovany, bez sprievodného vyznamného rozdirenia vndtroko-
morovych rozmerov, aj ked sa tieto parametre mdzu pohybovat na hornej hranici nor-
malnych hodnét. To naznatuje, Ze vplyv Sportového tréningu na kardiovaskuldrny sys-
tém moze byf rozdiclny u dospelych a u deti.

Tabulka 2. Hodnoty objemovych parametrov favej komory uréené dvojrozmernou echokardio-
grafiou

, SPORTOVCI KONTROLA VYZNAMNOST
UKAZOVATEL n=28 n=24 ROZDIELOV
X SD X SD P
EDV (ml) 65.25 10.73 6335 14,32 NS
EDVI  (mbm?) 51.98 6.98 49.9) 9.09 NS
ESY {mt) 26.56 5.41 24.59 6.16 NS
ESVI (miim?) 2112 3.64 19.36 401 NS
Y (mb) 38.70 6.91 8.75 9.23 NS
SI (mlim?) 30.85 4.90 30.55 6.07 NS
EF (%) 59.32 473 61.07 392 NS

Z objemovych parametrov lavej komory sme uréovali enddiastolicky cbjem (EDV)
4 index na 1 m, povrchu tela (EDVI), endsystolicky objem (ESV) a index (ESVI), pul-
zovy objem (SV) a index (SI) a cjekénu frakciu (EF) dvojrovinnou metédou podta
Chapmana s pouZitim Simpsonovho pravidla. V uvedenych parametroch sme medzi
stibormi nezistili signifikantné rozdiely {tabulka 2). Uvedené hodnoty sii nizdie, ako
uddvapi Byrd 4 spol. {2). ktort vySetrovali dospeld populdciu a tak sa ich vysledky pre-
pocitané na m® povrchu tela nedaju priamo pouzit pre vyvijajicu sa detskd populiciu.
Vy#tic hodnoty uddvaji aj Csanddy a spol. {3), podobné hodnoty uvadzajii Schiller
a spol. (8). Hmotnost favej komory podfa kubickej formuly (penn convention) bola
68.8 — 14,02 g u $portovcov oproti 61,86 - 18,57 g u kontroly {P < (.1). Uvedené hod-
noty si nizdic ako uddvaji Csanady a spol. (3). Byrd a spol. (2), i Schiller a spol. (8).
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Zaver

V literattire sa vacSinou uvadzaju prace tykajiice sa deti s ochoreniami srdcovocievne-
ho systému. Casto je v nich uvedend korel4cia medzi vysledkami echokardiografické-
ho vySetrenia a niektorou invazivnou vySetrovacou metédou (ventrikulografia a ¢ias-
tocne radionuklidovi angiografia). U zdravych deti invazivne vySetrenie neprichadza
do dvahy. V praci sa vieobecne u vrcholovych §portoveov uddva priemerné zvidgenie
vnttorného priemeru favej komory okolo 10 %, hrubky zadnej steny favej komory
okolo 15 - 20 % a hmotnosti favej komory aZ o 45 % v provnani s netrénovanou
dospelou populaciou (7). Nédstup zmien v stavbe srdca §portovca sa individudlne pozo-
ruje za tyzdne aZ mesiace po zacati energického tréningu, ndvrat do pdvodnych pome-
rov po uplnom preruseni tréningu sa moze uskutotnit v podobnom &ase (7). Pri
detskej Sportove] populdcii ostdva otazne, v akom veku sa za¢inaju prejavovat zmeny
v Strukture myokardu. V nami vySetrovanej skupine $portovcov s prevaujicim dyna-
mickym charakterom zifaZe sa vysledok jednoroéného tréningu v [adovom hokeji
neprejavil v echokardiografickych parametroch v porovnani s priemernou detskou
populaciou {(okrem signifikaniného rozdielu v hnibke zadnej steny favej komory
v enddiastole). Ticto vysiedky si predbeZné, konetny zéver sa bude dat urobit aZ po
uplynuti celého trojroéného obdobia sledovania.
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HEART RATE AND OXYGEN UPTAKE CHANGES DURING
CONTINUOUS TWO-HOURS TREADMILL RUN OF DIFFERENT
INTENSITY

J. NOVAK, E. V. MACKOVA, P. MORAVEC, T. JURIMAE
Introduction

Heart rate is the most frequently used criterion of the training intensity in the practice
of athletic preparation. As long as the intensity of the training stimulus does not reach
the threshold level, only slight adaptation changes in the athlet’s body can be
evoked. It is a welt known phenomenon that during continuous constant performance
of cyclic character heart rate tends to a slight increase. We investigated the change of
heart rate during two hours continuous running of different intensity in two groups of
runners with different running performance.

Methods

Examination was carried out in 4 Marathon runners and 4 recreational runners (jog-
gers) characterized in Table 1. All Marathon runners had been successful in the past
running season with times achieved within the range from 2:26 to 2:32 hours. Howe-
ver, none of the joggers ever run a Marathon race. All of them were jogging regularly,
two of them participated from time to time in fun russ in distances up to 10 km.

Several days prior of the first two-hours load, laboratory examination was perfor-
med to assess the dependence of running velocity and VO, in three submaximal loads
(Fig. 1), and to assess the maximal aerobic power {VO,max) at vita maxima conditi-
ons. All subjects were in good health and had no history of cardiorespiratory disease.
They performed a progressive incremental exercise test to exhaustion on the treadmill
(Jaeger GFR). Minute ventilation (Vy), VO, and CO? production (VCO,} were
measured every 30 seconds using the Dataspir analyser (Jeager — GFR). The gas analy-
sers were calibrated with known gas concentrations as determined by interferometer
(Zeiss GDR). Heart rate and rhythm were monitored by surface electrodes attached
to the anterior chest. The load intensities were individually calculated at levels of
50 %, 65 % and 80 % of VO, max.

In the endurance tests the subjects ran for two hours at a given intensity. Selected

Table 1. Characteristics of the subjects

Marathon Runners Joggers
n=4 n=4

X s X 8
Age (years) 21.7 1.3 30.2 86
Height {cm) 176.5 4.8 180.8 2.2
Weight (kg} 65.2 5.8 76.2 2.8
Body fat (%) 7.7 1.4 10.4 30
Lean body mass (kg) 60.3 6.2 68.2 0.8
VO,max (1.min™') 4.90 0.38 4,66 0.40
VO,max.kg™' (ml.min"'} 75.3 4.4 61.8 6.7
VO,max. kg LBM 81.8 5.0 69.0 59
O, pulse max (ml.min!) 25.9 2.7 24.1 3.0
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Fig. 1 Determination of the intensity of two-hour treadmill loads from VO,: running

velocity (v) ratio. In P.K., running velocity corresponding to 50 % VO,max was
10.9 km.h"L,

cardiorespiratory and biochemical parameters were followed up during the load and in
the early stage of recovery. Muscle biopsy from vastus lateralis was also performed
before the start and after the finish, and the samples were analysed for fibre composi-
tion, selected enzyme activities and glycogen content.

The data of VOE, heart rate and other cardiovascular parameters were recorded in
intervals of 30 seconds for 3 min at rest, the first and last 12 minutes of load, every
2 minutes before the end of 10 minutes intervals during the run, and during 5 minutes
recovery. )

The ambient temperature during the experiments was maintained on the constant
level of about 21 “C. Individual comparisons of group means were made by means of
the Student’s t-test for unpaired samples. The difference was evaluated significant at
p =005,

Results

A slight increase in VO, during the two-hours runs was observed (Fig. 2). In the case
of more evident increase in 3 subjects, the running velocity was decreased by 0,5 K.h~!
in the 60th or 90th min of load. Hence, the average increase of VO, in the attempts did
not exceed 3 % of the predicted level. During the continuous runs true steady state
rate was found in all loads except one. Simultaneously analysed blood samples showed
that lactate concentrations in these tests were well below the level corresponding the
anaerobic threshold. The only exception was the third load in joggers. 80 % of
VO,max proved to be too high for the level of cardiorespiratory fitness, while the
intensity exceeded the anaerobic threshold Jevel. The onset of blood lactate accumula-
tion led to increased lactate concentration in this test, The increase of blood lactate
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Fig. 2 Changes of oxygen
uptake (VO,) during the 2-
hour runs of different in-
tensity in marathon runners
{M) and joggers (I). Avera-
ge values are given in the
curves. Joggers interrupted
the load preliminary in the
last trial.

was not accompanied by the increase of VO,. The situation could be considered as
falsc steady state and led the joggers to finish their performance before two hours,
aircady after 49 — 100 minutes of running.
A similar situation was observed in VO, kg”' BW, With regard to the higher body
weight in joggers, a significantly higher level was found in Marathon runners (Fig. 3}).
Fig. 4 shows the changes in heart rate. Inspite of the relatively cqual load in each test
higher HR was found in the group of joggers. The diffcrence was significant at 65 %
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VO,max, and specially at 80 % VO,max. Compared with the HR in the 5th minute, it
increased on the average by 11 to 15 % in Marathon runners and by 12 to 20 % in
joggers at the finish,

The individual course of heart rate changes in Marathon runners is given in Fig. 5,
and similarly in joggers in Fig. 6. The magnitude of heart rate increases was individual-
ly different between 6 and 23 %.
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Fig. 4 Heart rate changes
during the 2-hour runs of
different intensity in ma-
rathon runners {M) and
joggers (1)
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There are many reasons to be considered as factors increasing VO, during a long-
term performance. Increased body temperature, haemoconcentration and local
fatigue may be involved. It has also been suggested that increased VO, could be
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Fig. 5 Heart rate changes during 2-hour runs of different intensity in marathon runners
(individual curves). The arrows indicate relative increasc of H, in 120th min compared
10 5th min {average of 4 subjects is given)

connected with the effort of mitochondria to sequester Ca* * released at the beginning
of muscle contraction from the vesicles of sarcoplasmatic reticulum.

The major changes in the cardiovascular system during prolonged work appear to be
the following:
a) peripheral cutaneous venous tone which normally increases in proportion to the
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Fig. 6 Heart rate changes during 2-hour runs of different intensity in joggers (individual
curves). The arrows indicate relative increase of H, in 120th min compared to 5th min
(average of 4 subjects is given)

severity of work within the first ten minutes of exercise, gradually declines later on,
s¢ that blood is transfered from the central to the peripheral vasculature;

b} cutaneous vascular resistance also decreases;

¢) cardiac filling pressure, central blood volume and stroke volume are reduced so
that cardiac output must be maintained by tachycardia;
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d) the failure of cardiac output to increase while peripheral resistance drops, leads to
the decline of blood pressure. Redistribution of blood flow and volume towards
surface vessels facilitates heat loss. Since the result of the above changes is always
an increased heart rate, myocardial fatigue could become a factor limiting working
capacity in prolonged exercise, especially in untrained subjects.

It can also not be excluded that increased VO, during continuous two-hours runming
could be. at lcast partly, caused by damage of muscle fiber and connective tissue, and/
or local muscle fatigue, leading to additional and progressive motor reinforcement in
quadriceps and other eccentrically acting muscles. resulting in an upwards drift of
VO,. This phenomenon was namely found in the prolonged downhill run. Also deple-
ted glycogen stores in the muscles with increased fat utilization could be responsible
for the altered oxygen demands.

Conclusion

Gradual increase in heart rate during continuous constant performance of enduran-
ce character could not be explained by proportional higher demands of oxygen uptake,
The decline in peripheral vascular resistance caused by cutaneous vasodilation and
decreased stroke volume in the course of the performance appear to be the main factor
leading to increased heart rate. Several other factors, such as damage of muscle tissue
and/or local muscle fatigue may also be involved. If the intensity of the training process
ts related to the velocity of continuous exercise it is to be assumed that with regard to
heart rate response, stress is evidently lesser at the beginning than in the further course

of load,
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FITNESS TESTING AS A COMPONENT OF CARDIOPROPHY-
LACTIC AND GEROPROPHYLACTIC RECREATION PRO-
GRAMMES

K. DANEK
Alrcady since 1961, when we started our health education in the Trade Unions Rec-

reation Homes in the Zdar Higlands we had to cope with mental anachronisms in the
respective population. At least three gross superstitions. deeply anchored in the minds
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of many intcrfered with the possibility to persuade people to exercise more. The first,
in the beginning of the 1960s, only fifteen years after the end of a series of starvations
which culminated in World War II, some people thought it appropriate to recuperate
by more eating and less moving.

The second paleocultural obstacle consisted of a sort of somatophobia, according to
which a well-built body, especially in a naked or half naked condition, was more offen-
sive to the eyes of ,.ordinary" people than bodies distorted by a thick fat armour, dys-
pnoeic at the slightest motion; the paragon for this attitude was the monkish style of
life in which the body as a subject of pleasure derived from sex and exercise was
denigrated as sinful, while the only permitted or approved pleasure were those which
were likely to destroy the body’s sinful inclinations to sex and motion, — namely beer,
pork, dumplings and buns.

The third and ostentatiously proclaimed cultural hindrance was the idolization of the
brave soldier Svejk* as a ,cheerful folk hero“, incorporating propensity to any sort
of consumption and aversion to any sort of activity.

Hence the distinguished style of life, at least subconsciously was, the exact opposite
of running. walking. cxercising of any sort, of nudity and fitness. Studying the free-ti-
me preferences and recreation behaviour patterns between 1964 and 1969, we found
that most people preferred so-called bathing; in fact it consisted of 79 % lazily lying
and sitting, 5 % some effortless ball games, 9 % playing in shallow water, 2 % rowing
and 5 % swimming,

The urge tor more exercise and less eating was only slowly becoming apparent. So,
e.g.. as late as 1985, at an occasion Astrand mentioned that the daily food consumption
of 12.5 MJ as rather abundant, Czech authors cstimated the daily consumption of
16.6 MJ in form of food (plus some 2 MJ in form of alcoholic beverages, mainly beer)
as . sufficient enough™ for guests Staying at the Trade Union’s Recreation Homes.

Thus. cultural re-education to a deeper experience of the body in motion. rather than
of the body-landscape symbiosis, was a preliminary to any direct exercise propaganda.
We tried it with bibliotherapy, i.e., reading of poetry, essays and even music for men-
tal hygienic aims, making extensive use, not only of such authors like Wordworth,
Hazlitt, Thoreau, Stevenson and Turgenev, but alse of regional ones, of whom some
achieved world reputation, such as G. Mahler, O. Bfezina, J. and P. K#itka, Bures
and B. Martinii, more recently also I. Skédla. Apart of bibliotherapy we tried it with
word meditation, recommending, e.g., to walk and to reflect thoroughly upon such
words as _health™ or ,path“, or ,tree”, or ,foot", and their semantic relations. Howe-
ver. this is not the place to enlarge upon those adjuncts of the matter (Tab. 1).

The beginning 1970s was exactly the time in which our previously lower incidence of
heart disease began to increase, reaching at last one of the foremost places in the
world. This apparently gave more impetus to our argumentation. People began to ask
questions about simple methods of self-control of fitness expressing, however, dislike
for any tedious running around some level playground, gangway or runway with the
well-known agoraphobic, subconscious connotation of such places. Apart of agora-
phoby and boredom, the running test (Cooper’s imitation of Balke's test became popu-
Jar at that time) caried out on playgrounds in sport dress provoked the spectators to
comments like ..look, one fool again trying to pose like an athlete”, and the possibility
to be held for a sports exhibitionist is, of course, disagreable for most normal people.

Hence, we turned to history, and finding in a Knidian text ,Peri ton entos pathon™,
a citation of testing the patient’s health by observing their uphill walking with more
exact evaluations of such testing later by Brian Robinson, Coulomb, Nick and Oertel.
We then designed the method of ascending terrain tests realized on shady wood-
land paths ascending at an angle between 12 % to 18 %. i.e. between 7° and 10°; the
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Fab. 1: Cardioprophylactical exercise as a theme of questions in group discussions with receration
guests in trade-unions’ recreation homes.

Time covered by the table:
Number of group discussions:
Participants (avcrage No. per each discussion)
Average number of questions asked by participants
Percentage of questions focused on cardioprophylactical exercise and
recreation

1961 - 1986
503
62
2.32

37.4%

Tab. 2: Results of fitness testing in 801 subjects (tested between January 1,1985, and April
30,1986): average heart rates:

sex: l Age: 20-29 30-3¢% 40-49 50-59 60 -69 70-79
N HR| N HR| N HR|[ N HR| N HR| N HR
144 142 139 137 '
male ¥ e 3[ 127 43| 8 3] 52 4| B :I?T 15 113’:;
145 145
female 74, 5| 18 5| 101 il?g 72 il‘;g 54 ilﬂ 14 +1%g
145 143
both 123 T3] 245 7[5 188 il‘g 124 ilig 92 _ﬂ?g 29 J%
156-0.3.A 148 146 143 139 137 133
156-1/3.A 148 144 141 138 135 131

w2

Tab. 3: Results of fitness testing (..to reach sufficient information about
what fitness testing means“} in 213 subjects aged 60 and more, tested
between January 1, 1985, and May, 1987;

Group: Women:

N: | Body mass: HRmax: Wmax/kg:
All 121 | 71.6 £ 8.4 1349+ 15 | 1.11 £ 0.23
Winter 40 69.6 £ 8 138 + 13 1.16 £ 0.2
Aut. + sp. 81 726=+8 133+ 16 1.08 + 0.1
60 - 64 67 TN6=+8 139 = 16 113 +£0.2
65 -80 54 7178 130 + 14 1.09 £ 0.1
Group: Men:

N: | Body mass: HRmax: Wmax/kg:
All 92 79.8 + 11 133099 | 1.34 £ (.28
Winter 33 79.7 = 11 136 = 10 136 £ 0.3
Aut. + sp. 59 T8+ 9 131 % 10 133+ 0.2
60-64 44 80.1 £ 9 [34+9 1.32 + 0.2
65— 80 48 79.6+ 11 133 + 16 1.35 0.3




Tab. 4: Results of the same fitness testing. as compared with laboratory
ergometrical examinations in equal age groups:

Group: Women:

Recreation N: Body mass: HRmax: Wmax/ke:
gl.ll.'.‘..‘i[?i.

60—-64 67 716 £ 8 139+ 16 1.13 £0.2
60 — 80 54 .78 130 + 14 LW £ 0.
Healthy subj..

labor.:

60— 64 16 151 £ 19 1.42 + 0.3
65— 74 17 152 + 25 1.32 2 0.3
Pats., labor.:

60— 64 52 149 + 14 1.25 = 0.4
6574 52 142 = 18 .12 £0.3
Group: Men:

Recreation N: Body mass: HRmax: Wmax/kg:
guests,

60 -64 44 #L1 9 134 £ 9 1.32 £ 0.2
65 - 80 48 79.6 £ 11 13310 149 =03
Healthy subj..

labor.:

60— 64 52 154 + 17 222405
6574 62 153 £ 17 209205
Pats.. labor.:

6064 168 146 £+ 16 1.66 * (1.5
65-74 181 147 = 18 1,53+ 0.5

length should be between 700 and 1500 m, and the difference in the altitude of the top
and the start should be at least 100 m.

For any track with these parameters, the total oxygen consumption per kg of body
mass of the hiker ascending can be roughly estimated as the sum of double the clevati-
on with one eight of its length, both expressed in meters. This number divided by the
number of minutes needed for the climb gives the probable value of the reached
oxygen consumption per minute per kg body mass.

In order to prevent any competively cramped exertion, we appcaled to the partici-
pants of the tests, to walk only briskly enough as to fecl the movement sufficiently in
the whole body. and to count their heart beats during the first ten scconds immediate-
ly after arrival at the top. Dividing the numbcr of oxygen consumption by the number
of heart beats in the first ten sconds of recovery gives the number which is closely
proportional 1o the value of the relative heart beat bloed volume, i.e., cxercise pulse
volume related to one’s body weight. To reach satisfactory results in this criterion, any
inadequately great exertion on the track is unnecessary. The fundamentals of this
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testing method were described in our research report, approved by the research coun-
cil led by the late Prof. V. Seliger in 1975 (No VII-13-4/5).

Apart from this we stimutated the administration of the Trade Union’s Recreation
Home Medlov to equip their house with a fitness unit with a mechanically braked
bicycle ergometer. Qur nurses demenstrate there, once a week, fitness testing as a
form of play or recreation, not as a medical examination procedure. The testing con-
sists of successive four-minutes’ work, starting with 100 W for men and 75 W for
women and is carried out only until the subject feels . sufficiently informed* about
what a fitness test is, or ,has just enough of it*. As a matter of course only healthy
persons, not taking any drugs can be tested this way. Up to now, i.e. to the end of
August 1987, 3686 test were carried out. Statistical analysis of results of 801 tests done
between January 1985 and April 1986 show that the heart rate corresponding a . suffi-
ciently informative* exercise in holiday-makers of the guest house, closely followed
the equation 156 — 0,3 x age or 156 — 1/3 age (Tab. 2).

Today we present results gained up to May of this year in 213 subjects aged 60 years
or more. The evaluation comprises data of body mass, heart rates reached in this
testing, and its corresponding value of crgometric work related to body mass of the
subject. There were no differences between the sexes in heart rates; obvious differen-
ces arc in body mass and crgometric work (Tab. 3, 4).

It is interesting to note that the winter guests scored better than those who came to
stay in the autumn or in spring. It may be due to different expectations coupled with
recreation in various seasons. Those coming in winter show more audacity, knowing
they come to a climatically rough place; hence, they dare more also on the ergometer.
Is it a psychomatic trait that preference for winter implies better fitness?

Finally let us consider differences between the younger group, i.e., up to the age of
64 years, and the older, i.e 65 years and more. When compared with heart rates we
found in the same age groups in Jaboratory conditions, the testing values reached in
the recreation home correspond to 75 % (M) or 80 % (F) of the breadth of heart rates
reached by healthy persons in laberatory conditions, or to 83 % (M) and 87 % (F) of
those reached by persons there,

Let me conclude with the words of a 68 years old holiday maker, who after 5 hospital
treatments for IHD participated in 1973 in one of the turns , Holiday for Health” orga-
nized at that time in cooperation with the Travel Agency Cedok. When reviewing the
supposed effects of the holiday he said: ,.I don’t know if my heart got better, probably
not. But I now know for certain that my heart is still in a way reliable. During my stay
here I repeatedly ascended the same track on which 1 saw top cross-country skiers
being tested in their summer training. But what does it matter? They are young and
competitive, they can take it in a hurry. I am old and I do not compete with anybody
but myself. I am in no hurry, I have time*. Now the words of Comenius: ,,Omaia sponte
fluant, absit violentia rebus”.
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MOZNOSTI VYUZITI FUZZY MATEMATIKY PRI VYHODNO-
CENI VYSLEDKU ZATEZOVEHO TESTU

B. SIMCIKOVA, M. DRUCKMULLER, )
Z. DRUCKMULLEROVA, 1. SIEGELOVA, 1. DOHNALOVA

.Klasické* matematické postupy a na jejich zakladé sestavené programy pro samo-
dinné poditade vyzadovaly pfesnd, numericky zadand vstupni data. Metody fuzzy
matematiky naopak umo2iiuji zpracovat idaje bud numerické povahy, ale nepfesné,
neuréité zadané, nebo dokonce povahy slovni (linguistické)}. Fuzzy expertni systémy
pak umoziuji uloZit do paméti potitate a ddle zpracovat mySlenkové postupy zkuse-
nych odbornikii, které byvaji asto v praxi dokonale ovétené, ale v konkrétnim vyjad-
fovani dosti nepfesné. Pro ulozeni fuzzy expertnich systémil do paméti poéitace se
pouzivi linguistick¥ch modeli.

Metoda

Linguisticky model

V technické praxi se pouzivd nékolik typu linguistickych modcld, z nichZ kazdy je
vice nebo méné vhodny pro konkrétni acel. Pro zpracovéni vysledki zatéZového testu
je nejvhodnéjsi poutiti CCD-modelu, ktery dile definujeme:
veli¢ina X, nabyva linguistické hodnoty h, a
velidina  x, nabyva linguistické hodnoty  h, a
veli¢ina  x, nabyvd linguistick¢ hodnoty

velicina nabyvi linguistické hodnoty
veli¢ina nabyva linguistické hodnoty
velicina nabyvi linguistické hodnoty

velitina x_ nabyva linguistické hodnoty  h, a

n

velitina vy nabyvd linguistické hodnoty k.

Pritom velifiny x, ........ x, nazveme nezévisle proménnymi, velidinu y nazveme zavi-
sle proménnou.

Linguistickym CCD-modelem nazveme koncénou mnoZinu prohlaseni spojenych
logickou spojkou nebo,

Piiklad

Velmi jednoduchy CCD-model miZe mit napf. dvé nezdvisle proménné: systolicky
a diastolicky krevni tlak (STK a DTK), které mohou nabyvat linguistickych hodnot:
nizky. stiedni, vysoky. Zavisle proménnou je diagnéza, ktera uréf, zda pacient ma
ncbo nemd hypertezi. Linguisticky model pak muZe sestdvat z téchto prohligent:
STK je nizky a DTX je nizky a pacient nema hypertenzi, nebo
STK jec vysoky a DTK je vysoky a pacient md hypertenzi, nebo
STK je vysoky a DTK je stfedni a pacicnt ma hypetenzi, nebo
STK je vysoky a DTK je nizky a pacient ma hypertenzi, nebo
$TK je stiedni a DTK je nizky a pacient nema hypertenzi apod.

Nejjednodusii model je probézné dopliiovini databanky novymi odbornikovymi
poznatky. Tyto nové daje jsou dale vyuZiviny i bez pfitomnosti odbornika, ovsem
jen v takovém rozsahu, v jakém byly do paméti pocitace uloZeny.

Aby byl linguisticky model uvedeny v pifkladu 1 smyslupliny, musi byt definovano,
co s¢ rozumi{ pod pojmem nizky, sttedni a vysoky krevni tlak. Ve fuzzy matematice se
takové vagni pojmy zaddvaji fuzzy mnoZinou.
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1. Kaida hodnota, ktera je mensi nez 130 mmHg/= a/ jisté neni povaZovana za stied-
ni (stupeil pfislusnosti = 0) s.p. = 0.

2. Hodnoty STK mezi body a, b (140 - 160) povaZujeme s jistou neuréitostf za stfedni
hodnotu STK, pficem# ¢im vy3si je hodnota stupné prislusnosti (s.p. E 0,1), s tim
vetsi jistotou povazujeme STK za stiedni.

Mezi body b, ¢ je stupent pfisludnosti roven 1, tj. x STK povazujeme jisté za stiedni.
Interval mezi body ¢, d je x analogicky pfipadu 2.

KaZdd hodnota tiaku vy$$i neZ bod d uZ jisté nepatii do popisované fuzzy mnoZiny
(s.p. = 0). :

Podobnym zplisobem jako na obr. 1 se pak definuji ostatni pojmy potfebné v lingui-

stickém modelu.

Dotazem pak nazyvame uspofddanou n-tici hodnot nezdvisle prom#nnych,
odpovédi pak nazveme odpovidajici fuzzy mnoZinu reprezentujici zavisle
proménnou.

il

s.p.l -

130 140 1
a b

l
l
1
}
|
|
1
60 170 /mmHg/
c d

Obr, 1. le zndzornéna charakteristika funkce fuzzy mnoZiny
~sttedni systolicky tlak*. Lz¢ ji velmi snadno popsat &tyfmi vyzna-
genymti body: a, b, ¢, d.

Dotazem v lingnistickém modelu z ptikladu 1 miZe byt napi. dvojice hodnot (110,
130), odpovéd zni: pacient nema systolickou hypertenzi. V tomto pfipadé nids dotaz
ptimo zapadl do prvniho prohldseni modelu. Odpovéd je ,,jistd*, pokud pro viechny
¢iselné hodnoty dotazu je stupeii piisludnosti roven 1. Pokud tomu tak neni, tj. stupné
prislunosti éisel v dotazu jsou z intervalu (0,1), pak je odpovéd vice & méné neuréita,
stupeii piislusnosti odpovédi je rovné? z intervalu (0,1). Pak je vhodné stanovit, jak
vysokou miru uréitosti odpovédi pak poZadujeme, tj. jak mnoho nejistou odpovéd
budeme jesté brat v tivahu. Tuto hodnotu stanovime &islem a, pfi¢emz poZadujeme,
aby ,.jistota" odpovédi byla nejméné a. MiZe viak nastat situace, Ze dotaz neaktivuje
#4dné prohldeni, tj. nebude existovat v modelu 24dné takové prohlageni, v némZ by
&islené hodnoty dotazu mély vSechny stupné piisluSnosti > 0. Pak oviem model odpo-
véd na dany dotaz neda viibec, odpovéd nebyla do pameéti uloZena. V takovém pfipa-
dé se miiZeme pokusit ziskat z modelu odpovéd pomoci tzv. D-roziifeni. Pfedem viak
vime, Ze to bude odpovéd ne zcela spolehliva.

D-rezditeni CCD-modelu. Dotaz oznatime (a,, a, ..... a ). Zvolime Cislo
& = 0 a za dotaz poloZme uspotadanou n-fici intervali a, - 8;a, + 8;a,-8;a,+ d......
a_— &, a, + & Budeme hledat nejprve odpovéd pro 8 = 0 (plvedni dotaz) a pak zvo-
lenym zpisobem zvét¥ovat. Tim se nidm dotaz sice ,,rozmaZe” co do své urditosti, ale
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Parametry vyéastreni

pacienta
Lingvisticky
CCD-model

potitaten se~

stavend diagndza do-
statelne . jisté

O=roz#irent
CCD=modalu

Méne jistéd diagndza

Kontrola lékarem

Je
diagndza po=

4

piagnéza

tvrzena 7

Lékarem sastavens
diagndza

Obr, 2. Vivojovy diagram automatizovaného vysetfeni pacienta

-

Diagnodza
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postupné se zlepSuje moZnost ziskat odpovéd. Pro riizné § se pouZitim D-roziiteni zis-
ka razn& kvalitni odpovéd. V 2adném pfipadé viak takto ziskanou odpovéd nelze
povaZovat za zeela vérohodnou. Vidy je nutna nésledna kontrola odpovédi zkusenym
odbornikem. V pfipadé, ¢ lékai s odpoveédi souhlasi, povaZuje se za vyslednou diag-
nézu. V opatném piipadé stanovi 1ékai diagndzu finou a tuto ulozi jako nové prohia-
seni do liguistick¢ho modelu.

Vysledky

Expertni systém pro automatické vyhodnoceni parametrd pacienta
ziskanych pki zitéZovém testu

Byl sestaven expertni systém pro automatické vyhodnocovini zatézového testu.
Jeho jadrem je linguisticky CCD-model, ktery obsahuje vice nez 300 prohladeni a me-
toda D-roziifeni CCD-modely,

Zpracovani parametri konkrétniho pacienta timto expertnim systémem je popsano
vyvojovym diagramem na obr. 2. Pouzity linguistick§ model m4 13 nezavisle promén-
nych, zdvisic proménnou je diagnéza.

Nezivisle proménné jsou:

STK,, - systolicky ttak krevni  pred zatezi
STK .. - systolicky tlak krevni  maximalni
STK — systolicky tlak krevni v 3. min, po zdtéz

DT]{“h — diastolicky tlak krevni  pfed zatezi
DTK, ., - diastolicky tlak krevni maximdlni

DTK, " - diastolicky tlak krevni  ve 3. min. po zdté3i
TF, — tepovd frekvence pfed zdtezi
TF .. - tepovitrekvence maximdlni

) - tepova frekvence ve 3. min. po zdtési
VK - vék

Tyto nczivisie proménné mohou nabyvat linguistickych hodnot uréengch fuzzy
mnoZinami pomoci charakteristickych bodi a, b, ¢, d (obr. ).

Dalsi nczdvisle proménné jsou popsiny pouze linguisticky:

TS - télesni stavba (dle Kaupova indexu): § — §tihly. P — pfiméfeny., R — robustni,
O - obézni )
SO - subjektivni obtize v pribéhu vysetieni: # — zidné, U - tnava, C — cephalea,

Z - zivraté, P — palpitace. S — stenokardic. D — dusnost apod.

EKG - zmény kiivky EKG v pritbchu a po z&tézi: B - Zddné. ESK - cxtrasystoly ko-
morové. ESP — extrasystoly polytopni. DST - deprese ST dsckuy apod. Zavis-
le proménnd diagnéza (DG) nabyvd téchto linguistickych hodnot: Z - zdravy
Jedinee. T — trénovany sportovee, ZA ~ zdravy astenik, HJ - hypertenze ju-
venilni. H — hypertenze, HAP ~ hypertenze a angina a ischemickd choroba
srdecni, VD — vegetativni dystonic apod. Ponévads aplny linguisticky modcl
obsahuje vice nez 300 prohldieni. nelze ho uvést v plném zneni.

Zavér
Pomoci linguistického modelu byl sestaven systém pro automatizované poéitadové
zpracovini vysledkd zatézového testu. Systém sc prib&zng doptiiuje. Po dosazeni

dostateéné aplnosti linguistického modelu bude moci byt tento model vyuzit v Siroké
1ékaiské praxi.
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PSYCHOGENN{ KOMPONENTY FYZICKE AKTIVITY MARA-
TONCU VE VEKU OD SEDESATI DO SEDMDESASTI LET
7 HLEDISKA KARDIOPSYCHOLOGIE

E. KRUZEJ, J. CHRASTEK, M. BERANKOVA,
M. KUBACKOVA

Uvod

Ve Vyzkumném ustavu baineologickém (VUB) jsme vySetiili v r. 1986 soubor mara-
toncd (n = 13), ktefi zde absolvovali pétitydenni pobyt vyzkumné a tréninkove pova-
hy. Zjisténé vysledky a jejich interpretaci z hlediska t&lovychovného lékatstvi uvadi-
me na jiném misté {1). V této préci se zaméfujeme na psychogenni komponenty fyzic-
ké aktivity maratonci, strukturu jejich osobnosti, typy chovani (die Rosenmana)
a psychologii Zivotospravy. Obdobné jsme vySetfili dva Uspéiné maratonce-kardiaky
(2) a zjistili jsme, Ze maratonsky béh tvofi dominantu jejich dusevni homeostazy
a v jejich pfipadé je dilleZitym ndstrojem dspésné protistresové sekundarni prevence
ischemické choroby srdeéni (ICHS).

Nami zkoumany soubor ve VUB se skl4d4 aZ na jednu v§jimku ze zdravych jedinci,
ktefi diouhodobé provadéji vytrvalostni trénink a maratonsky b&h. Tato price je
soutasti komplexni analyzy vztahli mezi riznymi typy fyzické aktivity a duSevni
homeostazou zdravych jedincti, jedinch, u nichz byly zjistény standardni i psychogenni
rizikové faktory ICHS, a jedincii, kteti prodélali akutni infarkt myokardu (AlIM).
Tyto analyzy uskutediiujeme z hlediska kardiopsychologie (3).

Metodika

Psychodiagnosticka vySetfeni jsme uskute¢fiovali témito metodikami:

1. Cattelliv Sestnictifaktorovy dotaznik (4). Hodnoceni je zaméfeno na postizeni
dimenzionality osobnosti.

2. Eysenckiiv osobnostni dotaznik, forma A a forma B (5). Obsahuje 8kdly introverze
— extraverze, emoéni stability — emo¢ni lability, jakoZ i 1zi-skore.

3. Bortnerova $kala (6). Umoziiuje identifikaci korondrniho, nekoronirniho a smise-
ného vzorce chovani.
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4. Rizeny rozhovor o stravovacich navycich se zdznamem do standardizovaného
exploraéniho listu (7).

5. Rizeny rozhovor o otdzkdch psychologie zivotospravy se zdznamem na magnetofo-
novy pasek (8), Umoziuje téZ analyzu hlasovych charakteristik dle Rosenmana (9).

Vysledky psychodiagnostického vySetfeni porovnavame s vysledky klinickych vyse-
tfeni provadénych doc. MUDr. J. Chrastkem, CSc.. vedoucim tymu vyzkumu mara-
toncil ve VUB v Maridnskych Léznich.

Vysledky

Typy chovéani a osobnostni charakteristiky jsou uvedeny na tab. 1.

Korondrni vzorec chovini (typu A-2) bylo moZné identifikovat u deviti maratoncii
{69.2 %), nekoronarni vzorec chovani typu B-3 u jednoho maratonce (7,7 %) a smise-
n¥ vzorec chovdni u 3 maratonct (23,1 %). Pozoruhodna je absence extrémniho typu
korondrniho vzorce chovani v podobé typu A-1 a plné rozvinutého nekoronarniho
vzorce chovani v podobé typu B-4,

PfeviZnou véts§inu maratonct (10, tj. 77.0 %) lze klasifikovat jako introverty, dva
maratonce (15,2 %) jako typy osobnosti na pomezi introverze a extraverze a jednoho
maratonce (7.7 %) jako extraverta. Tii maratonce (23,1 %) lze klasifikovat jako
melancholicky typ osobnosti, $est maratonct (46,2 %) jako flegmaticky typ esobnosti
a ¢tyfi maratonce (30,7 %) jako smifeny typ osobnosti, V nasem souboru se viak ne-
vyskytli Zidni vyrazni extraverti, at jiZ cholerického &i sangvinického typu.

Osobnostni charakteristiky podie vysledki Cattellova testu 16 PF u jednotlivet a ce-
t¢ho souboru obsahuje tab. 2. Hodnotime faktory, které identifikuji:

a) anxietu a sklon k pocitum viny, tj. faktor O+

Tabulka 1. Typy chovini a osobnestni charakteristiky maratonei

Vyzk.¢. Iméno Typchovini Klasifikace na ose Typ osobnosti
{dle Rosenmana) introverzc —extraverze {dle EOD-A
a EOD-B)

L. F.B. typX extravert smiseny

2. P.D. typA-2 introvert flegmaticky

3. AD. wpA-2 introvert smiseny

4. Q.H. typA-2 na pomezi smieny

intro a extraverze

5. JH. typB-3 introveri flegmaticky

6. AF. typA-2 introvert flegmaticky

7. V.CH. typX introvert flegmaticky

8. JL.CH. typ A-2 introvert flegmaticky

9. IM. typA-2 introvert melancholicky
14. FM. tpX introvert flegmaticky
1. G.P. wypA-2 introvert melancholicky
12. J.R. typ A-2 na pomezi smifeny

intro a extraverze

13 0.Z typA-l introvert melancholicky
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Tabulka 2. Osobnostni charakteristiky maratoncii podle vysledku Cattellova testu 16 PF

vyzk, ¢. Jména Faktory osobnosti {uvedeno ve stenech)
probandi A B € E F G H I L M N O Q @ 0 Q
1. F.B. 5 3 3 5 1w 3 7 6 w7 71 5 { 5 5 4
2 P.D. 6 9 6 9 T O O6 8 6 6 3 35 3 Yy 5 4
3 A.D. 4 10 7 5 4 W0 5 6 3 8 4 4 3 5 5 f
4, QO.H. 5 10 5 6 6 6 6 6 8 3 7 5 4 10 3 6
5. J.H. 3 7 8 4 4 7 6 6 4 5 9 34 7 6 i
6. AF. p 5 6 5 6 3 5 5 6 6 3 4 2 7 7 6
7. V.CH. 4 W 71 6 5 7 7 8 3 & K 4 6 5 5 2
8. J.CH. 5 7 10 35 7 RN ¢ 7 1 3 6 6 4 5 7 3
v, J.M. 3 3 8 5 5 6 5 8 7 4 5 3] | 7 6 3
10. F.M. 4 6 7 5 4 5 3 5 4 5 3 3 4 5 9 6
1. G.P. 4 7 6 5 3 5 3 6 6 6 3 6 3 6 4 1
12. I.R. 2 6 7 7 w 7 7 3 1 6 6 3 4 3 4 3
13. 0.Z. 4 3 3 4 8 5 5 W0 & & 6 35 i 8 2 9
n=13 (@) 10 66 64 55 60 58 55 65 49 56 54 48 34 64 55 348

b) vysokou ergickou tenzi (,.napjatou drazdivost™);
1j. faktor O ;
c) emoéni instabilitu, tj. faktor C—;
d} silu superega nebo charakter, tj. faktor G+
¢) tzv. hrodi kazi, tj. faktor H+
f} vysokou obecnou rozumovou kapacitu, tj. faktor B+

Faktor O =+, 1j. anxicta, je vysoce nadpramé&rné rozvinuta toliko u maratonce . 4
(O.H.). u ného? je téz nejvice rozvinuty faktor B +. t). ma vysokou obecnou rozumo-
vou kapacitu.

Extrémné vysoky faktor O, tj. vysokou crgickou tenzi a ..napjatou drizdivost™ bylo
mozné prokizat v maratonce ¢. 11 G.P..u néhoz ostatni faktory vykazuji viceméné
stfedni a mirné nadpriméré hodnoty. Podrobngjif rozbor ukdzal. zc yde o maraton-
ce. ktery v minulosti koufil 30 a2 40 cigarct denné (coz lze mj. klasifikovat jako urcity
projev kompenzace vysoké psychické tenze) a ktery byl ve véku 34 et poslan do inva-
lidniho diichodu. Na radu vyznamného vojenského lékafe zagal trénovat jogging
(5 km) a b&hem tii lct se propracoval k maratonskému béhu. Jeho etné zdravotni
oblize éméF vymizely a byl posléze opét pfijat do ptivodniho zaméstnan{ (meteorolog
v CSA). V soutasné dobé je zdrav a patii mezi ncjisp&sné)si ¢s. maratonce své vékové
kategorie,

Faktor C-, tj. v¥raznéjsi emocni instabilitu bylo mozné v tomto testu prokazat toli-
ko u dvou maratoncd (&. 1, F.B.) a & 13 (0.Z.). U probanda ¢. 13 je tato instabilita
ncjvice spojena s vysokou ergickou tenzi {faktor O/ = 99 stenit). zatimeo u maraton-
ce ¢, 1 tomu tak neni; pro ného je viak pfiznacnd dosti sniZena rozumova kapacita
(faktor B— = 3 steny).

Faktor G+, tj. silu supercga ncbo charakteru bylo moZzné klasifikovat u dvou mara-
toncd jako nejrozvinutéjdi (faktor G+ = 10stenit, ¢.2P.D. a g 3. A.D). Utéchto
maratonci se soutasné projevuje vysoka obecnd rozumovi kapacita a emogni stabihi-
ta, U t¥i maratoncd je faktor G v¥razné sniZeny (B steny): jdc o maratonce ¢. 1. F.B.
a ¢ 6, A.F. a dokonce jen 2 steny dosahuje u maratonce ¢, 8. J. CH.

Faktor H+. tj. tzv. hrosi kizi bylo moZné identifikovat jauko dobrou (5 stend) ¢i
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jako nadprimérné rozvinutou (6 — 7 stenil) u jedenacti maratoncd a jako vyrazné sni-

Zenou u dvou maratonci (3 steny). V jednom piipadé je vyrazné sniZeny faktor H spo-

jeny téZ s vysokou ergickou tenzi (faktor O,+), a to u maratonce &. 11, G.P. (10 ste-

nd).

Faktor B, tj. vysckeu obecnou rozumovou kapacitu, jsme zjistili u sedmi maratonch
(7 stend a vice}, z toho u tii maratonc rozumovou kapacitu nejvy$siho stupné (10 ste-
nid}, priamérné dobrou u tii maratoncii (5 — 6 stenit). Zjistili jsme viak nizkou rozumo-
vou kapacitu, a to u tfi maratoncu (3 steny).

Vysledky zkoumanych faktori souboru maratonca jsou tyto:

1. faktor O (anxieta) je podpramérny (4.8 stenu);

2. faktor O, + (vysoka ergicka tenze, . napjatd draZdivost* je toliko primérné rozvi-
nuty (3,0 0 stenu);

. u faktoru C- je absence, zatimco faktor C+ (vySsi sila ega, emoéni stabilita) je
nadprimérné rozvinuty (6,4 stenu);

. faktor G + (sila superega nebo charakteru) je primérné dobry (5,8 stenu);

. faktor H+ (tzv. hrodi kiZe) je taktéZ pramérné dobry (5,5 stenu);

. faktor B+ (vysoka obecnd rozumova kapacita) je ve srovnani s ostatnimi zkouma-
nymi faktory nejvyssi a dosahuje 6,6 stenu, 4. lze jej klasifikovat jako nadpromeér-
ny.

Cattelliiv test 16 PF prokdzal pfevaing kladné osobnostni charakteristiky nami
zkoumaného souboru maratonci.

Vybrané charakteristiky z oblasti psychologie Zivotospravy jednotlivel a celého
souboru maratonci jsou na tab. 3. Deset maratonctl jsou nekufdci 2 ani v minulosti
tzv. svatetné nekoufili. T maratonci jsou exkufdky: jeden z nich koufil v minulosti
tzv. svatedné, daldi koufil cca 15 cigaret denné a koufeni zanechal pfed dvaceti lety
a tieti koufil 30 - 40 cigaret denné a koufeni definitivné zanechal v r. 1957.

Nasi maratonci nejsou sice Gplnymi abstinenty, ale piti alkoholu je pro né bud vyji-

e

(=L

Tabulka 3. Vybrané charakteristiky z oblasti psychotogie Jivotospravy souboru maratoncii

V. ¢é  lIménc Koufeni Piti Piti Racionalni
diive nyni  alkoholu derné kévy vyiiva
I. B.F. 0 0 ptileZitostné vyjimeéné ano
2. D.F. 0 ] vyjimeéné obéas ano
3. DA 0 i} ptileitostné obéas ano
4, H.O. 0 0 ptilezitostnd vyjimetné ano
5. H.L vyjimeénd 0 ptilefitostné | x denné ano
6. F.A. 0 Q piilezitostné obcas ano
7. CH.V. 15 cig/denné 0 0 4] ano
8. CH.L 1] 0 pfileZitostné obéas ano
{vino)
9. M.L 0 0 vino obden 2 dcl 1 x denné ano
10. M.F. 0 0 vijimeiné 0 ano
1. P.G. 30— 40 cig/ 0 diive pravidelné 1 x denné ano - ¢asteé-
denné nyni vyjimeéné pied tréninkem  né
12. R.J. 1 0 pfilezitostné obéas ano
13. Z.0. - 0 vyjimeéné 0 ano




meéné (a to ve tiech ptipadech), nebo jen pfileZitostné. Pouze jeden maratonec (&. 9,
M.J.) pije asi obden 2 dcl vina.

Tfi maratonci nepiji kavu vibec, devét maratoncu pije kdvu vyjimetné &i oblas
a pouze tfi maratonci vypiji- jednu kdvu denné; z toho jeden maratonec situuje piti
kdvy v§luéné do doby asi pil hodiny pied vytrvalostnim tréninkem ¢i maratonskym
béhem.

Témét véichni maratonci se ve své vizivé fidi soutasnymi poznatky racionalni vyzi-
vy; z toho jeden maratonec se alespon &astetné fidi poznatky raciondlni vyZivy, ale
pfevazné ji podle chuti (¢. 11, P.G.0 ... vytrvalostnim b&hem ja ty Skodliviny spa-
Hm*™).

Diskuse

Vyznam pravidelné pohybové aktivity v primarni prevenci ICHS je dnes vieobecné
uznavin, hloubé&ji se véak zkoumd otdzka rizikovosti jejiho preddvkovini.

Nami zkoumany soubor ukdzal, ze maratonsky b&h je z psychologickéhe hiediska
adekvatni formou dosazeni dudevni homeostazy, psychofyziologické Zivotni a pracov-
ni kondice a soulasné je i dosti spolehlivym ndstrojem protistresové prevence ICHS.
Vytrvalostni trénink a maratonsky béh naseho souboru spliiuje kladné psychogenni
a somatogenni pozadavky zdravé Zivotospravy a zdravého zivotniho stylu. Platnost
tischto zavérd je viak ptisné individudlni.

V psychologii #ivotospravy nami zkoumaného souboru je dilezita absence tabakis-
_ mu, pijdctvi a nadmé&rného piti cerné kavy, tj. jevil, které jsou v nadi populaci dosti
zakotenény nejen u nesportovel, nybrz ¢astené i u jinych sportovnich odvétvi.

Lékafské vySetfeni prokazalo (1), Ze takové standardni rizikové faktory ICHS,

jakymi jsou hypertenze, hypercholesterolemie a obezita, nejsou u maratonci pfitom-
ny.
Kardiopsychologic jako nové pracovni kategorie, ktera zkouma psychogenni a be-
havioralni komponenty a rizikové faktory kardiovaskularnich chorob zejména ICHS,
umoziiuje vizkum a prevenc rizikovych faktori ICHS v psyché chovani s psyché pro-
#{vani; tudi# dopliujc a prohlubuje poznatky preventivni kardiologie.

Zavér

Pohybova aktivita ve vztahu k prevenci ICHS md nékolik zdkladnich a do jisté miry
jiz osvédéenych nastrojii. Vytrvalostni trénink a maratonsky b&h je viceméné racional-
nim vrcholem pohybové aktivity a v individualnich piipadech je spife vhodnym
nastrojem primarai prevence ICHS (10, 11, 12, 13, 14, 15, 16, 17).

Naii maratonci vytrvalostnim tréninkem dosahuji zdravou psychofyziologickou
kondici, dusevni homeostazu a zdravé navyky v oblasti psychologie Zivotospravy.
Nebyly u nich prokazény takové standardni rizikové faktory ICHS, jakymi jsou hyper-
tenze, hypercholesterolemie, koufeni a obezita.
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GRADED EXERCISE TEST IN CHILDREN WITH MINOR CON-
GENITAL VALVULAR AORTIC STENOSIS

T. R. ZDROJEWSKI, P. J. MILLER, P. FLEJSZMAN,
B. BOCIANOWSKA-SOMMER,
J. ALESZEWICZ-BARANOWSKA

Introduction

It has been pointed out that the estimation of exercise tolerance, ECG and arterial
blood pressure changes during exercise may provide important information about the
degree of development in cardiovascular disease, including congenital valvular aortic
stenosis (CVAS) (1,2, 3). A generally accepted indication for surgical intervention in the
above mentioned defect is the gradient between left ventricle and aorta (gradient
LV-Ao) above 50 mmHg. Patients with a lower gradient require very careful follow-up
because anatomic and hemodynamic changes may progress with time (4, 5,6, 7). In or-
der to avoid repeated catheterization we are trying to find other methods for the assess-
ment of progression of the disease (7, 8).

Some papers maintain that systolic arterial pressure (SAP) changes evoked by effort-
can be connected with the peak resting systolic gradient LV-Ao.

The aim of the present study is to assess exercise tolerance, physical working capaci-
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ty and blood pressure changes during an effort in children with evas of a minor degree
(gradient LV-Ao < 50 mmHG).

Material and Methods

Exercise tests were performed in 12 children (7 boys and 5 girls) aged between 10
and 15 with minor CVAS. In all subjects the anticipated LV-Ao gradient assessed by
means of echocardiography (11, 12) was below 40 mmHg. In two cases cardiac cathete-
rization confirmed the value of the gradient obtained by a non-invasive method. In no-
ne of the children left ventricle hypertrophy or repolarization disturbances in resting
ECG were observed. In one case left ventricle hypertrophy was noticed during echo-
cardiographic examination. History revealed that the children under examination had
been restricted for many years in any physical exercise at school or home.

Graded exercise test was performed on the bicycle ergometer EME-400. Load was
increased gradually every three minutes depending on body surface according to
a modification of the Goldberg protocol (13) with a pedalling rotation amounting to
&0/min.:

— for body surface 1,0— 1,2 m? (2 patients}: 20, 40, 60 watts, increasing the consecutive
loads by 10 watts,

— for body surface over 1,2 m? (10 patients): 20, 50, 30 watts, increasing loads by 20
watts.

The test was stopped at the end of the load when heart rate {HR) reached 170/min,
i.e., after reaching about 85 % of the predicted maximal HR for the subject’s age
(obtaining PWC 170 as a physical working capacity index).

ECG was recorded by Multicard E-30 applying leads according to Mason propositi-

on (14). V,, V,, V, were registered during the test (after 1 and 2,5 min in each load);
I, 11, ITI, aV, aVg, aV, and three chest leads were registered before and 1, 2, 4 and
10 minutes after the test.
. Bipolar chest lead CM5 was monitored all through exercise. At the same time as
ECG tracings, arterial blood pressure was measured using a mercury sphygmomano-
meter, assuming phase IV according to Korotkow as diastolic value. Heart rate was
determined from three consecutive RR intervals.

Results

1. Clinical symptoms. In none of our cases it was necessary 10 discontinue the test
due to the occurrence of subjective symptoms (dyspnea, chest pain, paleness, vertigo).

2. Only in one patient the test had to be stopped due to a significant (15) depression
of the ST segment (2,5 mm during 80 msec) in V, lead. The patient was a boy whose
echocardiographic examination revealed features of left ventricular hypertrophy. In
the remaining subjects no cardiac rhythm of ECG repolarization disturbances were
observed.

3. Blood pressure. Table 1 represents concisely the behaviour of SAP changes.
Resting SAP amounted to 121 + 11 mmHg, in HR = 170/min SAP increased by 29 +
15 mmHg (the lowest increase was 10 mmHg, the highest 60 mmHg). Systolic blood
pressure increase in exertion was higher than 35 mmHg in two cases,

4. Physical capacity. Table 2 shows PWC 170 values in children examined, compared
with mean values from Koztowski’s Warsaw study (15) in healthy children. Figures 1
and 2 present obtained results in percentile networks elaborated by the Medical Insitu-
te of Mother and Child in Warsaw. Nine of them are included in the 3 % group of sub-
jects with the least physical capacity, corresponding with regard to age and sex.
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Fig. 1. PWC,,, values (black trian- Ly
gles) in 5 examined girls on a per-
centile diagram according to
Mother and Child Medical Institu-
te in Warsaw. 9 0 n 2 L L ﬁ

Three boys reached the average value for PWC 170 according to Kozitowski and the
Mother and Child Institute in Warsaw,

Discussion

Tt is necessary to stress the initial character of the present study, as well as the fact
that it has been based on a comparatively limited number of patients. Applied subma-
ximal work reaching about 85 % of maximal HR has to be accepted as very hard (15).
Since children reach this level of exercise in everyday situations, it appears suitable to
apply similar work loads in testing.

According to some authors significant depression of ST segment (2, 6, 17) during
exercise occurs in most children with moderate or severe CVAS (gradient LV-Ao > 50
mmHg). Exercise tests in these subjects are held to be as relatively contraindicated.
The frequency of ST segment changesin CVAS with gradient < 50 mmHG is comparati-
vely low, and according to some authors below 50 % (3,6, 18).

Only in one case out of 12 children was a significant depression of $T segment
during submaximal (85 %) exercise recorded.

Thus Halloran's {8} and Chandramouli's (16) opinions may be confirmed suggesting
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that the ST depression > 1 mm indicates resting gradient LV-Ao equal to at least
50 mmHg.

Some authors reported an inversely proportional dependence between the degree of
aortic stenosis and the increase of SAP during effort. Alpert (18) maintained that SAP
increase lower than 35 mmHg indicates resting gradient LV-Ao above 50 mmHg.
Later studies carried out by James (3) did not confirm this hypothesis. He reported
that only in one third of the patients with severe aortic stenosis SAP increase was
greater than that in the control group of healthy chiidren. In our patients SAP increase
in 5/6 cases did not exceed 35 mmHg. This confirms James's observations even in
applied submaximal excrcise,

In 8 out of 11 patients with no indications for a stop of the test, our attention was
.ttracted by their very low physical capacity with an unexpectedly well preserved exer-
vise toterance. This fact makes it neccssary to consider the suitability of a limitation of
vveryday motor activity in children with minor CVAS. It appears that a long standing
restriction of cxercise causes a too great decrease of physical working capacity.

This can be compared with a situation described by Bergman (19) about 20 years
age. when children falsely suspected of a heart defect were restricted in excrcise which
caused a considerable handicap in their physical capacity.

Some authors advocate the avoidance of any effort in children with aortic stenosis.
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This appears to be the result of the incidence of sudden death in these cases. Its fre-
quency varics between 1 and 19 % (20, 21). Recently, however, it has been considered -
that the value is very near to | % and sudden death occurs only in patients with featu-
res of left ventricular hypertrophy and/or resting repolarizatin disturbances in the
ECG, as well as definite clinical symptoms like chest pain, dyspnea, fainting (7).

Freed's opinion dating from 1984 (22) not to restrict physical activity in children with
gradient LV-Ao 20 mmHg, to recommend minor restrictions in patients with gradient
20~ 50 mmHg, and to approach individual treatment in patients. found full considera-
tion in our study.

Conclusions

1. The group of children with minor CVAS (gradient LV-Ao 40 mmHg) shows a good
exercise tolerance.

2. Physical working capacity in children with minor CV AS was definitely lower than the
accepted norms, probably due to too strict limitation of physical activity.

3. In the group under examination no correlation between LV-Ao gradient and SAP
increase during exercisc, suggested by some authors, was observed.
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EFFECT OF HYDRATION ON LEFT VENTRICULAR FUNCTION
DURING EXERCISE

V. 8TICH, K. BAKOS, J. POTUCEK, R. MADER, J. ZELENY,
A. VESELKOVA

Hydration is known to affect physical exercise tolerance through its influence on
temperature regulation, hormonal response, peripheral vascular adjustments. In this
study we tried to elucidate the effect of hydration on the central cardicvascular adapta-
tion to exercise, i.e. on the pump function of the heart.

Methods

Ten volunteers, trained students, were the subject of the study. Their average age
was 22,1 & 2,5 years, body surface 1,98 + 0,15 m,, and the mean VO,max 53,4 mi/min
kg. The subjects performed standard exercise in the condition of normal hydration,
dehydration reached in 24 hours, subsequent rehydration carried out within 4 hours
and lenger rehydration lasting 24 hours. For technical reasons, not all subjects could
participate in every session,

Dehydration was achieved by liquid intake limited to 0,5 | in 24 hours and admini-
stration of 40 mg furosemid orally twice in 24 hours. The rehydration was carried out
by the intake of 3 litres of flavoured water within 4 hours after the end of dehydration
period, and the longer rehydration was realized by an additional intake of 3 litres of
water within the following 20 hours.

The model of exercise was submaximal exercise on the bicycle ergometer in the
supine position with an intensity of 70 % VQ, __ lasting 15 minutes.

The gated radionuclide ventriculography was performed during the last five minutes
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of exercise and the following parameters were determined: left ventricular ejection
fraction (LVEF), stroke volume index (SVI), left ventricular and- diastolic volume
index (LVEDVI), left ventricular end- systolic volume index (LVESVTI), right ventri-
cular ejection fraction (RVEF), heart rate frequency {(HF), systolic and diastolic blood
pressure {SBP, DBP). The same parameters were determined at rest.

Statistical cvaluation was carried out by means of Wilcoxon test for paired samples.

Results

The dehydration resulted in a mean reduction of initial body weight by 4,43 +
1.34 %, hemocrite increase by 8,91 * 4,0 % of initial values, osmolality increased to
297 + 9 98 mosm/] and plasma potassium decreased to 4,06 + 0,42 mmol/l, compared
to initial 4,51 + 0,07 mmol/l. Rehydration resulted in a mean increase of body weight
by 3,34 + 0,63 % of dchydration valucs, hemocrite decreased by 10,5 £+ 3,16 %.
osmolality dropped to 286 * 5.40 mosm/l and potassium fell further to 3,87 + 0.26
mmolA.

LVEF at rest did not diffcr in the different states of hydration. During exercise
LVEF decreased moderately in all subjects (n = 4, hence statistical evaluation was not
carried out). Short four hours rehydration resulted in a significant rise in LVEF during
cxercise, this rise was evident in afl subjects, and prolonged rehydration with additio-
nal intake of water up to 24 hours did not result in any significant improvement of
LVEF.

Cardiac volumes were determined in part of the subjects only {(n = 4). LVEDVI
was lower at rest and during exercise in dehydration compared with the initial state
and returned to even higher than initial values in rehydration (4 hours). LVESVI
during exercise decreased in dehydration and remained so in rehydration. SVI drop-
ped at rest in dehydration and was restored in rehydration to initial values, while SVI
dropped again during cxercise in dehydration and increased in rehydration to higher
than initial vaiues. RVEF did not show any difference between initial and dehydration
states and only a slight increase in rehydration during exercise was observed. Heart
rates incrcased in dehydration and dropped in rehydration. Double product/SBP x
HR/ did not show any significant change in comparison to dehydration and rehydrati-
on states.

Discussion

The state of hydration directly affects the left ventricular performance during exerci-
se. It is noteworthy that compromised left ventricular function can be restored within
a 4 hours rehydration almost fully, as follows from the comparison with the prelonged
rehydration in 24 hours with double the volume of liquid. Rehydration by hypotonic
liquid replacing thus plasma volume, only proves to be sufficient for restoration of left
ventricular function. The impairment of LV function is conditioned by the decrease in
preload, implying the decrease of left ventricular filling, expressed by the reduced
LVEDVI. Thus Frank - Starling mechanism appears to be perhaps the most important
in LY regulation in function of hydration. The reduced LV filling in the diastole is con-
ditioned by higher HF, tco. The homeometric regulation of LV performance, advoca-
ted by some authors, does not work here, probably, as double product does not change
significantly, inspite of higher HF due to lower SBP (consequence of decreased after-
load). The increase in catecholamines, renin and consequently angiotensin is not suffi-
cient to preserve the contractility of the myocardium and venous return. As the
dehydration occurs during prolonged exercise it can be suggested that impairment of
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LV performance could be attributed to fatigue and decrease of performance during
this type of exercise.

Conclusion

Poor hydration produces an impairment of left ventricular performance in exercise
and this is reversible by quick rehydration.

SUBMAXIMAL EXERCISE STRESS TEST - INDUCED ARRHYTH-
MIAS IN PATIENTS WITH HYPERTROPHIC CARDIOMYOPA-
THY

K. MAZUREK. S. RUDNICKI, L. RAUSINSKA-NOCNY,
[. KUBACKA

Patients {pts) with hypertrophic cardiomyopathy (HC) need estimation of the effi-
ciency of the circulatory system, involving an analysis of the occurrence of heart
rhythm disturbances. Hypertrophic cardiomyopathy was detected on the basis of clini-
cal and cchographic examination, which was subsequently verified by hemodynamic
examination.

The aim of the study was to estimate the appearance of heart rthythm disturbances
and their character manifested in conditions of activities of every day life and in perfor-
mance of submaximal stress tes (ESTs) — 85 %, of a constant character with increasing
load of 50 watts every 3 minutes, up to 83 % of the maximal value of oxygen consump-
tion.

Submaximal stress test was performed in 66 patients with HC, aged 16 — 62 years
(X - 37.4). The group comprised 41 men (62,1 %) and 25 women (37.9 %). The period
between the diagnosis of HC and the performance of the submaximal stress test varied
from 5 months to two years.

Ventricular rhythm (VAs) disturbances were observed in 24 pts (36,7 %) during
submaximal stress test. In nine patients out of these (13,6 %) multiple forms of Vas
rated in the Ird or higher class according to Lown scale were observed (Fig. 1).

The results obtained were compared with the results from 24 h Holter monitoring,
In Holter monitoring the appearance of ¥V As was observed in 36 pts (54,5 %) with HC.
In 20 pts (30,2 %) the appearance of mutiple forms of ventricular extrasystoles was
rcgistered (Fig. 2). '

Attention should be devoted to the 50 % increase in the detection of VAs in Holter
monitoring, in comparison, to results gained during submaximal stress test. It concerns
particularly the more than double increase of multiple forms of VAs. On the other
hand, ventricular arrhythmias in class Ia, Ib and II, according to Lown’s scale are
rccorded to the same degree in submaximal stress test as in 24 hrs Holter monitoring
(Fig. 3).

The frequency of the appearance of supraventricular rhythm disturbances (SVAs)
was analysed in ESTs. as well as in 24 hrs Holter monitoring. In stress tests the inciden-
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ce of supraventricular thythm disturbances was 5 times higher than in registration by
Holter monitoring {Fig. 4). There were also other differences in the registration of
VAs and supraventricular rhythm disturbances between both methods:
— in 4 cases (6 %) VAs was observed in stress test, but not in Holter monitoring,
~ in 18 cases (27.3 %) V As was present in Holter monitoring and absent in ESTs,
— in 11 cases (16,6 %) multiple forms of VAs were registered in Holter monitoring,
but they were absent,
— in 19 cases (28.8 %) supraventricular rhythm disturbances were registered in ESTs,
but not in Holter monitoring.
The most frequent reason for an interruption of the submaximal stress test in
patients with HC was fatigue, — 34 pts (51,5 %), as well as reaching the heart rate
- 24 pts (36,5 %) which is a total of 58 pts (88 %). In two patients (3 %} ESTs was stop-
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Fig. 3. Comparison of the frequency of complicated VAs farms in ESTs and Holter monitoring

Fig. 4. Frequency of supraventricular rhytm disturbunces in ESTs and Holter monitoring

Table 1. Reasons of stress fest interruption

TED

ACCLOWN-ZHI

{systalic and diastolic)

Reasons of stress ESTs interruption Number Yo
1 Limitof H.R. 24 34,5
2 Fatigue 34 51.5
3} Complicated form vas ace. Lown [11 2 30
4 Ischemic symptoms 4 6.0
5 Pathological decrease of B.P. 2 3.0

ped duce to the apperance of multiple forms of VAs — IVa and [Vb according to Lown
seale. In 4 cases (6 Yo) the test was discontinued due to more intensive ischemia in the
ECG picture conneeted with coronary pain. In the remaining 2
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imal stress test was discontinued due to a pathological drop of blood pressure both
wvstolic and diastolic (Tab. ).

We then analysed the degree of physical efficiency in these patients.

The range of load applied in pts with HC was limited from 100 — 2000 watts in minu-
tcs with an average of 586.4 w/min. All tests were performed on the ergometer with an
initial load of 50 watts lasting 3 min, and then changing every 50 watts.

The evaluation of the efficiency of patients according to NYHA showed that 58
patients (88 %) were in NYHA class Tand I1 (Tab. 2). ’

Table 2. Assessment of PWC according to

NYHA in patients
Number %
I. CI. NYHA 37 56
II. CI. NYHA 21 31,8
1. CI.NYHA 7 10.6
IV. Cl. NYHA 1 1.6
Conclusions

1. Submaximal stress test can be used in patients with hypertrophic cardiomyopathy
for the estimation of physical efficiency and for detection of ventricular and supra-
vemlricular rhythm disturbances, particularly when 24 hrs Holter monitoring is not
available. :

2. No essential differences were observed between the two metods in the detection of
simple forms of ventricular rhythm disturbances - Ia, Ib, and II. In the investigation
of ventricular rhythm disturbances of class III - IV, according to Lown, Holter
monitoring was significantly more precise.

3. In the majority of patients with hypertrophic cardiomyopathy (58 pts — 88 %) rather
high physical efficency was observed.
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REHABILITACE NEMOCNYCH KARDIOVASKULARNIMI CHO-
ROBAMI PO ROCE 1990

Diskuse u kulatého stolu

Uastnici:

S. Degré (Brusel), Z. Fejfar (Praha) — moderator, J. J. Kellerman (Tel
Aviv), K. Konig (Waldkirch), M. Palat (Bratislava}, S. Rudnicki (Var-
Sava).

FEJFAR: Jak asi budou vypadat hlavni sméry rehabilitace po roce 19907

KONIG: V NSR je koncepee rehabilitace kardiak( dobfe vypracovand. Zatind
v tistavech, prvni faze v nemocnici, pak v rehabilitaénim sticdisku a posléze trvale, po
cely Zivot, v koronéarnich klubech. Zatim je jich asi 1600, v budoucnosti jich bude
zapotiebi vic. Télesny trénink a cvi€eni ovéem neni to hlavni. NejddleZitejsi je vychova
ke zdravym Zivotnim ndvykam. Nemocni sc schazeji jednou aZ dvakrdt tydné. Ucast je
dobrovolnd. Pro rodinné p¥isiusniky jsou zatim vyhrazeny moznosti pfi riznych spole-
tenskych setkdnich, napt. pii lyZaiskych prazdninach. Tento charakter - instituciondin{
rehabilitace a kluby kardiaki — zistane jisté do r. 2000,

PALAT: V Ceskoslovensku jsou podobné kluby v Liberci, Ostravé, Plzni a Bratisla-
vé,

FEJFAR: Nebude s¢ pocet klubd zmengovat s klesajicim vyskytem ICHS?

KONIG: BohuZel zatim tomu tak neni a pofet klubd neni dostateény.

RUDNICKI: V Polsku je tstfednim pracovistém Kardiovaskuldrni institut ve Var-
gavé. Poboéky pro rehabilitaci kardiakid z raznych kardiovaskulirnich onemacnéni
jsou ve viech krajich. DileZité je, aby se nemocny rehabilitoval v misté bydlisté,
a byla do toho zapojcna celd rodina. V soucasné dobé se méni zpiisob tlaku na vefej-
nost a TV k tomu hodné¢ pomaha.

DEGRE: V Belgii budc ticba ménit pfistup k rehabilitaci. Zatim sc zdiraziuje faze
II a II1. Oviem zménilo sc 1é¢eni a dnes pfi nestabilni anginé, 1écbé pomoci PTCA
nebo trombolyzou se vlastng v rehabilitaci dostdvdme do faze O. Nemocni ¢asto jsou
v anxiéznim stavu a stoupd tedy vyznam psychosocidlnich problémil a jejich feSeni.
Nemoceni s akutnim infarktem jsou dobie [édent, védi to a prevence proto neni pova-
sovéna za dilezitou. P dolédovani s dosud klade hlavni diraz na pohybovou terapii
a je poticba to zménit s hlavnim dirazem na Zivotni styl a psychosocidlni situaci,

FEJFAR: V Belgii jsou znamé rozdily mezi obyvatelstvem vlamskym a valonskym,
které je na tom hif z hiediska rizikovych ukazatell. Piitom v Belgit imrtnost na kardio-
vaskularni onemocnéni klesa.

DEGRE: Z hlediska rehabilitace neni velky rozdil mezi nimi a v Bruselu jsou koro-
nirni kluby. Nejhor${ situace je v oblasti Lucemburska. V budoucnosti bude tfeba
ovéem tyto kiuby zaméfit jinak - trvale informaovat obyvatelstvo o nutnych preventiv-
nich zasadach; pokud se znovu a znovu neopakuji, ztrati sc i to, co sc ziskalo. Je
opravdu nutné ziskat vic psychologl a socidlnich pracovnikl a ptidat tuto slozku
k dosud pfevazujicimu télesnému tréninku,

KELLERMANN: Vidim cely problém obecnéji, nc jenom z hlediska mé zemé.
V budoucnu bude roziifena casna diagnostika ve velkém rozsahu uplatnéni piistroji,
jako je magnetickd rezonance a potitatovi tomografic. Budou také nové moznostt
lé¢by. Tim se zméni i koncept rehabilitace. Napf. v letodnim roce v dubnu federalni
atad pro kontrolu 1ékit v USA uvolnil pro 1é¢bu asob s hypercholesterolémit mevino-
lin. Je to I1ék. ktery blokuje v jatrech reduktdzu hydroxymetyiglutaryl koenzymu A
(HMG Co A), a tim tvorbu nizkodenzitnich lipoproteind (LDL). Vlastné tak se dosta-
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vame k tomu, aby vhodn4 . idedlni* hladina cholesterolu nebyla kolem 200 mg % (5,2
mmol/1), ale aby klesla pod 150 mg % (3,8 mmol/l}. Na Svétovém kardioclogickém
kongresu v Londyné v roce 1970 po vystoupeni Argentince Favalora, ktery v cleveland-
ské klinice dr. Efflera zacal s moderni chirurgii véngitych tepen, prohlasit Ch. Fried-
berg, americky kardiolog a v t¢ dobé autor neznam&jsi kardiologické monografie: .....
pfijde den, kdy kazdy bude uzivat pilulku — proti ateroskleréze — ne antikoncepéni®.
Podle mne (Kellermanna) je ta pilulka jiZ na svétg.

FEJFAR: Oviem dosud se nevi, zda nebude mit zavazné vediejsi dcinky.

KELLERMANN: To se petlivé sleduje. Kazdému se pravidelné po péti tydnech
kontroluje ¢innost jater. Zatim je porusena jen u 1,9 % osob.

FEJFAR: Nicméné vhodna vyZiva od malicka bude pro kazdého asi dilezitgjsi nez
pilulka.

KELLERMANN: Je to mozné? Lidé radi jedi dobie.

FEJFAR: Pro¢ ne, dobfe neznamend pfejidat se. Pilulka m4 jisté chromny vi¥znam
zvlasté pro ty, ktefi jiZ maji poruseny metabolismus lipidi popiipadé vyznamné ate-
rosklerotické zmény. Ale prevenci k lepsimu zdravi je moZné zaéit od malicka. Oviem
ne najednou pro vedkeré obyvatelstvo. Asi tak, jak se kdysi postupovalo pti zavadéni
kalmetizace. Napf. zaméfit se na rodinu pfed narozenim prvniho ditéte a naudit viech-
ny tleny, aby se Zivili podie souasnych zdravych zdsad. Pokud to vydrii dva roky,
budou v tom asi pokracovat. Postupné se tak za 10 - 15 let dostaneme k dospélym.

KELLERMANN: Nesdilim tento optimismus. Je tu oviem i mo#né, e epidemie po
dosaZeni urtitého vrcholu zadne prirozené ustupovat, Je to Jisté ironicky pohled, ktery
nastinil kdysi Ivan Illich ve své knize Medical Nemesis.

FEJFAR: Proti tomu mluvi situace v Japonsku. Zde totiz 1i2 pii polovitni dmrtnosti
na ICHS ne? ve Finsku anebo Skotsku zatala itmrtnost na ni kiesat.

KELLERMANN: Asi pfed osmi lety byl v Israeli proveden aortokoronirni bypass
u necelych 12 % osob s ICHS. Z ostatnich 19 % bylo podrobeno pouze soustavnému
tréninku a 69 % kromé toho dostdvaio i [éky. V souasné dobé je operovana asi tfetina
nemocnych, 52 % dostdvd léky a 13 % jenom cviéi. V budoucnu bude vyznamny po-
sun k 1é¢be velkého procenta nemocnych. At je to trombolyza, PTCA, chirurgicka
revaskularizace, poutZiti laserd popiipadg transplantace, Rehabilitace se musi ptizpu-
sobit témto vykoniim a pochopitelné psychicka je nedilnou souddsti.

FEJFAR: Nebudou tyto technotogické pokroky brzdit dlouhodobou rehabilitac
a sckundarni prevenci? Pacienti prosté po iipravé a zlepgeni nebudou citit jeji potie-
bu. A neni viibec moiné, Zze pak vymizi pojem rehabilitace, jak uz to naznacuje prof.
Denolin? |

DEGRE: V Belgit jiZ toto tvrzeni natropilo mnoho skod. Predstavy, Ze rehabilitace
j¢ nedilnou soucasti éeby je sice spravnd, v praxi se viak neprovidi. Riziko novych
i¢¢ebnych ptistupd je rovnéz v tom, Zc se bude zapominat na primdrni a sekundarni
prevenci 4 zdliraziiuje se nutnost jeji vychovy ve skolach i v pfed$kolnim véku a nejen
v klubech kardiakaq.

RUDNICKI: V Polsku i po letech jesté bude velmi vyznamnd komplexni rehabilita-
c¢ se stoupajicim vyznamem psychosecialnim. Vloni napt. bylo pravedeno 260 aorto-
korondrnich bypassa. Optimalni by bylo asi S0/milion obyvatel, coz by éinilo 8 - 12
tisic operaci roéné. Na to nejsou ekonomické moznosti ani dostatck $§kolenych pracov-
ntkd. Proto hlavaim smérem k zvtadnuti epidemie ischemické srdecni choroby na pod-
klad¢ aterosklerézy ziistane intenzivni vychova vefejnosti a zdravotniki. Nemocny
md byt veden po vSech strankach svym lékafem. Dnes kromé kardiologické specializa-
ce je v Polsku i specializace v rehabilitact. Oviem miZe ji dostat jen dobry Iékaf, ktery
md alespodi prvni atestaci z interny.

FEJFAR: U¢i se rehabilitace na université juko souésst lédeni?

RUDNICKI: Na vécch jedendcti vysokych Iéka¥skych skoldch se miadi IékaFi skoki
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v rehabilitaci a skladaji z ni zkousky. Jsou také dvé rehabilitaini kliniky. Kinesiotera-
peati maji dva stupné vychovy, stfedni a vy3§i se smérem na rehabilitaci. Podobné
i klini¢ti psychologové maji dvoustupiiovou atestaci, aby byli na obdobné drovni jako
1ékafi. Skoleni zdravotniho persondls v nemocniéni i ambulantni péci zvysilo droven
rchabilitacnich sluzeb. Lze opravdu fici, 2e rehabilitace je v Polsku dileZitd. Skupina
odborniki v kardiologii a rehabilitaci je pod vedenim hlavniho internisty a spolupra-
cuje s kardiology krajskymi.

PALAT: Dogkolovaci systém v Ceskoslovensku je dobry. Je tu specializace ve fyzia-
trii, balncologii a 1étcbné rehabilitaci. Na Iékatskych fakultdch nenf rehabilitace jako
samostatny predmét, ale pfedndsi se v jednotlivych klinickych oborech — pokud na to
zbyva ¢as (chirurg, internista. pediatr). Jako zodpovédny za postgradudlni vyuku smé-
fuji k tomu, aby sc vytvofil smér rehabilitatniho oSetfovatelstvi jako nadstavba na
zakladni vzdélang zdravotni détské a Zenské sestry.

V devadesatych letech bude nutné upravovat dosavadni zamé&feni. Bude tfeba vic psy-
chologii a Iékait znalych psychologie ~ zatim j¢ namnoze vychova cilena orgdanové
a nc na cei¢ho dlovéka. Bude ptibyvat osob vysitho véku, ale infarkty se zatim vysky-
tuji u mladdich a mladsich osob. Méni se panorama rizikovych faktord a zda se,
ze prevladne oblast psychickd. Stile asté)i se setkavame s patologii farmakoterapie —
vedlej$imi dcinky a interakcemi lékd a budeme hovofit o farmakorehabilitaci.
A koneéné bude nutné, aby lékat mél vic ¢asu na pohovor s pacientem. Dnes leckde
pacient &ekd dvé hodiny, aby pak v péti minutich dostal recept. Pfi 16¢bé chronickych
chorob, kde je tieba dlouhodobé spoluprice lékafe s nemocngm, toto prosté nejde.
A bude nutné hiedat iicinnéjéi prostiedky, jak pfcdavat nové informace, neZ dosud.

FEJFAR: Problém starnouciho obyvatelstva bude vskutku enormni. U nas se pfed-
poklada, ze v r. 2000 bude 18 % osob ve véku nad 60 let. O malo vic bude deti do 14
fet. Podle udajii SZO z r. 1984 vzroste dokonce stoleti potet osob star§ich nez 65 let
ve svété o 138 miliont. Nejvice to bude v rozvojovych zemich — 100 miliond, z toho
pak v Ciné o 32 miliond a v Indii o 17 miliond. V technicky vyspélych zemich to budce
podstatné méné — o 38 miliont celkem. Z toho pak v SSSR o 10, v USA o 7 miliond.

PALAT: Plati tedy, Ze kazd4 spoleénost mus{ vytvofit dva sendvice — jeden pro déti,
druhy pro starou populaci.

KONIG: Souhlasim s Kellermannem. jak se bude dai medicina vyvijet, ale domni-
vam sc. e i nadéle bude v§znamnou slozkou télesny trénink a psychosocialni rehabili-
tace. Vychova v komplexni pé&i o nemocného véetné rehabilitace by méla zadit na vy-
soké §kole a mé&la by byt povinna. V NSR tomu tak zatim neni.

DEGRE: V Belgii sc reformuje studium v souladu se zemémi evropského spolecen-
stvi. Neptedpokldda se zvlastni vyevik v rehabilitaci. Ta zaleZi na uciteli, kdyZ je pie-
svédéen o jejim vyznamu. A proto bohuZel na mnoha mistech neni. Pro mnohé je totiZ
podfadnou zéleZitosti. _

KELLERMANN: V Israeli maji medici od roku 1974 v destém roce studia 18 hodin
rchabilitace kardiakii. Pro praktické lékafe jsou to postgradudlni kursy. Ale nestac
to. Sam uéim rehabititaci v kardiologii na université¢ Emory v Atlanté (USA) -6 hodin.
V USA je to spi§ vyjimka nez pravidlo, Nové lé¢ebné moZnosti i noveé zpasoby Zivota
vyzaduji i nové mctody vyuky. Domnivdm se. Ze v budoucnu sc uplatni domdci
osobni pogitate a videokazety, které budou fidit postupy rehabilitace i sekundarni
a primarni prevence.

RUDNICKTI: Osobni poéitad neni problém pro mou zemi. Vyznam md a bude mit
psychologické vydetieni a vedeni nemocného, tak aby se jeho fyzické a psychické moz-
nosti vyrovnaly jcho ambicim na strané jedné a aby neby! zbyteiné anxidzni na strané
druhé. Anxiézni tieba proto, Ze nestaéi na praci, kterou déla, nebo proto, Ze se obavd,
aby o ni nepfisel, protoZe uréitd mista jsou spojena s uréitym ekonomicky zajisténim.

FEJFAR: I pro spolecnost jsou asi charakteristické rysy ukazujici na jeji rozkolisa-
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nost. Napf. pfi vzristajici spotfebé alkoholickych napoji, problém koufeni cigaret,
drog a tmrti na sebevrazdu. Tak napf. v Madarsku stoupa v poslednich letech vyrazné
umrtnost na kardiovaskuldrni choroby, A od r. 1950 tam také stoupa podet sebevrazd,
V Japonsku je tomu naopak. Klesda timrtnost na kardiovaskuldrni choroby i podet
zdafilych sebevrazd.

TYLKA: Hovofilo se o vyznamu psychosocialnich faktorit; jsou pohromadé nebo
zvldst psychologické a zvladf socialni?

PALAT: Musime diskutovat o obou i kdy? je neumime dobfe kvantitativné méFit,

RUDNICKI: Jsou rozdilné a je tieba fesit kazdy zvlast.

DEGRE: Je nemoiné je od sebe uplné oddélit. Chovani do jisté miry zale#i na
socidlnich podminkéch. Kdy? je viak chceme méfit a upravovat, je tieba je oddélit.

KELLERMANN: Asi budou riizné odpovédi v riiznych spoleénostech a socioeko-
nomickych systémech. Socioekonomické problémy zale#i na kulturnich, etnickych,
geografickych podminkach nemluve¢ o stupni technického vyvoje a tradici.

STOLZ: Jsou v NSR obdobné moZnosti rehabilitace pro dichodce jako pro aktivni
pracovniky?

KONIG: Ustavni rehabilitace je prednostn{ pro aktivni pracovniky.

FEJFAR: Kellermannova idea osobniho poéitade je jen zdanlivé utopistickd. Moje
babicka potitala na zlatky a nezvykla si na koruny. Ja jsem se naudil formulovat pouze
psanim a ne diktovinim; déti mého pritele v USA naformuluji vie pouze na magneto-
fonovy pasek a neuméjf to napsat. A vzpomeiime na problém pieorientovat se z mm
Hg na kilopaskaly. My si dnes nedovedeme piedstavit, jak bude vypadat generace déti
zrozenych a odkojenych potitadi, i kdy? vidy nad poéitatem bude ideu davat lidsky
mozek.

KELLERMANN: Ptipravuji prvni rehabilitaini video s novymi diagnostickymi
moznostmi; napf. holterovské monitorovani s mikroprocesory umo2ni snadnou
a rychlou diagnézu poruch rytmu i snad funkci levé srdeéni komory. Tim se umoZni
zabranit ndhlé kardidlni smrti alespof u uréitého procenta ohroZenych.

DEGRE: K tomu oviem je nutné védét, Ze to je Clovék s korondrnim postizenim
a bylo by nutné v populaci odhalit tichou anginu pectoris i tichou ischémii.

FEJFAR: To je oviem jiZ dalsi problém o ném? nebudeme hovotit (viz napf. Cor et
Vasa, ¢. 2, 1986). Oviem kdy? bude méné osob s ischemickou chorobou srdeéni, bude i
méné nahlé ischemické smrti. Konec koncii na koronarnich tepndch americkych voja-
ki1 padlych v korejské vilce byla vyrazngj&i ateroskleroza ne2 u téch, kteid padli o dva-
cet let pozdé€ji ve Vietnamu. Tedy pokles dmrtnosti v USA vyjadfen relativné vic
u miadiich osob je timto nilezem zpeviiovén.

VyZerpali jsme dané téma a vyplynulo, Ze vzrastajicim problémem bude psychoso-
cidlni stres. Proto bude vhodné, abychom ptist{ bratistavské sympozium zaméfili prede-
v8im na stres a krevni obéh.

Dékuji viem ¢éleniim,

Sestavili Zdendk Fejfar a Miroslav Paldt
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