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Visual dysfunctions may cause changes in the autonomic regulation of heart rate
due chronic social and emotional stress and because of direct influence of reduction
visual inputs on higher autonomic centres. In this article the comparative analysis of the
heart rate variability was performed in young people with congenital (n = 32) and ob-
tained (n = 38) visual dysfunctions compared to sighted (n = 34). The results were inter-
preted with double-contour model for the heart rate autonomic regulation which was
proposed by R.M. Baevsky (1968). Visual dysfunctions were characterized by changes
in the autonomic regulation of heart rate, which are more pronounced in congenital pa-
thology. It found that higher sensitivity to changes of autonomic regulation of heart rate
in the presence of visual dysfunctions was observed in men. Young men with visual
dysfunctions have the tension of heart rate regulation mechanisms due to an increased
activity of the central regulation and the shift vegetative balance towards the sympa-
thetic nervous system activity. Young women with visual dysfunctions have the ten-
dency to increased activity of autonomous regulation and the shift vegetative balance
towards the parasympathetic nervous system activity. In boys with congenital visual
dysfunctions objective physiological signs of emotional stress were detected.

Keywords: autonomic regulation, heart rate variability, vision disfunctions.

INTRODUCTION

Psychological studies show that 50-90 % of visually impaired adults had signs of
psychological distress that have been caused mainly psychological, social and domes-
tic factors. Among these factors are prevalent such as frustration personality; incertitude
in the safety; feeling of inferiority; fear of losing independence; ignoring the need for
communication; stay in bounded space; excessive demands on oneself [3; 19; 24].
Other studies were demonstrated a higher values of personal and reactive anxiety in
people with visual dysfunctions [3; 25].

It is well known that emotional stress causes to an excessive activation limbic and
neocortical structures and the hypothalamic-pituitary-adrenal axis. However, chronic
emotional stress causes to depletion of hypothalamic-pituitary-adrenal axis. Indeed, de-
crease the weight of the pituitary was found in rats with visual deprivation [21]. Moreover,
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a reduction in the concentration of adrenocorticotropic hormone and cortisol and slo-
wing their metabolism were detected in patients with cataract [6; 13].

The cardiovascular system can be considered as a sensitive indicator of adaptive
reactions of the whole organism. In particular, the heart rate variability (HRV) reflects
a degree of regulatory systems activation during any stress influences or changes in the
hypothalamic-pituitary-adrenal axis’ activity. In fact, social [22] and psychological [26]
stress causes lower HRV, decrease parasympathetic nervous system activity and in-
crease of sympathetic nervous system activity.

Thus, we can anticipate changes of autonomic regulation of heart rate in people
with visual dysfunctions because of chronic emotional stress.

Please note that respectively to modern data visual dysfunctions also can affect an
autonomic regulation of heart rate via reduce visual inputs on higher autonomic centers
through polysynaptic pathways. Traditionally, the light effects on heart are associated
with a regulation of circadian oscillations of heart rate via hypothalamic suprachias-
matic nucleus [5]. However in recent years there is growing evidence that physiological
light effects can be realized via mechanisms independent of the circadian synchroniza-
tion processes [14; 23].

In simplified form, non-circadian physiological effects of light on the autonomic re-
gulation of heart rate realized through polysynaptic excitation glutamate-ergic projection
from the retina to (1) the “pre-autonomic” [7] hypothalamic neurons that affect the auto-
nomic centers of the brain stem and spinal cord, as well as (2) neuroendocrine hypotha-
lamic centers responsible for the hormones secretion [5]. The first pathway is associ-
ated with projections from the suprahiazmatic nucleus to the parvocellular GABA-ergic
neurons of paraventricular nucleus in hypothalamus. These cells project to the sympa-
thetic regulation centers in medulla oblongata and the intermediolateralis of the spinal
cord where rising preganglionic fibers to the heart [7; 23]. The second pathway is as-
sociated with projections from the intergeniculate leaflet to the neuroendocrine cells of
paraventricular nucleus in hypothalamus. These neuroendocrine cells secrete dopa-
mine and have direct access to fenestrated capillaries and thus affect the secretion of
hormones adenohypophysis [7; 14]. The adrenocorticotropic hormone secretion cause
changes of catecholamine secretion that can affect the heart via adrenergic receptors.

As stated previously, HRV can be used as an accurate indicator of the balance of
autonomic regulatory influences on the heart and autonomic responses to stress. Given
this we have defined the aim of our study which was to detect physiological markers of
emotional stress and features of autonomic regulation of heart rate in young people with
visual dysfunctions.

MATERIALS AND METHODS

104 young people were involved in the study. They were divided into three groups:
1) sighted (control); 2) congenital bilateral visual dysfunctions; 3) obtained bilateral vi-
sual dysfunctions (Table 1).

The study was carried out in accordance with the national bioethics norms and
statements of the Helsinki declaration (re-edited in 2008, 2013). Verbal and written in-
formed consents were obtained from all participants and their parents respectively after
a complete description of the study.

In order to standardize conditions of visual stimulation studies were conducted in a
darkened room. The participants were in a sitting position during resting-state with eyes
closed. ECG was recording in appropriate channel computer electroencephalograph
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"DX-5000" (SPE "DX-system”, Kharkiv) for 2.5 min. The analysis of HRV parameters
was implemented in software module "NeuroResearcher®-Cardio-Tension-Test® Inno-
vation Suite” (Institute of Medical Informatics and Telemedicine, Kharkiv) according to
recommendations [2].

Table 1. Groups’ characteristics of the research participants
Tabnuys 1. XapaktepucTuka rpyn y4acHuKiB AocnigKeHHs

left eye right eye left eye right eye

Cor.19.eni|tal (:3’;) 18.142£0.28 | 0.05:0.02 | 0.06:0.02 | 0.09+0.03 | 0.09:+0.03
dis:‘/LIJSnlgt?ons ‘2’:22;‘ 17.35:0.51 | 0.06£0.02 | 0.05:0.02 | 0.11£0.03 | 0.10+0.03
Ob.taintled (:ﬁg) 17.28+0.27 | 0.75:0.07 | 0.72:0.09 | 0.85:+0.09 | 0.82:+0.08
disf\ﬂrswzf;ons ‘2’:223‘ 17.30£0.24 | 0.30£0.04 | 0.38+0.05 | 0.48+0.05 | 0.60+0.06
- (r’ﬁg) 17.50£0.18 | 1.00£0.00 | 1.00£0.00 | 1.00+0.00 | 1.00+0.00
e ‘2’::;‘;’)‘ 16.59+0.17 | 1.00£0.00 | 1.00£0.00 | 1.00+0.00 | 1.00+0.00

The average duration of cardiac cycle (Mean), the mode (Mo), the amplitude mode
(AMo), the spread of variations (AX), the variation coefficient (CVr), percents of cardio
intervals pairs with a difference of duration more than 50 ms (pNN50), the total spectral
power (TP), the absolute spectral power of very low frequency (VLF), low frequency (LF)
and high frequency (HF) components and its relative spectral power (according VLF %,
LF %, HF %), its normalized spectral power (LFn, HFn), the sympathetic-vagal balance
index (LF/HF), the time of response period higher vegetative centers (VLFt), the time of
baroreflex response (LFt), the centralization index (IC), the index of subcortical centers
activity (IASC), the stress index (Sl), the index of vegetative balance (IVB), the vegeta-
tive index of rate (VIR), the indicator of the adequacy of the regulation processes (IARP),
the coefficient of correlation after the first shift (CC1), the number of landslides autocor-
relation functions to achieve value correlation coefficient equal to 0 (SS0), the first value
of the spectral function (S0) were analyzed in this research [2].

Additionally, we calculated two indices proposed by O. Mayorov: the “anxiety” index
(IA), the “anxiety reaction type” index (ART,,.,) [16].

Intergroup comparison of subjects with different state of the visual functions was
performed using the nonparametric Wilcoxon—Mann—Whitney U-test.

RESULTS AND DISCUSSION

We noted that the interpretation of HRV parameters was carried out with double-
contour model of regulation of heart rate that was proposed R.M. Baevsky (1968). This
model based on the concept of HRV as a result of effects on the cardiovascular system
of numerous regulatory mechanisms (neural, humoral, reflex). In this model there are
two interrelated contours of autonomic regulation of heart rate. A central regulation

ISSN 1996-4536 (print) « ISSN 2311-0783 (on-line) e BionoriyHi Ctyaii / Studia Biologica e 2015 e Tom 9/Ne1 e C. 85-96



88 I. V. Redka

contour represented the limbic and neocortical structures (cortical regulatory level A),
higher autonomic centers videlicet hypothalamic-pituitary axis (intersystem regulatory
level B) and subcortical cardiovascular center (intrasystem level C). An autonomous
regulation contour represented the sinoatrial node, the vagus nerve and its nuclei in the
medulla oblongata. This contour reflects the activity of the parasympathetic nervous
system [2].

Central contour regulation of heart rate (by R.M. Baevsky) corresponds to a central
autonomic network [4] and autonomous contour (by R.M. Baevsky) corresponds to the
parasympathetic autonomic nervous system in English-language publication. Given
this, in our article we use the terms “central” and “autonomous” regulation of heart rate,
respectively.

The increasing activity of the highest levels of central regulation of heart rate cor-
responds to a stress (tension) state of autonomic regulation. This fact is indicating re-
duction functional reserves of the organism [2].

Based on the research [10], we not expected any significant gender differences in au-
tonomic regulation of heart rate in young people. Indeed, the results of our study confir-
med the validity of this assumption for sighted people, while among those with visual dys-
functions the significant gender differences in HRV were found. Therefore, to determine
the characteristics of autonomic regulation of heart rate in people with visual dysfunctions
we conducted further analysis of HRV parameters for men and women separately.

It was established that the HRV parameters values within gender groups versus
control were changed unidirectional (except AMo, pNN50, HF %, LF/HF, IC) or multidi-
rectional in people with congenital or obtained visual dysfunctions respectively. Signifi-
cant changes in autonomic regulation of heart rate versus control were found only in
men with visual dysfunctions.

The analysis of HRV time parameters (Table 2) showed a significant increase of
functioning level in sinus node in men with congenital and obtained visual dysfunctions
(Mean by 15.9 %, P<0.001, and 10.1 %, P<0.05; Mo by 15.9 %, P<0.001, and 11.7 %,
P=0.08, respectively). Other HRV time parameters indicated an increase of sympathetic
nervous system activity (lower values of SDNN by 46.1 %, P<0.001; CVr by 36.4 %,
P<0.05; AMo by 33.0 %, P<0.01) and a decrease of parasympathetic activity (lower va-
lues of AX by 33.1 %, P<0.01; pNN50 by 72.7 % R<0.001). The similar trend was ob-
served in men with obtained visual dysfunction, but only decreasing values of pNN50
(41.7 %) has approached to statistical significance level (P=0,052). This indicated a lower
parasympathetic nervous system activity in men with obtained visual dysfunction.

The HRV time parameters have indicated an opposed trend (P>0.05) to a lower
value of AMo (24.5 %) and greater value pNNS50 (18.5 %) there was in women with con-
genital visual dysfunctions versus sighted (Table 2). These facts indicated an increased
activity of autonomous regulation of heart rate. Major changes were found in values of
SDNN, AX, CVr (greater by 29.0, 25.3 and 21.9 %, respectively, P> 0.05) in women with
obtained visual dysfunction. These results indicated a tendency to slightly higher level of
parasympathetic nervous system activity in women with obtained visual dysfunctions.

It found that HRV in young people with visual dysfunctions characterized by a ten-
dency to lower values of absolute activity of regulatory systems. This trend has gained
significance level of men with congenital visual dysfunctions (Table 3), reaching 59—
80 % decline (P<0.05) versus control. We can argue that visual dysfunctions in young
people causes to tension of autonomic regulation of heart rate. Moreover, formation of
vegetative dysfunctions was found in men with congenital visual dysfunction.
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Table 2.

HRV time parameters in young people with visual dysfunctions

Tabnuuys 2. YacoBi napametpu BCP y oci6 roHaubkoro Biky 3 30poBUMU AUCKHYHKLIIAMK

Mean, sec 0.75+0.03*** 0.80+0.04* 0.89+0.02
Mo, sec 0.74+0.03*** 0.78+0.05 0.88+0.04
AMo, % 12.67£1.19** 10.32+0.89 9.53+0.89
AX, sec 0.24+0.04** 0.32+0.06 0.36+0.03
CVr, % 5.35+0.44* 7.67£1.21 8.41£0.95
SDNN, sec 0.04+0.00*** 0.06+0.01 0.07+0.01
PNN50, % 11.40+4.49*** 24.37+7.66 41.78+6.64
- Wome
Mean, sec 0.84+0.02 0.83+0.04 0.85+0.03
Mo, sec 0.85+0.02 0.88+0.07 0.86+0.03
AMo, % 9.85+0.85 12.07£1.77 13.04+£3.16
AX, sec 0.30+0.02 0.38+0.08 0.30+0.03
CVr, % 7.08+0.57 9.16+2.19 7.51+0.69
SDNN, sec 0.06+0.01 0.08+0.03 0.06+0.01
pNN50, % 37.34£7.04 36.36+6.48 31.52+4.32

Comment (here in after): significant differences from the control indicated by asterisks at the next P-levels:
*—P<0.05 *-P<0.01;*** - P <0.001.

Mpumitka (TyT i gani):  3ipoykamMu no3HayeHi AOCTOBIPHI BiAMIHHOCTI 3 KOHTporem y Takux P-piBHsX:
*-P<0,05 *-P<0,01;* -P<0,001.

Table 3. The level of regulatory systems activity in young people with visual dysfunctions

Tabnuysi 3. PiBeHb aKTUBHOCTiI pPerynaTopHUX CUCTEM y OCiO HOHaLbKOro BiKy 3 30pOBMMM
AUCAYHKLIAMN

TP, ms? 826.86+178.69** 1987.00+619.19 3204.33+701.98
VLF, ms? 110.00+£18.63*** 378.67+140.05 467.08+£117.89
LF, ms? 343.00+£99.84* 736.33+210.83 838.33+£160.53
HF, ms? 373.86+68.74** 872.00+276.88 1899.00+509.22
TP, ms? 1768.56+319.96 1730.08+349.11 2643.05+607.79
VLF, ms? 223.22+26.86 291.42+71.99 383.45+111.32
LF, ms? 513.89+66.89 500.42+97.91 772.23+174.39
HF, ms? 1031.56+267.66 938.50+220.53 1487.41+401.23
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A spectral structure of cardio intervals and a normalized spectral power provides
valuable information on an activity of various aspects of the heart rate autonomic regu-
lation. We observed greater values of relative (by 32.5 %, P<0.05, and 29.3 % P<0.01,
respectively) and normalized low frequency power spectrum (by 28.5 %, P<0.05, and
32.7 %, P<0.01, respectively) and lower values of relative (by 14.2 %, P>0.05, and
20.3 %, P<0.05, respectively) and normalized (by 15.5 %, P<0.05, and 17.7%, P<0.01,
respectively) high frequency power spectrum at range in boys with congenital and ob-
tained visual dysfunctions (Fig. 1, A). We can state that in men with visual dysfunctions
versus control a significant effect on heart rate regulation provides intra-system level
(vasomotor) of the central regulation amid reducing effects of the parasympathetic ner-
vous system. This thesis confirmed in the significantly greater values of sympathetic-
vagal balance index in men with congenital and obtained visual dysfunctions (by 53.4 %
P<0.05, and 55.3 % R<0.01, respectively) versus control.
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Fig. 1. HRV spectrum structure and the value of sympatethic-vagal balance in young people with visual
dysfunctions: A — men; B — women; VD — visual dysfunctions

Puc. 1. CtpykTypa cnektpa BCP i 3Ha4eHHs1 cumnaTo-BaranbHoro 6anaHcy ocib oHaLbKoro Biky 3 30pOBUMM
ancdyHKUiamu: A — oHaku; B — gievaTta; VD — 30poBi ANCYHKLT

It was noted that significant changes in relative very low frequency spectral power
not been established in men with visual dysfunctions versus sighted, but they were
multidirectional character in men with congenital and obtained visual dysfunctions.
Thus, lower value of relative very low frequency spectral power was found in men with
congenital visual dysfunctions and its greater value was detected in men with obtained
visual dysfunctions. These data indicates a trend to decreasing or increasing of the
central regulation effects on intersystem level respectively. Thus, men with obtained vi-
sual dysfunctions characterized by most activation of highest levels of central regulation
of heart rate than men with congenital visual dysfunctions versus control. These effects
confirmed in the values of the centralization index (Table 4): its significant greater value
versus control was found in men with obtained visual dysfunctions (by 49.6 %, P<0.05).

Significant differences in HRV spectral structure were not found in women with vi-
sual dysfunctions (Fig. 1, B). We can note that HRV in women with congenital visual
dysfunctions reflects a tendency to reduce regulatory effects of intersystem level in
central regulation HRV.
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Table 4.

HRYV Integrative indices in young men with visual dysfunctions

Tabnuys 4. lHTerpaTnBHi noka3Huku BCP y toHakiB i3 3opoBuMM ANCHYHKLIAMN

Spectral index

IC, cu 1.2240.18 1.36+0.19* 0.91+0.13
IASC, c.u 0.39+0.05 0.49+0.05 0.57+0.08
VLFt, ms 597.14+13.44 393.35+71.86 432.38+ 108.29
LFt, ms 24.794+4.15 34.15+4.75 29.1946.15
Autocorrelation analysis parameters
CC1, c.u. 0.70+0.04* 0.67+0.09 0.54+0.06
CCQO, c.u. 4.57+0.57 10.00+3.15 6.58+1.92
S,, c.u. 0.001+0.001* 0.010+0.004 0.015+0.005
Indexes by R.M. Bayevsky
Sl, c.u. 42.75+9.09** 27.15+7.59 16.70+2.21
IVR, c.u. 61.11+11.76** 42.17+12.25 29.47+3.85
VPR, c.u. 6.36+0.89** 4.86+0.96 3.49+0.35
PAPR, c.u. 17.43+2.06™** 13.50+1.42* 10.65+0.72
Indexes by O.Yu. Mayorov
IA, c.u. 358.00+78.95*** 207.50+51.08 155.42+25.69
ARTindex, c.u. 500.71+120.08*** 267.33162.93 175.67+28.94

Values of spectral indices (Table 4) revealed the tended to decreasing activity of
subcortical cardiovascular center and deceleration of its reflex response in men with
visual dysfunctions. This tendency was pronounced in men with congenital pathology
(by 30.5 %, P=0.067 and 51.8 %, P=0.095 respectively). Values of the spectral indices
didn’t differ in women groups.

Values of autocorrelation analysis parameters (Table 4) also indicated lower activity
of autonomous regulation (CC1 greater by 29.6 %, P<0.05) and intersystem level
(S0 less on 90.5 %, P<0.05) of heart rate regulation in men with congenital visual dys-
functions. Only a trend to decreasing activity of autonomous regulation (CC1 greater by
24.2 %, P=0.089) was observed in men with obtained visual dysfunctions.

It was found that significantly (P<0.01) higher values of all indexes by R.M. Baevsky
were observed only in men with congenital visual dysfunction. This fact indicated
a higher total value of sympathetic regulatory effects on HRV and increasing a contribu-
tion of humoral factors in the formation of stress state. Given this, we can say that men
with visual dysfunctions have a stress (tense) state of the autonomic regulation of the
heart rate, which may be a manifestation of non-specific mechanisms of general adap-
tation process.

The trend to a greater values of all indexes by R.M. Baevsky versus sighted also
was observed in young men with obtained visual dysfunction, although significant
changes were detected only on parameters of adequacy regulation processes (greater
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by 26.7% P<0.05), vegetative index rate (greater by 39.1%, P = 0.068) and stress index
(greater by 62.6%, P=0.089). These data reflects the shift of vegetative balance in au-
tonomous regulation toward sympathetic activity and enhance of humoral factors con-
tribution in the heart rate regulation.

When calculating indices by R.M. Baevsky we must take into spread variation of
cardio intervals times, making them susceptible to ,emissions”. In order to address short-
comings of these indexes O.Yu Mayorov proposed the indexes of ,anxiety” and ,anxiety
reaction type”. Formulas of these indexes are similar to indexes by R.M. Baevsky but we
must use the standard deviation of cardio interval times for their calculation [16].

It was established that men with congenital visual dysfunctions had significantly
greater values of indices of ,anxiety” (by 130.3 %, P<0.001) and ,anxiety reaction type”
(by 185.0 %, P<0.001) while men with obtained visual dysfunctions had only signifi-
cantly greater value of ,type of anxiety reaction” index (52.2 %, P=0.089). These results
reaffirmed our conclusions above enhance contribution of humoral factors in the heart
rate regulation in men with visual dysfunctions. Also, the total value of sympathetic
regulatory influences was increased in men with congenital visual dysfunctions.

Significant differences in the values of HRV integrative indicators versus sighted
were not found in women with visual dysfunctions. However, a tendency (P> 0.05) to
decrease values of CCO (by 33.2 %), S, (by 31.6 %), IVB (by 23.8 %), IAPR (by 18.2 %),
Sl (21.1 %), 1A (19.2%), ART, .., (17.6 %) versus control was observed in women with
congenital visual dysfunctions. Given this we can state to presence of tendency to high-
er values of parasympathetic regulatory influences and nervous regulatory influences
against the lower activity of central regulation by decreasing of influences from intersys-
tem regulation level to heart rhythm.

It was found that women with obtained visual dysfunctions had a tendency (P> 0.05)
to a decreased value of CC1 (by 14.1 %) and increasing values of S, (by 76.0 %), ART, ..,
(13.1 %) versus sighted. These facts indicates to trend of higher activity of autonomous
regulation, intersystem regulation level and humoral factors contribution in heart rate reg-
ulation in women with obtained visual dysfunctions.

Thus, features of heart rate autonomic regulation in young people with visual dys-
functions were detected in our research. These features were characterized for men
(versus women) and congenital (versus obtained) pathology clearly. Our data on the
activation of highest levels of central regulation of heart rate and sympathetic activity in
men with visual dysfunctions are consistent with other research of visually impaired
children [16; 18]. At the same time, our data to reduce the absolute activity of auto-
nomic regulatory systems in young men with visual dysfunctions conflict with dates by
M.S. Goncharenko et al. (2012) [13]. May be the reason of the conflict are absence of
dates of visual acuity, age and gender.

In our opinion, revealed changes in the heart rate autonomic regulation in young
people with visual dysfunctions were caused by reduction of visual inputs to cerebral
structures. Direct retino-hypothalamic, geniculo-hypothalamic and retino-pituitary tracts
is structural preconditions for effects implementation of reduce visual inputs on higher
vegetative centers activity. This supposition is confirmed by the detected decrease in
intersystem level activity of heart rate regulation (lower SO, VLF, IASC) in men with con-
genital visual dysfunctions versus sighted. Higher vegetative centers, i.e. the hypotha-
lamic-pituitary system, are structural elements of the intersystem level of heart rate
regulation.
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Thus, the negative effect of visual deprivation (congenital cataract) on the state of
the hypothalamic-pituitary-adrenal system in children is based on reducing cortisol re-
serve [6; 13]. A decreasing of pituitary weight during visual deprivation in rats was re-
ported [19].

We found greater sensitivity of physiological systems to sensory dysfunction in men
that also were detected by others authors [16; 18]. Results of experiments on rats
showed greater resistance to adverse factors in women [9].

These results may explain from the positions of evolutionary theory of sex by
S.V. Geodakyan (2011), according to which evolutionary women mission is to preserva-
tion of genetic information accumulated in the phylogeny [11]. At the same time evolu-
tionary men mission is connectivity with the environment and the transfer new informa-
tion from the environment to the population, i.e. a genetic information change [11]. This
causes a broader reaction norm in women and its narrowing in men that can be ex-
plained of cyclical sex hormones fluctuations in women. However, our previous study
[18] found a gender effects of visual dysfunctions in the vegetative heart rate regulation
in the childhood (4—6 ages), when hormonal cyclist is not expressed. Therefore, we can
assume that these effects are associated with differences in the effects of sex hormones
on neurotransmitter systems of the brain.

It is already known that estrogens have a higher effect of the regulation ascending
cholinergic projections from the forebrain base to the cerebral cortex and neuroprotec-
tive and neurotrophic activity [1]. These data may be able to explain of less sensitivity in
women to visual inputs reduction.

Experimental data [17; 27] showed that stress reduces dopamine activity in the
frontal cortex in men, but not women. As is well known dopamine inhibits nerve trans-
mission in the sympathetic nervous system. This may be one reason for the activated of
highest levels of central contour regulation of heart rate and increased sympathetic
nervous system activity in young men with visual dysfunction.

CONCLUSION

Visual dysfunctions were characterized by changes in the autonomic regulation of
heart rate, which are more pronounced in congenital pathology. It found that higher
sensitivity to changes of autonomic regulation of heart rate in the presence of visual
dysfunctions was observed in men.

Young men with visual dysfunctions have the tension of heart rate regulation me-
chanisms due to increased activity of the central regulation and the shift vegetative ba-
lance towards the sympathetic nervous system activity. In young men with congenital
visual dysfunctions detected objective physiological signs of emotional stress such as
lower HRV, greater values of sympathetic-vagal balance index, “anxiety” index and
“anxiety reaction type” index.

Young women with visual dysfunctions have a tendency to increased activity of
autonomous regulation and the shift vegetative balance towards the parasympathetic
nervous system activity.
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BEFETATUBHA PETrynsuia CEPLEBOIo PUTMY B OCIB FOHALIbLKOIO BIKY
3 30POBMMU ANCDYHKLIAMU

I. B. PeObkKa

Xapkiecbkuli HauyioHanbHUl yHieepcumem imeHi B. H. KapasiHa
MatidaHn Ceobodu, 4, Xapkie 61022, YkpaiHa
e-mail: iredka@yandex.ru

30poBi ANCAhYHKLIT MOXYTb NPU3BOAUTU 00 3MiH BEreTaTMBHOI perynsuii cepLeBo-
ro pUTMY BHACNiAOK CTBOPEHHS NepenymMoB Af1s1 XPOHIYHOMO NCUXOEMOLIMHOIo Hanpy-
XXEHHs1 Ta 6e3nocepeHbOro BNnBy obmexeHoi 30poBoi adepeHTauii Ha BULLi BereTa-
TMBHI LEHTPU. Y CTaTTi HAaBe4EeHO pe3ynbTaTh NOPIBHANBHOIO aHanidy BapiabenbHOCTi
CEepLEBOro pUTMy 0cCib FOHaLBKOro BiKy 3 BpomkeHuMun (n=32) i Habytumu (n=38) 30po-
BUMW ANCYHKLIAMN Ta HOpMarnbHUM 30poM (n=34). OTpumaHi pesynsraTh iHTepnpeTy-
Banucs 3 nNo3uuil 4BOKOHTYPHOI MOAENi BereTaTUBHOI perynsuii cepueBoro putMmy 3a
PM. BaeBcbkum (1968). BcTaHoBNEHO, WO 30pOBi AUCKYHKLIT NpM3BOAATL 4O 3MiH
y BEreTaTMBHIN perynsuii cepueBoro putmy, siki 0inbLU BUpasHi Npy BPOAXKEHIN naToso-
rii. BusieneHa BuLLa YyTNMBICTb OCI0 YOMOBIYOi CTaTi 4O 3MiH BEreTaTMBHOI perynsauii nig
BMSMBOM 30POBUX ANCKYHKLIN. 30pOoBi ANCHYHKLIT Y FOHAKIB CynpOBOMKYOTLCSA HAMpy-
KEHHAM MeXaHi3MiB perynsuii cepueBoro pUutMy BHACIAOK NOCUMEHHSA LeHTpanbHUX
PErynaTopHUX BMMBIB i 3MileHHA GanaHcy B Gik akTMBHOCTI CMMMATUYHOI HEPBOBOI
cuctemun. [liByatam i3 30poBnUMM ANCHYHKLIAMU NpUTaMaHHa TEHAEHLiSt 4O NOCUNEHHS
aBTOHOMHMX PEryNATOPHUX BMNMBIB i 3MilLleHHs 6anaHcy B Gik akTMBHOCTI napacumna-
TUYHOI HEPBOBOI CUCTEMM. Y tOHAKIB i3 BPOSKEHMMWN 30pOBUMU ANCHYHKLIAMN BUABHE-
HO 06’€KTMBHI (Pi3ioNOriYHi 03HAKM NCUXOEMOLIINHOIO CTPECY.

Knrodoei crioea: BeretatMBHa perynsuis, BapiabernbHIiCTb CEPLIEBOrO pUTMY, 30-
poBi ANCAYHKL,T.

ISSN 1996-4536 (print) « ISSN 2311-0783 (on-line) e BionoriyHi Ctyaii / Studia Biologica e 2015 e Tom 9/Ne1 e C. 85-96



96 I. V. Redka

BEFETATUBHASA PErynaunAa CEPAEYHOIO PUTMA
Y nnl IOHOLLECKOI O BO3PACTA CO 3PUTEJIbHbIMU OUC®YHKLUUAMU

U. B. Pedbka

XapbKogCKuli HayuOoHasbHbIU yHugepcumem umeHu B.H. Kapa3suHa
lMnowadb Ceobodkl, 4, Xapbkos 61022, YkpauHa

e-mail: iredka@yandex.ru

3puTenbHble ANChYHKLUUM MOTYT NPUBOAUTL K UBMEHEHMSIM BEreTaTUBHOWN peryrsi-
LUn cepaeyHoro putMa BCreacTBmne co3aaHus Npeanochinok Ans XPOHUYECKOro MNCUXo-
SMOLIMOHANBHOTO HaMpsXeHUs N HEMOCPEACTBEHHOIO BO3OEWCTBUS OrPaHUYEHHON
3puTenbLHoON adhdepeHTaumm Ha BbICLUME BereTatMBHbIE LEHTPbl. B cTaTbe npeacras-
neHbl pe3ynbraTtbl CPaBHUTENBHOIO aHanM3a BapuabenbHOCTU cepaeqHoro putMa nuu
FOHOLLIECKOIO BO3pacTa C BpOXAeHHbIMMU (N=32) 1 npnobpeTeHHbIMU (N=38) 3puTenbHbI-
MU OUCAYHKLUMSMIU U HOpMarnbHbIM 3peHnem (n=34). Nony4yeHHble pesynbTaTtbl MHTEp-
NPeTUPOBAanMCh C NO3NLMM ABYXKOHTYPHOW MOZENW BEretatMBHOW perynsaunm cepaey-
Horo putma no P. M. BaeBckomy (1968). YcTaHOBNEHO, YTO 3pUTENbHbIE ANCHYHKLMM
NPVBOAAT K M3MEHEHNSIM B BEreTaTMBHOW perynsaumm cepgeyHoro putma, kotopbele 6o-
nee BbIpaXkeHbl Npy BpoxaeHHow natonorun. ObHapyxeHa BbICOKasi 4yBCTBUTENBHOCTb
NN, MYXXCKOTO Mosa K U3MEHEHWsIM BEreTaTBHOW Perynsauuy nog BNusHMEM 3puTenb-
HbIX ANCAYHKLMIA. 3pUTerbHble OUCHYHKLUUN Y FOHOLLEN CONPOBOXAAKTCA HAMPSKEHN-
€M MEeXaHW3MOB PerynsiuMm cepaeqHoro putMa BCNEACTBUE YCUIEHUS LieHTparbHbIX
PErynsTOpHbIX BAUSHUA U CMeELLeHNeM BanaHca B CTOPOHY aKTMBHOCTM cuMnaTtude-
CKOW HEPBHOM CUCTEMBI. [leByLLKaM CO 3pUTenbHbIMU OUCHYHKUNAMIU NpUCyLLa TEHAEH-
LN K YCUIIEHMIO @aBTOHOMHbIX PErYNATOPHBIX BIIUSHUIA 1 CMELLeHWIo 6anaHca B CTOPOHY
aKTMBHOCTM NapacumMnaTU4eckon HEPBHOW CUCTEMBI. Y HOHOLLEN C BPOXAEHHBbIMWU 3pU-
TenbHbIMU OUCHYHKUMAMU OBHapyXeHbl OObeKTMBHbIE (OU3MONOrMYECcKUe MPU3HaKK
NCUXO3MOLIMOHANbHOro cTpecca.

Knrodeenle cnoea: BeretaTvBHasi perynsiuusi, BapnabenbHOCTb CEPAEYHOro puT-
Ma, 3pUTENbHbIE ANCHYHKLMN.

OpepxaHo: 11.02.2015

ISSN 1996-4536 (print) ¢ ISSN 2311-0783 (on-line) e BionoriyHi CTygii / Studia Biologica e 2015 e Tom 9/Ne1 e C. 85-96



