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THE PECULIARITIES OF THE VEGETATIVE REGULATION OF THE
HEART RHYTHM IN PROCESSING DIFFERENT MODALITY AND
SPEED INFORMATION OF PRESENTING IRRITATORS

Introduction. The mental activity brain mechanisms are the object of many studies in
psychophysiology. The mental activity vegetative providing participation regulation and evaluation
problem by the indications of the heart rhythm while processing various information is considered one
of the most important tasks.

Purpose. The aim of our study was to find out the heart rhythm vegetative regulation
peculiarities while processing different modality information and presentation speed.

Methods. In the experimental study participated 30 men aged 19 to20. The study was held
using computer-aided devices «DiagnostiIMy and «Cardiolaby. In the background and while doing
tasks with different presenting information speed on the heart rhythm variability indications different
modality registration irritators was held (the average meaning of the HRF, mode (Mo), mode
amplitude (AMo), standard deviation of the cardio-intervals massive (SDNN), stress index (SI)).

Result. It has been proved, that while the processing verbal and image information speed
growing the heart rhythm regulatory mechanisms activation level gradually increases and decreases
on condition of the irritators tempo presentation decrease. When processing information on verbal
stimuli at all speeds, the heart rate indicators were somewhat higher than the presentation of figures

Conclusion. It has been found, that the heart rhythm vegetative regulation peculiarities
depend on the speed of presenting irritators and do not depend on the signal modality.

Key words: heart rhythm variability, the first and the second signal brain systems, information
processing, reverse

The problem setting. In psychophysiology the brain mechanisms of the mental
activity are considered as essential elements of the brain’s integrative activity and are the
result of many studies. The heart work state control can give the notion of functional
abilities of the organism and “the physiological price” of one or another mental activity
kind [1]. The most informative here are the indications of the heart rhythm variability,
which can serve the objective characteristic of the mental activity tenseness [2].
The meaning of the HRV reflects vitally important indications of the organism’s
physiological functions management — the vegetative balance and the functional reserves of
its management mechanisms [3, 4, 5, 6]. All this leads to the increase of the nervous and
emotional tenseness and is one of the reasons for arising illnesses. Thus the problem of the
regulation and the evaluation of the participation of the vegetative mental activity provision
(by the HR indications) in processing information and its mechanisms is considered one of
the most important tasks of psychophysiology and applied sciences [7]. We assume that the
results and mechanisms of the heart rhythm for the processing of information in the form of
figures and verbal stimuli may be different.

The aim — to clear out the peculiarities of the heart rhythm vegetative regulation in
processing different modality and speed information’s presenting.

The research methodology and organization
30 people (average age 20,4+1,2 years) were tested mental workability on a computer
device “DiagnostlM” with reverse in an “assertive rhythm” regime [8, 9, 10]. The main
research was begun with figures at a speed of 30 irritators in 1 minute. Then we proceeded to
the speed of 60, 90 and 120 and farther in the same succession the speed decreased. We
finished the work on the speed of 30 irritators in 1 minute. After a short rest mental work with
reverse repeated, but for the information processing verbal stimuli were used.
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In the background and while doing tasks with different speed of the information
presenting on the irritators of different modality we held registration of the heart rhythm
variability indications with the help of the “Cardiolab” device. The heart rhythm statistic
indications: average HRF meaning, mode (Mo), mode amplitude (AMo), cardio-intervals
massive standard deviation (SDNN), stress index (SI) were defined.

The research results were processed with the use of statistic programs Statgraphics,
Microsoft Excel.

The research results and their discussion
The statistics analysis of the students’ heart rhythm in doing tasks with different tempo
of the information presenting found out truthful differences of the HRV indications in the
active state if compared to the state of statics, as well on presenting figures as on presenting
verbal stimuli. (tabl.1).

Table 1
The results of the vegetative provision of the work in test on the information processing in the
closed cycle on presenting geometric figures and verbal stimuli

Speed ' Researched indications
’ [rritator type Time, Mo, Awmo, SDNN, SI,
V, br/min. in/min S % s c.u.
Background | words/figures | 67,3+1,5 | 870,6+18,4 | 33,3+1,6 | 61,5+3,2 | 46,3%£3,5
words 653+1,2 | 848,4+20,0 |33,5t1,7 | 61,1%4,1 | 63,0+5,7#
Vi | 30 figures | 66,8+1,4 | 827,8+22,5 | 31,5412 | 63,3+3,3 | 55,5+4,3*
words 68,5+1,5 |828,8423,3 |35,9+2.8 | 52,1+3,3# | 71,0+5,0#
V2| 60 figures | 68,8+1,3 | 807,1422,9% [ 41,4+2,0 | 49,4+2,7* | 64,0+5,9*
words 69,041,5 |843,5423,7 |37,1+1,8 | 52,8+3,3 | 66,4+5,7#
Vs | 90 figures | 70,941,5 | 779,2421,9% | 37,3+1,9 | 54,943,8 | 69,146,5*
words 71,5¢1,7# | 802,9424,8%# | 34,9+1,4 | 64,0632 | 72,9+5,6#
Vs | 120 figures | 71,3+1,8* | 809,4+19,0% | 37.4+1,7 | 60,5+3,7 | 70,9+5,8*
words 69,9+1,8 |828,8424,9 |36,3+1,8 | 52,8+3,3 | 73,146,7#
Vs | 90 figures | 69,6+1,5 | 820,3+21,9 |36,7+1,9 | 60,5+3,7 | 70,6+6,5%
words 69,5t1,6 | 832,4+25,1 |35,7x1,6 | 61,5+3,8 | 64,2+4,9%
Vs | 60 figures | 69,4+1,7 | 848.6+223 |36,0£1,9 | 57,7+4,3 | 55.8+5,6
words 66,8+1,8 | 842,94253 | 38,3+1,9 | 57,3£3,3 | 62,7+5,6#
Vs | 30 figures | 67,042,5 | 848,6+21,7 | 34.9+1,7 | 60,5+3,7 | 50,6+4,4

Note: *- p <0,05 between the background meaning of the indication and its meaning in doing tasks on presenting
figures; #- p <0,05 — on presenting words.

It is seen from table 1, that in the different modality information processing, compared
to the static state (background) such indications of the heart rhythm variability, as HRF, AMo,
SI gradually increased and were in dependence from the speed of the irritators presenting,
while the speed increase they increased, and on condition of the signals giving speed decrease
they decreased, such changes occur both on figures and the words.

The meanings of the indications Mo and SDNN decreased in relation to the
background indications. The least meanings of the indications were registered in doing the
work at the speed of presenting 120 irritators in 1 minute. Such regularity was outlined both
on presenting figures and on the verbal stimuli.

The decrease of the heart rhythm variability while the work at high speeds of the
information presenting witnesses the increase of the role of the central regulation mechanisms and
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tenseness of the heart work on account of sympato-adrenal vegetative nervous system [2]. We can
admit, that the maximum level of the regulation mechanisms tenseness is remarked at the speed of
presenting 120 irritators in 1 minute. On condition of the verbal stimuli processing the tenseness
of the regulation mechanisms of the heart rhythm variability is a little greater (while probable
differences were not found), than on figures. More expressive it is remarked at the low speed of
signals presenting (30-60) and is leveled on the high speed (90-120) and in the background.

The obtained results witness the fact, that there exist differences in power of the heart
rhythm between all kinds of the mental activity in the comparison of the active states with the
static state. We can remark, that in processing information to verbal stimuli at all speeds the
heart rhythm indications were a little higher than on presenting figures. It can witness, that the
second signal system of the head brain bark switches to the work.

The results of the heart rhythm variability research revealed changes of a number of
time oscillatory characteristics of the heart rhythm variability, witnessing the decrease of the
modulation of the parasympathetic and the increase of the sympato-adrenal activity of the
autonomic heart regulation in differentiating and processing information in the Go/NoGo/Go
regime if compared to the background HRV indications.

In the heart rhythm regulation mechanisms in processing information at the speed of
presenting 120 irritators in 1 minute in the Go/NoGo/Go regime prevailed the defensive type of the
heart rhythm regulation, it being confirmed truthfully by the less HRF increase, SI, and high-
frequency breathing modulation power oppression. The pointed reactions complex, probably
characterizes dissipated attention oriented on freeing spontaneous information from the memory [11].

Thus, the main physiological mechanisms of adopting to the conditions of
psychomotor activity in processing different complexity information is the dependence of the
heart rhythm regulation mechanisms on doing the task on information processing complexity,
and also gradual increase of the heart rhythm central regulatory mechanisms participation and
simultaneous decrease of the variability and the autonomous regulation participation in
presenting irritators with the speed from 30 — 60 irritators in 1 minute to presenting 90 and
120 irritators in 1 minute.

In figure, changes SI in processing information of different modality with different
irritators’ presenting speed are presented. We established, that beginning from the static state
(background) SI indication (stress of index) increased while the speed increase and decreased
while its decrease (Fig).

90
H X
# ¥ H #
70 1 :
60 - ]V
o
=
2] = words
50
figures
40
30
20 —+
(\}_¢§°" 5> S O R M S 5
2
A speed information of presenting irritators in 1 minute

Fig. SI changes in processing different modality information with different irritators presenting compared with
the background.
Note: * — p<0,05 speed on condition of differentiating figures; # — p<0,05 on condition of differentiating words.
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It is seen from figure 1, that the indication of the stress index in the static sate
(background) as well on presenting figures as on words was equal (46,3). With gradual increase of
the speed indication SI truthfully increases on all speeds (p <0,05). At the speed of presenting 30
irritators in 1 minute on figures it increased to 66,8, and on the words — to 65,3. At the speed of
presenting 60 irritators in 1 minute on figures indication SI was 68,8 and 68,5 on the words.

At the speed of presenting 90 irritators in 1 minute the results of the indication on the
figures were 70,9, while on the words — 69,0. The speed having increased to presenting 120
irritators in 1 minute the meaning of the stress index indication reached the highest meanings,
it was 71,3 on the figures, and 71,5 on the words. With the speed decreased SI indication
gradually decreases. Truthful differences were not found between signals modality.

Thus, on condition of the gradual increasing of the speed of processing verbal and
image information the level of the heart rhythm regulatory mechanisms activation by the
autonomous nervous system gradually increases and decreases on condition of decreasing the
tempo of the irritators’ presenting.

Conclusions:

1.Peculiarities of the heart rhythm regulation by the autonomous nervous system are in
dependence on the speed of presenting irritators and do not depend on the modality of the
signals presented.

2.0n condition of the gradual increasing of the speed of processing verbal and image
information the level of the heart rhythm regulatory mechanisms activation by the
autonomous nervous system gradually increases and decreases on condition of decreasing the
tempo of the irritators’ presenting.

3.A high level of the mechanisms’ regulation activation by the autonomous nervous system
of the heart rhythm was registered while presenting irritators at the speed of 90-120 irritators in
1 minute, and a low one in the state of rest and at the speed of 30-60 irritators in 1 minute.

4. In case of presenting signals of different modality by the HRV indications probable
differences of the heart rhythm regulatory mechanisms’ activation level on the mental loading
in the reverse (P > 0,05) were not found. Inconsiderable prevailing of the heart rhythm
mechanisms’ regulation activation level of the people diagnosed on condition of processing
information in the second signal system is remarked.
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Anomauis. be3xkonunvna C. B., Ianaobiix A. A., Kanouéa II. O. Ocobaueocmi
eezemamueHoi pezynayii cepuesozo pummy nio uac nepepooxu ingopmauyii pizHoi mooanrvHocmi
ma weuoKocmi npeo’sa61eHHA HOOPA3HUKIE.

Ilpoonemamuxa. Moskosi mexanizmu po3ymoeoi OiSIbHOCMI € NpeoMemom 0azamvox
docnidicens y ncuxoizionoeii. Ilpobrema peaynsyii ma oyinky ywacmi 6e2emamueHo20 3a0e3neyeHHs.
PO3YMOB0OI OISILHOCIE 34 NOKASHUKAMU Cepyesoco pummy Hi0 Hac nepepooxu pizHOMAHIMHOL
iHhopmayii esasxcaemvcsi OOHIEI 13 HAUBANCIUBIUUX 3A80AHD.

Memoro nawioeo OocniodcenHs Oyn0 3’acysamu  0coOIUBOCMI GeeemamuHol pe2yasiyii
cepyeso2o pummy nio wac nepepooku ingopmayii pizHoi MoOaILHOCMI MA WEUOKOCMI NPe) SI8EHHS.

Memoou oocnioxycenna. B excnepumenmanvHoMy O00CiOdcenni nputimanu yyacmo 30
yonosikie 19-20-piunoco 6ixy. Jocniodcenns nooounu 3 GUKOPUCMAHHAM KOMR HOMEPU308AHUX
npucmpois «/iaecnocmIMy ma «Cardiolaby. YV ¢honi ma nio wac 6uxkoHanHs 3a60amb 3 PI3HONO
WBUOKICIIO Npeo S6AeHHs IHhopMmayil Ha NOOPA3HUKYU PI3HOT MOOAIbLHOCII RPOBOOUNU PEECMPAYiI0
NOKA3HUKIG 8apiamusHocmi cepyesozo pummy (cepedne snavenns YCC, mooa (Mo), amniimyoa moou
(AMo), cmanoapmue 6ioxunenus macugy kapoioinmepsanie (SDNN), cmpec inoexc (Sl)).

Ocnoeni pesynromamu  00cniodceHHA. Bcmanoeneno, wo ocobausocmi eecemamuehoi
pe2ynayii cepyesoeo pummy 3HAX00AMbCS 8 3ANEHCHOCTI 810 WEUOKOCMI Nped SANIeHHS NOOPA3HUKIG |
He 3a1excamy 8i0 MOOATbHOCMI CUSHATLY.

Bucnosku. Jlosedeno, wo nio wac 3pocmanHs wWeUOKOCmi nepepobku eepbaivHoi ma
obpasnoi ingopmayii pieeHvb axmueayii pecyisimopHUX MEXAHIZMI8 cepyesozo pummy NOCMynogo
3pOCMAE i 3HUNCYEMBCA 3d YMOBU SMEHULEHHSL eMNY Npeo ‘a6leHHs NOOPA3HUKIE.

Knrouoei cnoea: sapiabenvhicms cepyesoco pummy, nepuia ma opyea CUSHANbHI cUCmeMU
MO3KY, nepepobka ingopmayii, pesepc

HayxoBo-gocaiguuii incrutyt ¢iziosorii imeni M.bocoro YUepkacbkoro HaiioHajJbLHOIo
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