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ABSTRACT

Object of the work: Observations were made among the volunteers young men of the age of 18-22 years old (n=84). As
geomagnetically quiet were considered the days when the value of the K-index was less then two, and as a geomagnetic storm
— when the K-index was equal to 5 and more. The whole contingent was examined in the days of geomagnetic serenity as well
as during the storm days. Sensor and motor reaction was studied by means of the Landolt’s rings in the computerized regimen:
on the blank monitor the rings with 3 or 5 slits appeared, the time of exposition — 36 ms, length of the interval between shots —
1800 ms. The meaning of the task was that object of investigation should to reply on the appearance all light stimulus by simple
click on the left knob of the mouse. During each signal the computer program besides the RR-intervals registered also the time
of reaction, the quantity of right, wrong and missed responses (i.e. index of the work quality). In the days of a geomagnetic quiet
the facts of the wrong responses on the light stimulus were not be fixed; in the geomagnetic storms the worsening of the quality
of task performance determined as a appearance of the missed shots and lengthening of the time of reaction was observed.
The results received give the base to assert that geomagnetic storms diminish the quality of performance of visual-motor task
among the persons with the predominance of the parasympathetic autonomic reactions. Taking into account that the magnetic
fields of the infralow and very low frequency ranges influence the autonomic regulatory mechanisms of an organism, alteration
of the quality of the performance of magnitolabile persons notes on the alteration of sensitivity of the high, cortical parts of the
nervous system toward the geomagnetic storms. Probably this fact can explain the raise of autocatastrophes in the conditions of
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magnetic non-stability.
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ecently, for the investigation of the influence of

geomagnetic storms on the human organisms

methods of functional diagnostics are employed
more broader [1,2].

The latest investigations have showed the availability to
use the spectral analysis of the heart rate as an
informative marker for the assessment of the state of
autonomic regulatory mechanisms of an organism and
their alterations in the result of the influence of various
external stimulus (sound, electromagnetic field etc.)

[3,4,5,6].

Obiject of the work: assessment of autonomic regulatory
mechanism of practically healthy young men performing
the sensoromotor task during the days of geomagnetic
composure and geomagnetic storms.

Observations were made among the volunteers young
men of the age of 18-22 years old (n=84). As
geomagnetically quiet were considered the days when
the value of the K-index was less then two, and as a
geomagnetic storm — when the K-index was equal to 5
and more. The whole contingent was examined in the
days of geomagnetic serenity as well as during the storm
days.

For the legitimation of the investigation and for the
complex examination of the health state during the
selection of the objects of the observation the
questionnaire composed by us was filled in, the basic
physiologic parameters were studied and assessed (pulse,
arterial tension, the rate and depth of the respiration), the
working capacity was defined by the standard graded
exercise method of Martine-Kusheliovski.

As a result of the latter form the whole mass of volunteers
in the investigating group were included 59 young men
(70,2%); the state of the health of others did not allow to
defined them as suitable for the control group.
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The investigation had the voluntary basis and it was
conducted by the binary blind method; not proband nor
investigator had not the information about the condition of
geomagnetic field during observation as well as about the
content of investigation.

Autonomic regulatory mechanism of an organism were
evaluated by means of variational pulsometry [7]. The
data of variability of the heart rate were proceeded
according to standards proposed by Baievski R., Ivanov
G., European Society of Cardiology and the Society of
Electrophysiology of the North America [7,8].

The investigation began after the instruction of the
examining person. The heart rate variability was
evaluated in the state quiet and saturation — after 1-1.5 h
after the typical for each person mixed breakfast. Also,
by means of the questioning was determined that the live
regimen of the subjects of investigation (diet, alcohol,
physical and emotional strain) was not overloaded at
least during the last three days. The investigation was
conducted at 10-11 in the morning in the conditions of
comfort temperature (20-22°C), normal humidity and
atmospheric pressure (there was not observed the
atmospheric front intrusion, geomagnetic situation was
determining by means of an appropriate web-page).

The five minute registration of RR-intervals of ECG was
defined by the necessity of fixation minimum 250 cardiac
cycles: it's known that the numbers spectral analysis and
counting the Furie’s distribution digital line has not been
less then 250.

By spectral analysis of biosighnals three frequency strips
were marked out: a) High Frequency (HF) range -
respiratory waves, in norm it ranges in the limits of 1,5-
10%; b) High Frequency (HF) range, they also are called
vasomotor waves, in norm it ranges in the limits of 15-
40%; Very Low Frequency (VLF) range, in norm it ranges
in the limits of 15-30%. The indices noted above allow to
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receive their derivatives also — the index of centralization
IC=(HF+LF)/VLF) and index of vagosympathetic
interaction LF/HF [9].

Sensor and motor reaction was studied by means of the
Landolt’s rings in the computerized regimen: on the blank
monitor the rings with 3 or 5 slits appeared, the time of
exposition — 36 ms, length of the interval between shots —
1800 ms. The meaning of the task was that object of
investigation should to reply on the appearance all light
stimulus by simple click on the left knob of the mouse.
During each signal the computer program besides the RR-
intervals registered also the time of reaction, the quantity
of right, wrong and missed responses (i.e. index of the
work quality).

In the result of the analysis the investigated persons was
divided into three groups: | group — with a balanced
vagosympathetic equation, Il group — predominantly with
parasympathetic level of regulation, Ill group -
predominantly with sympathetic mechanisms of regulation.
It should be emphasized that noted above is the result of
investigation during quiet magnetic days and so the data
can be considered as a basic control. Then according to
the algorithm of the investigation and the results of an
autoreactivity each group was subdivided onto two
subgroups: the persons investigated in the days of a
geomagnetic storms who did not show any alterations of
the indices of vagosympathetic equation (I, lI-1, lll-I) and
the persons investigated in the days of a geomagnetic
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storms who has shown the alterations of the indices of
vagosympathetic equation, i.e. who revealed the
magnetolability (I-1, 1I-11, H-11).

As we have already noted the performance of the simple
sensomotor task was evaluated by the quantity of errors
made and time of reaction (minimal, mean and maximal)
during the supplying with light stimulus.

In the days of a geomagnetic quiet the facts of the wrong
responses on the light stimulus were not be fixed; in the
geomagnetic storms the worsening of the quality of task
performance determined as a appearance of the missed
shots and lengthening of the time of reaction was
observed (Tab.1).

The results received give the base to assert that
geomagnetic storms diminish the quality of performance
of visual-motor task among the persons with the
predominance of the parasympathetic autonomic
reactions. Taking into account that the magnetic fields of
the infralow and very low frequency ranges influence the
autonomic regulatory mechanisms of an organism [4,5],
alteration of the quality of the performance of
magnitolabile persons notes on the alteration of sensitivity
of the high, cortical parts of the nervous system toward
the geomagnetic storms. Probably this fact can explain
the raise of autocatastrophes in the conditions of magnetic
non-stability.

Wrong Missed Time of Min time Max time
responses responses reaction of reaction of reaction
I Group (n=19) 0 0 450+46,2 270+27,5 850+49,3
I-1 subgroup (n=10) 0 10,7 440+£33,9 255+38,1 8451474
I-1I subgroup (n=9) 0 3£0,9 320+36,8 2624453 885+51,2
IT Group (n=23) 0 0 430+29,7 286+42,1 850+49,7
II-I subgroup (n=14) 0 4+1,36 435+34,1 295+38,6 8821+38,1
II-IT subgroup (n=9) 0 10+1,27 305+40,3 164+29.,9 840+44,5
III Group (n=17) 0 0 400£29,9 280+34,6 830+54,2
M-I subgroup (n=10) 0 3£1,12 440+37,3 320£37,5 805+47,1
III-11 subgroup (n=7) 0 0 3554345 330441,1 805+39,9

Tab.1 The quality of performance of sensoromotor task.
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Bausinne reoMarHMTHBIX Oyph HAa KA4eCTBO BbINIOJIHEHHE MPOCTOM
CEHCOMOTOPHOM padoThI

TI'eopeuti Yuuunaose, Upuna Keauaosze, Hopam Tapxan-Moypaeu, Jlesan Teunouaru,
Anexcandp Lubaosze

HayuHo-mpakTiuecKkuii HeHTp KypOopTOIOTHH, GH3UOTEpaNNH U JiedueOHoro Typu3ma, Tomnucu, ['py3ns;
Kadenpa HopmanibHO# (usnosoruu u xadeapa MeAMIMHCKON Gu3nkn 1 6nodusnku TOMINCCKOTro rocy1apcTBEHHOTO
MEIUIIMTHCKOTO YHUBEpCUTETa, [ py3us

PE3IOME

MccnenosaHo 84 toHolwen fobpoBonbLeB (n=84) B Bo3pacTe oT 18 go 22 net. B reoMarHUTHOM OTHOLUEHUW CMOKOWHBLIMW CUYMTANUCb
OHU NpU MUHMMarbHbIX 3HadeHusix K-mHaekca [0 2, a AHU C MarHUTHbIMKM Gypsimu - npu 3HadveHun K-uHpgekca 5 u Bbiwe. Becb
KOHTUHIEHT obcnefoBaH U B MarHUTHOCMOKOMHBLIE AHU, U NPU MarHUTHbIX Bypsix. CEHCOPHO-MOTOPHAs peakuusl u3yyanach ¢ NOMOLLLIO
Koney, Tvna JlaHgonbTa B KOMMbIOTEPHOM pEXMME: HAa TEMHOM (DOHE 3KpaHa MOSIBMSAMMCL KOMblia C TPEeMS UNM NSATbIO pa3pes3amu;
aKcnosvumsa kagpa — 36 Mcek; ANUTENbHOCTb, MHTepBana mexay kagpamu — 1800 mcek. B cooTBeTcTBUE 3ajaHuem obcrnepyembii
OOMKeH Obln OTBETUTH Ha MOSIBNEHME BCEX CBETOBbIX CTUMYMOB OQHOPa30BbIM HaXaTUEM Ha NEBYIO KHOMKY «MbILLKU». KoMnboTepHast
nporpaMmMa npu Kaxaom curHane, nomumo RR-vHTepBamna, perncrtpupoBana Takke Bpemsl peakuumu, KONMUYEeCTBO MpaBUIIbHBbIX,
HenpaBuIbHbIX U MPOMYLIEHHbIX OTBETOB; YYMTbIBaNMChb MokasaTenu kavecTBa paboTbl. B MarHMTHOCMOKOWHbIE AHW HeMnpaBWmbHbIE
OTBETbHl Ha CBETOBOW CTUMYIl OTCYTCTBOBAsMW; MPU MarHUTHbIX Oypsix Ka4ecTBO BbIMOSIHEHUSI 3aau4u yXyALIArnocb: OTMEYanucb T.H.
NponyLLeHHblEe Kaapbl M YBENUYMBANoCh BpeMsi peakuuu. MNonyyeHHble pe3ynbTaTbl MNO3BOMISIOT 3aKI0YMTb, YTO reoMarHuTHble Gypu
CHWXaKT Ka4yeCcTBO BbINOMHEHUS  3pUTENBHO-MOTOPHOM paboTbl MPEUMMYLLECTBEHHO Cpeau nvuamu c  npeobnagaHvem
napacumnaTUYecknx BereTaTUBHbIX peakuuii. YUnTbiBasi, YTO MarHUTHOE Morfe WHPPaHU3KUX U OYEHb HU3KUX YACTOTHbIX AManasoHOB
BO3JENCTBYIOT Ha BereTaTtuBHbIE PErynsiTopHble MEXaHW3MW OpraHvama, U3MeHeHWe kadecTBa "paboTbl" MarHUTHONAGUIBbHBIX ML,
criegyeT pacueHnBaTh Kak M3MeHeHWE YyBCTBUTENBHOCTU BbICLLUMX, KOPKOBbLIX OTAEMOB HEPBHOW CUCTEMbI K FeOMarHUTHbIM BypsiM. IMo-
BUAUMAMY, 3TUM U OBbBSACHSIETCS MOBbLILEHWE YMCIa aBTOKaTacTpod B MarHUTHOHECTABUITBHBIX YCIOBUSIX.

KiroueBsle cyoBa: I'eoOMarHETMYECKMI HOK, CEHCOMOTOpHas pabora
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