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Momueayus u yenv. Inexrposnunedanorpadus (O3I) — oguH mx Hamboee YacTo
UCTIONIb3YEMbIX U YYBCTBHUTEIbHBIX METONOB OLEHKH (YHKIMOHAJIbHONW aKTUBHOCTU
rojoBHoro Mosra. Ha O3 oTpaxaroTcst mpoliecchl YTOMIEHHS, CTPECCOPHOTrO
BO3/ICHCTBHSA, M3MEHEHHS (DU3NYECKUX MapaMeTpOB CpPelbl — CBETa, 3ByKa, HOHHOTO
coctaBa Bo3ayxa [1-5] u mp. Llenp Hamre#t paGoTe: monck D3I -KOpPENaTOB BIUSHUSL
CIIEJIEOKIMMAaTa Ha MO3TOBYIO aKTUBHOCTB B3POCIIOTO 3/J0POBOIO YEJIOBEKa.

Memoowr u aneopummel. B uccleqoBaHMM TPHUHAIM YydacThe 25 CTyIEHTOB-
nmobpoBonbneB 2 kypca BIMY um. H.H. Bypnenko, mpasmmu, B Bo3pactel8—20 ner
(15 yenoBek AKCIEPUMEHTANBHONW Tpymmbl ¥ 10 YeIOBEK KOHTPOJBHOW TPYIIIIHI,
paccunTaHHas MUHMMalbHAs BBIOOpKa JUIs Hallero mccienoanusi — 10 gemosek (1o
dopmyne Jlepa)). KputepusiMu BKITIOUEHHUSI B KCIIEPUMEHTAIBHYIO TPYIILY SIBUINCH:
OTCYTCTBHE OCTPOIO IEPHOAA BUPYCHOM MM OakTepHaIbHON MH(EKIUH, OTCYTCTBHE
000CcTpeHus] XpOHUIECKUX 3a00JICBaHNH, a TAK)KE aHATOMHUUECKUX U3MEHEHUH HOCOBBIX
x0J10B. MccnenoBaHue COOTBETCTBOBANO 3THYECKUM cTaHAapTam. Kaxaplil yyacTHHK
ObLT TPOMH(DOPMHUPOBAH O TSN UCCIIEeIOBAHUS, TTOANHCAT HH(POPMHUPOBAHHOE COTIIACHE
Ha y4yacTue B SKCIIEPUMEHTE. Y CTYACHTOB 3KCIICPUMEHTAILHON IPYIITBI PETUCTPALIUs
99T mposezena 10 1 nocie 10-THEBHOT0 4aCOBOT0 Kypca CIeJIe0TepaIiui, B COCTOSIHUN
(yHKIMOHAIBLHOTO MOKOs1, HA3eMHOMN CUJIbBHHUTOBOIA criesieokamepe 14 M3, ¢ moMomisio
anekTposHuedanorpada-perucrparopa “OHuedanan — O3I'P — 19/26” ¢upmse
MenaukoMm (r. Taranpor) B 19 craHmapTHBIX OTBEIEHHUSX COTJIACHO MEXIYHapOJHOM
cxeme 10-20. CormacHo 3aMepaM TpH BBIIOJTHEHHH HCCIEIOBaHHWN, TeMIepaTypa
BO3/yXa B crejeokamepe cocrapisiia 18-20 °C, oTHOCHTENbHAS BIaXKHOCTh BO3/IyXa —
65 %, colep)KaHWE OTPHIATEIBHBIX adpOMOHOB — 987 e/cM®, MONOKHUTENHLHBIX
a’poroHoB — 834 e/cm®, paguanmonHbiipon — 17 MxkP/gac. Y CTyI€HTOB KOHTPOILHOM
rpynmsl peructpanus 931 nposeneHa 1o u nocie 10-IHEBHOTO €KEIHEBHOTO YaCOBOI'O
OTOBIXa, TaKXKe B  COCTOSHMM  (YHKUHOHAJBHOTO  IIOKOS, C  IOMOIUBIO
anexTposHiiedamorpada-perucrparopa «Iunedaman — IBIP — 19/26» dupmsr
MenukoMm (r. Taranpor) B 19 craHmapTHBIX OTBEICHHUSIX COTJIACHO MEXIYHApPOIHOM
cxeme 10—20. IIpoananusupoBaHa AMHAMUKA CIETYIOIUX COOTHOIIEHUH pUTMOB DI
(uanexcoB): [anbda/Oeral], [ambda/rera], [(Teta + anwda)/deral], xopoiro
3apeKOMEH/IOBAaBIINX ce0sl B OIIEHKE aKTHMBHOW yMCTBEHHOW pabOTHI dejoBeka [6, 7].
AHaiu3 MOMy4YeHHBIX JAaHHBIX NMPOBEAEH ¢ momomsio nporpamMm Excel m IBM SPSS
Statistics 26. OmpeneneHa HOPMalbHOCTH  PACIPEJIEICHUS  MPU3HAKOB  C
ncronb3oBanueM kpurepus [anupo—Yumka, pacyeT JOCTOBEPHOCTH OTJIMYUN MEXKIY
3aBUCHUMBIMH TI€PEMEHHBIMH TIPOBEAECH C HCIOJIB30BAaHUEM HENapaMeTpUIecKOro
KpUTEpHS YHUIKOKCOHA JJISl 3aBUCUMBIX NIEPEMEHHBIX.
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Peszynomamer: CTaTUCTHUYSCKUHT aHATTN3 U3MEHEHUI UHICKCOB [anbda/TeTa] He BBISBUII
3HAYMMBIX OTJIMYMK A0 M IMOCJE OTAbIXa B KOHTPONbHOH rpynme. Ilpu sTom cieBa
OTMEUYEeHa TEH/CHIUS K CHIDKEHHIO MEIUaH anb(]a/TeTa WHIEKCOB B OOJIBIIMHCTBE
MPOaHATM3UPOBAHHBIX OTBEACHNH, CITPaBa MOJO00HOT0 OAHOHATIPABICHHOTO N3MEHEHUS
HE BBISIBJICHO. B KOHTPOJILHOW TpYIIE TaKKe BBISIBICHBI CTATUCTHYCCKU 3HAYMMBIC
M3MeHEeHHs HIeKcoB [anmb(da/Oeral] u [(Tera + anpda)/OeTal] B 3aThUIOYHON 00NIaCTH
CIIpaBa Mo/ BIUSHUEM OTAbIXa. OTMEUEHO, YTO MO BIUSIHAEM €KETHEBHOT'O YaCOBOTO
OTIbIXa HaONI0JANoCh YCHJICHHE MEJICHHO-BOJIHOBOH aKTUBHOCTH, KOPpENIsTaMU
W3MEHEHHUS! MO3TOBOW aKTUBHOCTH MOJ BIMSHHUEM OTIbIXa MOXXHO Ha3BaTh MHICKCHI
[ampda/Oetal] u [(TeTa + anbda)/deral].

B okcnepuMeHTanbHOW TpyIne 3HAYUMBIX OTIMYMM COOTHOUIeHWH [(Teta +
anb(da)/oetal] u [anbdha/beral ] 10 U mocIe Kypca CreIe0Tepaui He BBIABICHO, XOTS
HaOIOJAIOCh yBENTMYECHNWE [AHHBIX HWHAEKCOB mociie 10-IHeBHOTO BO3IEHCTBHS
CIIENIEOKIINMATa TI0 OTHOIICHHIO K WCXOAHOMY YpOBHIO. OTMeueHBl 3HAYNMBbIE
yBemmmueHust (p<0.05) uHaekca [anbda / TeTa] MOJ BO3MEHCTBHEM CIEICOKIMMATa B
3aTBUIOYHBIX OTBEACHUAX cnpasa (mo: Q1=1.92; Me=2.80; Q3=4.83; mocne: Q1=3.65;
Me=6.27; Q3=10.73) u cmeBa (mo: Q1=2.64; Me=6.25; Q3=14.39; mocne: Q1=1.43;
Me=3.39; Q3=6.61), Bucounsix (T5 u T6) orBenenusix cnpana (10: Q1=5.46; Me=7.06;
Q3=8.37; mocne: Q1=1.90; Me=3.17; Q3=5,03) u cumeBa (mo: Q1=1.17; Me=1.70;
Q3=4.50; mocnme: Q1=1.51; Me=6.04; Q3=11.84), temeHHoM otBeacann P4 (mo:
Q1=1.28; Me=2.97; Q3=4.73 mocne: Q1=3.53; Me=5.36; Q3=7.40). Cieqyet OTMETHUTH,
4TO B Halled OoJsiee paHHEW paboTe mo uccienoBanuio DOI' yenoBeka Mpu 2-4acoM
BO3JICHICTBHM CIEIICOKINMATA, BBISBICHBI 3HAYMMBIE OTIWYHS TaKXKe I0 WHACKCY
[anpda/TeTa]l TMPU OTCYTCTBUH 3HAYUMBIX OTJIMYMH 10 JOPYTHUM HCCIIEIOBAHHBIM
cooTHoIIeHussM putMoB DI, B TeX ke oTBeeHHsX, puc. 1 [8].
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KparkoBpemeHHOE BO3/ICHCTBIE 10-aHEBHBIH KypC CIeIe0TepaIU
crieneokiumara (2 q)

Puc. 1. O6nacT U3MEHEHHUS HHICKCOB aib()a/TeTa Mo/| BIUSHUEM CIIEICOKIMMATa
(3KcTIepUMeHTAaIbHAS TPYTIA)

HOHy'{eHHLIC JAaHHBIC IIO3BOJIAIOT CACIATh BBIBOJ, YTO HHACKC [aJ'IB(l)a/TCTa] MOXXHO
cuMTaTh HamboJjee YYBCTBUTCJIIBHBIM [JIsI OLCHKH BJIWAHHUA KaK OJHOKPATHOI'O
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BO3H€ﬁCTBHﬂ CriejIcoTepanui Ha MO3I' UYCJIIOBCKA, TaK H IO-I[HGBHOFO Kypca
CIICJICOTCpaIlnu.

EEG correlates of the influence of speleoclimate
on the brain activity of an adult healthy person
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Motivation and Goal: Electroencephalography (EEG) is one of the most commonly used
and sensitive methods for assessing the functional activity of the brain. The EEG reflects
the processes of fatigue, stress, changes in the physical parameters of the environment —
light, sound, ionic composition of air [1-5], etc. The purpose of our work: to search for
EEG correlates of the influence of speleoclimate on the brain activity of an adult healthy
person.

Methods and Algorithms: 25 volunteer 2nd year students of VSMU took part in the study,
right-handed, 18-20 years old (15 people in the experimental group and 10 people in the
control group; the calculated minimum sample for our study is 10 people (according to
Lehr’s formula)). The criteria for inclusion in the experimental group were: the absence
of an acute period of viral or bacterial infection, the absence of exacerbation of chronic
diseases, as well as anatomical changes in the nasal passages. The study complied with
ethical standards. Each participant was informed about the purpose of the study and
signed an informed consent to participate in the experiment. For students in the
experimental group, EEG recording was carried out before and after a 10-day hour-long
course of speleotherapy, in a state of functional rest, in a ground-based sylvinite
speleochamber of 14 m3, using an electroencephalograph-recorder “Encephalan - EEGR
—19/26” from Medicom (Taganrog) in 19 standard leads according to the international
10—20 scheme. According to According to measurements during research, the air
temperature in the caving chamber was 18-20 °C, relative air humidity was 65%, content
of negative air ions — 987 e/cmd, positive air ions — 834 e/cm?, background radiation —
17 uR/hour. For students in the control group, EEG was recorded before and after a 10-
day daily one-hour rest, also in a state of functional rest, using an electroencephalograph-
recorder “Encephalan — EEGR — 19/26” from Medicom (Taganrog) in 19 standard leads
according to the international 10—20 scheme. The dynamics of the following EEG
rhythm ratios (indices) were analyzed: [alpha/betal], [alpha/theta], [(theta +
alpha)/betal], which have proven themselves in assessing active mental work of a person
[6, 7]. The analysis of the obtained data was carried out using Excel and IBM SPSS
Statistics 26. The normality of the distribution of characteristics was determined using
the Shapiro-Wilk test, and the reliability of differences between dependent variables was
calculated using the non-parametric Wilcoxon test for dependent variables.

Results: Statistical analysis of changes in indices [alpha/theta] did not reveal any
significant differences before and after rest in the control group. At the same time, on
the left there was a tendency towards a decrease in the median alpha/theta indices in the
majority of the analyzed leads; on the right, no such unidirectional change was detected.
In the control group, statistically significant changes in the indices [alpha/betal] and
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[(theta + alpha)/betal] in the occipital areas on the right under the influence of rest. It
was noted that under the influence of daily hour-long rest, an increase in slow-wave
activity was observed; the indices [alpha/betal] and [(theta + alpha)/betal] can be called
correlates of changes in brain activity under the influence of rest.

In the experimental group there were significant differences in the ratios [(theta +
alpha)/betal] and [alpha/betal] before and after the course of speleotherapy was not
detected, although an increase in these indices was observed after 10 days of exposure
to the speleoclimate in relation to the initial level. There were significant increases
(p<0.05) in the [alpha/theta] under the influence of speleoclimate in the occipital leads
on the right (before: Q1=1.92; Me=2.80; Q3=4.83; after: Q1=3.65; Me=6.27; Q3=10.73)
and on the left (before: Q1=2.64; Me=6.25 ; Q3=14.39; after: Q1=1.43; Q3=6.61),
temporal (T5 and T6) leads (before: Q1=5.46; Q3=8.37; after: Q1=1.90; Me =3.17,
Q3=5.03) and left (before: Q1=1.17; Me=1.70; Q3=4.50; after: Q1=1.51; Me=6.04;
Q3=11.84), parietal lead P4 (before: Q1=1.28 ; Me=2.97; Q3=4.73 after: Q1=3.53;
Q3=7.40). It should be noted that in our earlier work on the study of human EEG during
2-hour exposure to speleoclimate, significant differences were also revealed in the index
[alpha/theta] in the absence of significant differences in other studied relationships of
EEG rhythms, in the same leads, Fig. 1 [8].
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Fig. 1. Areas of change in alpha/theta indices under the influence of speleo climate
(experimental group)

The data obtained allow us to conclude that index [alpha / theta] can be considered the
most sensitive for assessing the effect as a single exposure speleotherapy on the human
brain, and a 10-day course of speleotherapy .
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