POCCUMCKAS AKAZJEMUSA HAVK
HauuonanbHoe CoMHosiorndeckoe O6iectBo (4ieH ANSS/ESRS)
dusnosiornyeckoe obmectso uM. W.II. [laBsioBa / ceKyysi COMHOJIOTUHU
WUHCTUTYT BbICIIEN HEPBHOM J€ATEJbHOCTU U HeMpodusunosoruu PAH

MeaunMHCKUK HayYHO-00pa3oBaTeibHbIN LieHTp MI'Y um. M.B. JloMoHOCOBa

IpU oA JEepPKKe
Poccutickoro 'ymanutapHoro HayyHoro ®oHaa

3A0 "HEMPOKOM"

MATEPHAJIbI

9-ou Poccuiickon M0J104€KHOM
IIKOJIbI-KOH(PepeHI MU
C MEeKAyHAapPOAHbIM y4YacTHEM

«COH - OKHO B MUP 60APCTBOBAHUA»

www.sleep.ru
S e,

iy, JLILTTapnoBa

16-18 mapTa 2017
MockBa

[lopnepxano rpantom PITH® (17-06-14090)



YOUTH ORGANIZING COMMITTEE:

Chairperson: Alexandra Puchkova, PhD, Institute of Higher Nervous
Activity/Neurophysiology RAS, Moscow puchkovaan@gmail.com

Co-Chairperson: Elizaveta Rutskova, PhD, Institute of Higher Nervous
Activity/Neurophysiology RAS, Moscow erutskova@gmail.com

Members of the Commitee:

Alexander Mironov, Institute of Higher Nervous Activity/Neurophysiology
RAS, Moscow

Olga Tkachenko, PhD, Institute of Higher Nervous
Activity/Neurophysiology RAS, Moscow

Gleb Arsenyev, Institute of Higher Nervous Activity/Neurophysiology
RAS, Moscow

Lyudmila Korostovtseva, MD, PhD, Federal Almazov North-West Medical
Research Centre, Saint-Petersburg

Irina Zavalko, MD, PhD, Institute of Biomedical problems, Moscow

Alexander Tataraidze, PhD, Bauman Moscow State Technical University,
Moscow

Mikhail Bochkarev, MD, PhD, Federal Almazov North-West Medical
Research Centre, Saint-Petersburg

PROGRAMM COMMITTEE:

Vladimir M. Kovalzon, PhD, Professor, Severtsov Institute
Ecology/Evolution RAS, Moscow, President of the Russian Society of
Somnologists (RSS)

Vladimir B. Dorokhov, PhD, Professor, Institute of Higher Nervous
Activity/Neurophysiology RAS, Moscow, Vice-President of RSS

www.sleepsociety.ru

www.sleep.ru

www.sleep-school.ru

Editor in chief: Vladimir B. Dorokhov, PhD
Edited by: Olga Tkachenko, PhD


mailto:puchkovaan@gmail.com
mailto:erutskova@gmail.com
http://www.sleepsociety.ru/
http://www.sleep.ru/
http://www.sleep-school.ru/

MOJIOJIEKHBIA OPTKOMUMTET IIKOJIbI-KOH®EPEHIIAMN:

[Ipencenarens oprkomutera: Ajgexcanapa Ilyukosa, k.6.1., UBH/] u HO
PAH, Mocksa, pykoBoautens rpanta PTH® Ne 17-06-14090
puchkovaan@gmail.com

Conpencenarens oprkomutera: EanzaBera Pyukona, k.6.H.,, UBH/] u HO
PAH, Mocka
erutskova@gmail.com

YsieHbl OPIrKOMUTETA:

Anekcanap Muponos, UBH/I u HO PAH, Mocksa
Oawbra Tkauenko, k.0.H., UBHJ] u HO® PAH, Mocksa
I'ne6 ApcenbeB, UBH/ u HO® PAH, Mocksa

JIvwamuiaa KopocroBuena, k.M. H., DI'BY «C3OMUI] um. B.A. AnmazoBa»
Munzapasa Poccuu, Cankr-IletepOypr

HNpuna 3aBajnko, k.M.H., PI'BY I'HL| «DenepanbHbiil MEAUITUHCKUN
onopusnueckuii neHtp uM. A.U. bypuazsnay ®MBA Poccun, Mocksa

Anexkcanap Tarapanase, k.7.H., MockoBckuii ['ocyaapcTBEeHHBIN
Texunueckuit YuuepcuteT uM. H.D. baymana, Mocksa

Muxana boukapes, k.M.H., DI’ BY «C3OMUI] um. B.A. AnimazoBa»
Munsapasa Poccun, Cankr-IlerepOypr

MNPOTPAMMHBIA KOMUTET:

Baagumup MarBeeBuu KoBauab30H, 1.0.H., U190 um.A.H. Cesepiiosa
PAH, Mockga,

Baagumup bopucosuu lopoxos, 1.6.1., UBH/l 1 H® PAH, Mocksa

www.sleepsociety.ru

www.sleep.ru

www.sleep-school.ru

OTtBeTCcTBEeHHBIN penakTop: 1.0.H. Jlopoxos B.b.

Penakrop: k.6.H. Tkauenko O.H.


mailto:puchkovaan@gmail.com
mailto:erutskova@gmail.com
http://www.sleepsociety.ru/
http://www.sleep.ru/
http://www.sleep-school.ru/

Contents

ADSTACES. ..o 5-81

Lecture and Abstract alphabetical index (rus)............cccoeevveen .. 82-84

Lecture and Abstract alphabetical index (eng)...........c.ccovvevennn .. 87-90
OrnasJieHue

Y (0 S 1 (1) 1) £ 1 1) - 5-81

AJipaBUTHBII CHUCOK JEKIHIA M TE€3UCOB (PYC)....vvvnrianienannnsn. 82-84

AJ(PAaBUTHBIN CIIMCOK JIEKIMHA M T€3UCOB (AHIT)eeveerenrenromercnnenns 85-88



CUHAPOM OBCTPYKTHUBHOI'O AITHO2 BO CHE Y BOJIbBHBIX

C ®UBPUWLVISINUEN ITPEJICEP 1N
Akoban C.I., Bapenuywvina C.1O., Cemenos A.Il., Kopocmosuesa J1.C., boukapee M.B.
OI'BY « C3OMUI] um. B.A. Anmazoea» M3 P®, Cankm-Ilemepoype, Poccus
E-mail: stepa-akopyan@Inbox.ru

[lenp uccienoBaHus: OIEHKAa YacTOThl U BBIPAXKEHHOCTH CHHApPOMA
ooctpyktuBHOro amHo’ Bo cHe (COAC) y mnanueHToB € pPa3iuyHbIM
KIIMHUYECKUM TeueHreM puopmusiiun npeacepauii (OII).

Marepuansl 1 Meroasl: B uccnenoBanue BkimrodeHo 28 yenoBek (19
My>xuuH #u 9 xennuH) ¢ @I, 6e3 kmuanueckux nposisiaeHnit XCH, mennana
Bo3pacta 57 ner (34-74), mequana unjpekca Maccel tena (MMT) 30,2 xkr/m2
(20-58). Bce oroOpaHHBIC IS y4acTHsS  MAIMEHTHI  MPOILUIN
MOJIMCOMHOTpapruecKoe ncciaeaoBaHue.

Pe3ynbpTaThl: U3 28 manueHToB 22 MMENU MapOKCU3MaIbHYIO QopMy
®II, 5 — nepcuctupyomyo U 1 — mnocrosaayio ¢opmy PII. COAC
BbIsIBJIEH Yy 23 mauueHTtoB: 14 myxuuH u 9 xenmu (}2 = 2,9; p = 0,09), u3
HUX y 6 manueHToB (Bce MyxunHbl) BeisiBieH COAC nerkoit crenenu, y 10
nanueHToB (5 Myx4uH U 5 skeHimuH) BeisiBlieH COAC cpenneit crenenu, y 7
nanureHToB (3 Myx4uH U 4 >xeHiuH) BoisgBieH COAC Tsoxenoi creneHu (Y2
= 8,7; p = 0,04). IIpu onnenxke COAC B 3aBucumoctu ot tumna ®II: COAC
BoIsiBIIcH Y 14 marrenToB (50%) ¢ mapokcu3mansHou hopmoit DI, y 2 (7%)
— ¢ nepcuctupyroriei dopmoit OIIl ny 1 (4%) — ¢ nmocrossHHOU Popmoi
OII. Ilpu KOppEIALMOHHOM aHau3¢ OBLIM BBISBICHBI IOJOKUTEIbHAS
KoppensimonHas ¢Bi3pb mexay MUMT u UAI (p = 0,5 p = 0,01),
OTpHULATENIbHAA KOppesiunoHHas cBA3b Mexay UMT u cpenneint carypauuei
kuciaopoga B kpoBu (Sa02) (p =-0,5 p = 0,01) u oTpunarenbHas
KOppENSLMOHHAs CBs3b MeEkay cpenHer Sa02 u pasmepamu 1IpaBOTo
xenynouka (p =-0,48; p = 0,04).

BbeIBOA: 1O pe3ynbTaTaM HMCCIEIOBAHMS BBISIBJIEHA BBICOKAs 4acTOTa
COAC y nauuentoB ¢ @II, B 0COOEHHOCTH y KEHILUH C NpeodiaiaHueM
cpennersikenoit crenenn COAC. Tlpu kKoppenssiuOHHOM aHAJIM3€ BbISBIICHA
oOpaTHas CBS3b MEXK]y CpeAHEN caTypalueil Kuciaopoaa (B HOYHOE BpeMsi) U
pPEMOJIEIMPOBAHUEM TIPABOroO >kelyaouka. CBsi3b 3THUX U3MEHEHWH C
CEPJIEYHOI HETOCTATOUHOCTHIO TPEOYET JaNIbHEHIIIET0 U3yUeHHUS.
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OBSTRUCTIVE SLEEP APNOEA SYNDROME IN PATIENTS

WITH ATRIAL FIBRILLATION
S.G. Hakobyan, S.Y. Varenitsyna, A.P. Semenov, L.S. Korostovtseva, M.V.
Bochkarev
Federal Almazov North-West Medical Research Centre, St. Petersburg, Russia
E-mail: stepa-akopyan@Inbox.ru

Objective: evaluation obstructive sleep apnoea syndrome (OSA)
frequency and severity in patients with different types of atrial fibrillation
(AF).

Materials and methods: the study included 28 people (19 men and 9
women) with AF without apparent heart failure. Median age was equal to 57
(34-74) years, median Body Mass Index (BMI) — 30.2 (20-58) kg/m2. All
selected patients were tested using polysomnography

Results: 22 patients (78.5%) out of 28 had paroxysmal AF, 5 patients
had persistent AF, and 1 patient had permanent AF. OSA was diagnosed in 23
patients — 14 men and 9 women (¥2 =2.9; p = 0.09), among which 6 patients
(all men) had mild OSA, 10 patients (5 men and 5 women) had moderate OSA,
7 patients (3 men and 4 women) had severe OSA (x2 = 8.7; p = 0.04). Among
OSA patients, 14 (50%) had paroxysmal AF, 2 (7%) subjects had persistent
AF and 1 (4%) patient had permanent AF. Correlation analysis showed
positive correlation between BMI and AHI (Apnoea Hypopnea Index) (p =
0.5, p = 0.01), a negative correlation between BMI and mean oxygen blood
saturation (Sa02) (p = -0.5, p = 0.01) and a negative correlation between the
mean Sa02 and the dimensions of the right ventricle (p = -0.48, p = 0.04).

Conclusion: our results demonstrate high rate of OSA in patients with
AF, and in particular, in women, with the more prevalent moderate-to-severe
OSA. The severity of nocturnal hypoxemia (the mean oxygen saturation)
negatively correlates with the right ventricular remodelling.
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BECKOHTAKTHBIE METO/AbI JJIUTEJBHOT'O
MOHHUTOPHUHI' A ZKU3HEHHbBIX ITAPAMETPOB

BUOJJIOI'MYECKUX OBBEKTOB
Anuwenxo JLH.', Axmao E.C.Y, Tamapauosze A.B.', Kopocmosuesa JI.C.?,
Pyykoea E.M.®
1 — Mockosckuii cocyoapcmeennblil mexHuyecKull yHugepcumem
umenu H.D. baymana, Mockea, Poccus
2 — OI'BY "C3OMUL] um. B.A. Armazosa" Munzopasa Poccuu, Cankxm-
Ilemepbype, Poccus
3 — Uncmumym svicuieli HepeHol desimenbHocmu u Hetipoguzuonoeuu PAH,
Mockea, Poccus
E-mail: anishchenko@rslab.ru

B nacrosiee Bpemsi OJHUM M3 OCHOBHBIX HAIPaBJICHUN Pa3BUTHUS
COBPEMEHHOM MEIUITMHCKON TEXHUKH SBIIICTCS pa3paboTka OECKOHTAKTHBIX
JTUCTAHIIMOHHBIX METOJIOB PETUCTpAINK (PU3UOJIOTHYECKUX IapaMeTpoOB
OMOJIOTUYECKOTO 00BEKTA (UEeTTOBEKA UITU )KHBOTHOTO).

[IpobnemMa  OUCTAHLIMOHHOTO CcbheMa HMHGOpPMAIMU  PEIIAeTCs
MpUMEHEHUEM OHOTEIIEMETPUYECKUX CUCTEM, KOTOpbIE HEIb3s Ha3BaTh B
MOJTHON Mepe OECKOHTAKTHBIMU, TaK KaK B HUX, KaK MPABUIIO, UCTIOIB3YIOTCS
KOHTAKTHBIC TaTUUKH WK JICKTPOJbI (B Cydae cheMa JaHHBIX C YEJIOBEKA)
100 UMIUTAHTUPYEMbIE MTEPBUYHBIC TTPe0oOpa3zoBaTenu (1 SKCIEPUMEHTOB
C ydacTHeM JIa0OpaTOPHBIX IKUBOTHBIX). ITO HEU30EKHO BIUAECT Ha
pErUCTpUPYEMbIC MapaMeTpbl U HajaraeT OrpaHUYEHHUS HA HCIOJb30BaHUE
JTAHHBIX METOJIOB.

3aMeHa B TEJIEMETPUUYECKHX CHUCTEMaX KOHTAaKTHOTO KaHajla Chema
nH(popMaIuu OECKOHTAKTHBIM TO3BOJISIET YCTPAHUTH BBIIIETIEPEUNUCIICHHBIC
HEJIOCTAaTKU CTaHAAPTHBIX KOHTAKTHBIX CUCTEM MOHHTOPHUHTA.

B mabGopatopuu aucranumoHHoro 3oHaupoBanHuss MI'TY wum. H.O.
baymana  pa3paGoTkoii  MeTOIOB  OECKOHTAKTHOTO  MOHHUTOPHHTA
(H3UOIOTHYECKUX TTapaMeTPOB OHMOJIOTMYECKUX OOBEKTOB 3aHWMAIOTCS C
2006 r. 3a 310 Bpemsi pazpaboTaHa TEXHOJIOTHS OMOPaJAMOTIOKAIMOHHOTO
MOHUTOPUHTA TATTEPHOB JIbIXaHUS, CepAleOUeHus] W JBUTATEIbHOU
AKTUBHOCTH 4YEJIOBEKA, KOTOPAsi MOXKET OBITh MCIOJb30BaHA MPU CO3JIaHUU
WHJIUBUAYAIBHBIX  YCTPOMCTB  OECKOHTAKTHOTO  aBTOMATHU3UPOBAHHOIO
MOHUTOPHUHTA JJIsI BBISIBJICHUSI PA3IMYHBIX HAPYIICHUN CHA W aHajlu3a ero
cTpyKTypbl. Texnonorus anpoouposana Ha 0aze PI'BY «C3OMMUIL] um. B.A.
AnmvazoBa» Munsznpasa Poccun.

B 2015-2016 rr. npoBeneHbl Bepu(PHUKATUOHHBIE 3KCIEPUMEHTHI Ha
6aze UBH/I u HO® PAH, noarBepsxaaroniyue BO3MOKHOCTb PETHUCTPAIIUHN TIPU
MOMOIIM MeToAa OMOPaJMOJIOKAIIMU MATTEPHOB JAbIXaHUS W JBUTATEIHHOU
AKTUBHOCTHU MEJIKUX J1a0OpaTOPHBIX >KUBOTHBIX. Takke Ha OCHOBE JTaHHBIX
IPEABAPUTEIBHBIX SKCIEPUMEHTOB II0OKa3aHa BO3MOXHOCTb  OLEHKH
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CYTOYHBIX  PHTMOB  JIAOOPAaTOPHBIX  JKUBOTHBIX 10  JAHHBIM,
3apETHCTPUPOBAHHBIM ITPH IIOMOIIN CTAHIAPTHOTO MUKPO(OHa.

B nmampHelinieM mpeamnosaraeTcsi, MCHOIB3YyS METOJbI MAIIMHHOTO
oOydeHus, pa3paboTaTh aJITOPUTMBI, IO3BOJIAIONINE KIacCU(DHUIIMPOBATH
da3pl  CHa OJKMBOTHOTO IO  pe3yJbraTaM OHMOpPaIHOIOKAIMOHHOTO
MOHUTOPUHIa M OIICHWBATh M3MCHCHUE CYTOYHBIX PUTMOB IO 3BYKOBBIM
3aITUCSIM.

NON-CONTACT METHODS FOR LONG-TERM VITAL SIGNS

MONITORING OF BIOLOGICAL OBJECTS
Anishchenko L.N.}, Akhmad E.S.!, Tataraizde A.B.%, Korostovtseva L.S.?,
Rutskova E.M.3
1 — Bauman Moscow State Technical University, Moscow, Russia
2 — Federal Almazov North-West Medical Research Center, St. Petersburg,
Russia
3 — Institute of Higher Nervous Activity and Neurophysiology RAS, Moscow,
Russia
E-mail: anishchenko@rslab.ru

Evolution of modern biomedical technique is currently associated with
creation of novel methods for remote non-contact monitoring of biological
objects physiological parameters. Biotelemedicine is widely used to solve the
problem of delivering physiological data from the contact or implanted
sensors, which usage has as impact on a registered parameters. However the
contact nature of methods utilized for vital signs monitoring imposes
restriction on their usage in practice. Replacement of contact sensors with non-
contact ones in telemetric systems allows to overcome the limitations of
standard monitoring systems.

Studies dedicated to the development of new methods for remote
contactless vital signs sensing have been carrying out at Remote Sensing
Laboratory of Bauman Moscow State Technical University since 2006.
During this period the method for monitoring of respiration, heartbeat and
movement patterns of a human by means of a bioradar has been designed. It
may be used as a personal noncontact device for detecting sleep disorders or
monitoring sleep structure. The technique was tested at Federal Almazov
North-West Medical Research Center. However, the bioradar data processing
algorithms were designed to analyze the data gathered on humans, the area of
their application is not limited by such kind of biological objects and can be
expanded on animal experiments. At present the algorithms are adapting for
mice whole body plethysmography data processing.

In 2015-2016 we have conducted verification experiments at Institute
of Higher Nervous Activity and Neurophysiology RAS, proving the method’s
feasibility for monitoring of small laboratory animals’ movement and
respiration patterns. Furthermore, preliminary experiments showed that

8
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circadian rhythms might be monitored by a standard microphone. In future,
we plan to use machine learning techniques for bioradar-based sleep stage
classification in rodents and circadian rhythms monitoring by analyzing
acoustic data.

MHUKPOAKTUBAIIMX HOYHOI'O CHA B HOPME "

IHATOJIOT'YA
Apanosa 10.10.*?, Bepouyxuii E.B.*
1 — Uuemumym apuonwix 3o0n FOHI] PAH, Pocmos-na-/lony, Poccus
2 — Pocmogckutl HayuHOo-UCcied08amenbCKull OHKOA02UYECKUN UHCIMUMYM,
Pocmoe-na-/[ony, Poccus
E-mail: juli.arapova@yandex.ru

CorylacHo AMeEpHUKaHCKOW accouudanuu HapyumeHuii cHa (AASM,
2016), MHKpOakTMBAaUMM MO3ra HUMEIOT AKTUBALHMOHHYIO MPUPOAY H
nposiBisitorca Ha D3I B BUJE BBICOKOYACTOTHOM aKTUBHOCTU. TeM cambIM
OHHM MOTYT SIBJISITHCS MApKEPAMH HapYILIEHUS CHA, Oy/ly4d BOBJICYECHHBIMH B
ux naropuszuonoruto. B xonmenmuu II. Xamacca (Halasz et al.,, 2004)
MUKPOAKTUBAIIMU BO BPEMSI CHA MOTYT UMETh PA3TUYHYIO MPUPOSY U MOTYT
BBITIOJTHATH KaK aJanTallMOHHbIE, TaK U MOJAepKUBaroIe coH GyHkiuu. B
CBETE CYIIECTBYIOUIMX PA3JIMUHBIX B3IJISIOB HAa WX MPUPOAY aKTyalIbHBIM
SIBJISIETCS U3yYCHUE MUKPOAKTHBAIIUH MO3Ta B HOPME U MAaTOJOTHH.

BbJI0  BBITIOJIHEHO  TOJIMCOMHOJIOTHYECKOE  O0OclieloBaHHME  Ha
peructparope «unedanan I3I'P-19/26» (Meaukom MTJI, Taranpor) 10
3I0POBBIX JIOOPOBOJIBIIEB U 9 MAIMEHTOB C IEPBUYHBIMH OMyXOJISIMU MO3Ta B
Bo3pacTe 45,5+6,8 ner. OOpaboTKa IMOJMCOMHOIPAMM BBITIOJHSIIACH B
COOTBETCTBHUM ¢ MexayHapoaubiMu ctangapTamu (Rechtschaffen and Kales,
1968). Ananu3 MHKpOAKTHBAllMil OCYLIECTBIISUICS COTJIACHO KPHUTEPHUSIM
AmMepukaHckoil accounanuu Hapymenuit cia (AASM, 2016) u I1. Xanacca
(Halasz et al., 2004).

[TepBUYHBINA aHATK3 MTOKA3aJl, YTO Y 3JJ0POBBIX JOOPOBOJIBIIEB B IEPBOI
MOJIOBUHE HOYM JOMHHUPOBAIN MUKPOAKTUBAIINH, MPE/ICTABICHHBIC B BU/JIC
OT/ICJIbHBIX BOJIH HU3KOM 4acToThl, KomIuiekehl K-Teta, K-anbda. Bo BTopoit
MOJIOBMHE HOYHU MPEBATMPOBAIM MHUKPOAKTHUBAIIMU B BUJIE AKTUBHOCTH Ha
yactotrax oT 12 go 30 'u. ¥ manueHToB ¢ OMyXOJISIMA TOJIOBHOTO MO3ra B
NEPBOM MOJOBUHE HOYM OTMEYAIUCh BBICOKOUACTOTHBIE MHUKPOAKTHUBAIUU.
Bo BpeMst cHa He ObUTH 3aperucCTpUPOBAHBI MUKPOAKTUBAILIUM, CBSI3aHHBIE C
K-xoMriekcom, 4YTO MOXKET yKa3plBaTb Ha HapyIIEHUWE Talamo-
KOPTUKAJIBHBIX CBsi3el. boliee neTanbHbIi aHAIN3 MUKPOAKTUBAIIMN CHA TPU
MATOJIOTMYECKUX U3MEHEHUAX MO3ra MO3BOJIUT ONPEIETUTh POJIb PA3ITMUHbIX
CTPYKTYp MO3Ta B UX T'€HEPAIIHH.
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SLEEP-RELATED MICRO-AROUSAL IN INTACT AND AFFECTED
BRAIN
Arapova Yu.Yu.!?, Verbitsky E.V.!
1 — Institute of Arid Zones of SSC RAS, Rostov-on-Don
2 — Rostov Scientific Research Institute of Oncology
E-mail: juli.arapova@yandex.ru

According to American Sleep Disorders Association criteria (AASM,
2016), micro-arousals have activation nature and occur at the EEG as low-
voltage fast-rhythm. Micro-arousals are considered as a marker of sleep
disruption and are involved in the pathophysiology of sleep disorders.
However, according to P. Halasz (2004), micro-arousals have different nature
and play important role in adaptation and shaping the individual course of
night sleep. The study of micro-arousals in normal subjects and pathology is
very important in the light of different conceptions of micro-arousal nature.

10 volunteers and 9 patients with primary tumors aged 45.5+6.8 yr.
participated in the current study. Night sleep was recorded with the
electroencephalograph “Encephalan EEGR-19/26” (Medicom MTD, Russia)
in accordance with international criteria (Rechtschaffen and Kales, 1968).
Analysis of micro-arousals was performed under American Sleep Disorders
Association criteria (AASM, 2016) and P. Halasz classification (2004).

Healthy volunteers had micro-arousals preceded by slow waves and K-
theta, K-alpha complexes across the descending part of sleep cycles and fast
type of micro-arousals (12-30 Hz) during the last cycles of sleep. Patients with
primary brain tumors had only the fast type of micro-arousals across the first
parts of sleep cycles. The K-theta, K-alpha complexes haven’t been registered.
It might be related to thalamo-cortical connection problems. Detailed analysis
of sleep-related micro-arousals in affected brain will clarify the role of
different brain structures in its generation.

ASCENDING THETA-GAMMA COUPLING SWINGS DURING

REM SLEEP
Bandarabadi M.%, Boyce R.2, Schindler K.%, Adamantidis A.*
1 — Department of Neurology, Inselspital, Hospital University of Bern,
Switzerland
2 — Integrated Program in Neuroscience, McGill University, Canada
E-mail: mojtaba.bandarabadi@dkf.unibe.ch

Causality between hippocampal theta rhythms and contextual memory
consolidation during REM is recently confirmed by suppressing extrinsic
theta projections into hippocampus (Boyce et al., 2016, Science 352, 812-
816). Using optogenetic inhibition of GABAergic medial septal neurons
during REM sleep after learning, Boyce et al. showed impaired object
recognition and fear-conditioned contextual memory in mice. On the other
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hand, hippocampal theta phase has been reported to modulate gamma power
during learning, navigation and REM. Although this phenomenon during
REM sleep has been linked to memory consolidation, precisely how theta-
gamma coupling contributes to synaptic plasticity remains elusive.

To investigate the mechanisms behind REM memory consolidation
theory, we analyzed concurrent recordings from hippocampal CA1, CA3 and
subiculum. We quantified theta-gamma coupling using Modulation Index,
which was estimated for a wide range of frequency bands and in different
vigilance states of freely behaving mice. Results show that theta phase
significantly modulates slow gamma activities (50-90 Hz) during wakefulness
and REM sleep. During REM, in addition to theta-low gamma coupling, theta
phase also modulates high gamma (110-160 Hz) in some hippocampal strata,
and in slightly different phases. We also found that theta-gamma coupling is
a discrete and transient phenomenon that lasts for few seconds, while swings
between different hippocampal regions during REM. Furthermore, theta-
gamma coupling strength tends to increase over single REM episodes. Based
on our results and previous reports, we hypothesize that theta-gamma coupling
provides principal mechanisms for information processing within each
hippocampal region, while switching between regions establishes specific
phase-space coding of information throughout the duration of memory
processes.

CYTOYHBIE KOJEBAHHUA I'OPMOHOB CJIIOHBI 1
ITOKA3ATEJIM CAMOOIEHKHA CHA B PETHOHE C

IKOJOI'MYECKHU HEBJIAT'OITPUATHBIMUA Y CJIOBUSAMHAU
byokesuu E.B., Byokeeuu P.0O.
Cesepo-Kasxaszckuil ¢hedepanvruiil ynusepcumem, Cmagponons, Poccus
E-mail: Budkevich.ev@ya.ru

PaHee onucaHbl OTKIIOHEHUSI B CYTOUHBIX pUTMax (GyHKIMOHUPOBAHUS
IHHC B r. HeBunHoMbiccke CtaBpomnosibekoro kpast (bynkesuu E.B. u coaBr.,
2011), B perwoHe, riae paHee BBISIBJICH H30BITOK KaaMHus B BoOJocax Yy
noapoctkoB (Epmonenko I'.B., 2007).

[enpro paboTHI SBISUIOCH HUCCIEAOBAHUE YTPEHHETO (YT) U BEYEPHETO
(Be) ypoBHEll TOPMOHOB CJIIOHBI M TIOKa3aTeJIed CaMOOIEHKH CHAa Yy JIHII
MY>KCKOTO T0J1a, MPOXKUBAIOIINX B OTHOCHUTEIBHO OJAronpusiTHbIX W
HEOMaronpusITHBIX YCJIOBHSIX; COOTBeTCTBeHHO, T. CTaBpomoiib H T.
HeBunHOMBICCK.

Bcero B uccnenoanunu npuHsiid yuactue 300 mogpOCTKOB U B3POCIBIX,
NOCTOSIHHO TPOXKHUBAIOLIUX B peruoHax. J[ByKpaTHO OCYUIECTBISUIM 3a00p
cimtoHbl: YT (7-11 u) u Be (16-20 u). Yposens koptuzoina (K) u recrocrepona
(T) onpenensnu metonoM MDA, Ucnonb3oBanuchk onpocHuku «KadecTBo
ruruensl cHa» U «KauectBo cHa», Epworth Sleepiness Scale. [lannbie
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o0pabaThlBAINCh METOJAMH TIApaMETPUUYECKOW ¥ HemapameTpUIeCKOu
CTaTUCTHKH TakeTa “Statistica 10.0”.

Y noapoctkoB r. CraBpomnons coaepxkanne K B ciroHe
XapaKTEePU30BAJIOCh 3aKOHOMEPHBIMU  KOJEOAHUSIMU C  yBEJIMYCHHEM
KOHIeHTparuu YT u cHwkeHueM Be (p<0,02). AHaJOrM4yHBIN MAaTTepH
M3MEHEHHSI KOHIICHTpAIMU BbIABICH W s T. Y B3pOCHbIX TEHACHUUS
m3MeHenuss 1 K u T coBmagana ¢ ONMCAHHOM BBINIE Y TMOJIPOCTKOB.
[IpoxxuBanne B T. HEBHHHOMBICCKE COMPOBOXKIAIOCH TPEXKPATHBIM
MOBBIIIEHUEM cojiepkaHus K y MOJpOCTKOB 1O CPABHEHUIO C KOHTPOJIBHOU
rpynmnoit (p<0,001) ¢ poctom koHueHntpanuu ropmona Be. Coxepxanue T
MIPEBBIIATIO YPOBEHbh TOPMOHA B KOHTPOJIBHOW T'PYIINE U COMPOBOXKAAIOCH
pa3pylI€HUEM CYTOYHON JMHAMHUKHU BBIACJICHUS TOPMOHA. Y B3POCIBIX
Ha0II0aIOCh yBeNMUeHne cpeaHux 3HaueHuit kak K, tak u T, coueraschs ¢
OTCYTCTBUEM OTIIM4uui B Y T-Be konebanusax koHreHTpanuu. [1o peynpratam
ANOVA BBISIBJICHO JOCTOBEPHOE OTIEIbHOE W COBMECTHOE BIIMSHUE
(aKTOpPOB «BO3PACT», «KBPEMSI CYTOK», «KTOPOJI MTPOKUBAHUS PA3HOU CTEMEHU
BBIPDQXKEHHOCTU 11 KOHIIGHTpAllMi KOpTH30Ja B CJIIOHE. Y  BCEX
pecroHIeHTOB U3 T. CTaBpOMOJib BBISIBJICHBI OTHOCUTENIBHO OJIaronpusTHHIC
rapamMeTpbl HOYHOTO CHa. [IpoKrBaHKE B XUMHYECKH 3arpsI3HEHHOM panioOHE
CONPOBOXKJIAJIOCh YXYJIIIEHHEM ToKa3areneid ruruensl cHa (p=0,018 wu
p=0,023) u connmuBoctu (p=0,023 u p=0,008) y mOAPOCTKOB U B3POCIBIX
COOTBETCTBEHHO.

TakuMm 00pa3om, y JIHI, TPOKUBAIOIIUX B PETHOHE C IKOJIOTUYECKHU
HEOJIaronpUsITHHIMUA YCIOBUSAMH, PETUCTPUPYIOTCSI TTOBBIIIEHUE aKTUBHOCTH
ITHC u napywenuss cyrounod auHamuku K m T B ciroHe, a Takke
JOKIMHUYECKUE HAPYIIIECHHUS IIUKJIa «COH-00IpCTBOBAHUEY, MPOSBISIOMIUECS
B CKJIOHHOCTU K JHEBHOM COHJIMBOCTH. MI3MEHEHUs yKa3bIBalOT HA pPAHHUE
NPU3HAKA COCTOSIHHS BHYTPUCHCTEMHOIO JAECUHXPOHO3a B TOPMOHAIBHOMN
CUCTEME PETYJISIIUU.

DAILY FLUCTUATIONS IN THE SALIVA HORMONES AND
SLEEP SELF-ASSESSMENT IN A CHEMICALLY POLLUTED
AREA

Budkevich E.V., Budkevich R.O.

North-Caucasus Federal University, Stavropol, Russia
E-mail: Budkevich.ev@ya.ru

Previously we described abnormalities in the circadian rhythm of
central nervous system (Budkevich EV et al., 2011) in the region with an
excess of cadmium in the hair in adolescents (Ermolenko GV, 2007).

The aim of the work was to study the morning (M) and evening (E)
saliva hormone levels and self-assessment of sleep parameters in males living
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in a favorable and unfavorable conditions (Stavropol and Nevinnomyssk,
respectively).

Study involved 300 adolescents and adults who are permanent residents
of the regions studied. Two-time saliva sampling: M (7-11 hours) and E (16-
20 hours) was performed. Cortisol (C) and testosterone (T) levels were
determined by ELISA. Questionnaires “Quality of sleep hygiene” and
“Quality of sleep”, Epworth Sleepiness Scale were used to assess sleep
characteristics. The data were processed by methods of parametric and
nonparametric statistics with the program “Statistica 10.0”.

C concentrations in adolescents’ saliva in Stavropol have been
characterized by regularities of variations with increasing concentration in M
and a decrease in E (p<0.02). Similar pattern was detected for T. In adults,
tendencies of C and T concentration changes were the same as described
above in adolescents.

For Nevinnomyssk residents three-time increase of C content in
adolescents compared with the control group (p<0.001) and increasing
concentrations of hormone in E probes were found. T concentration exceeds
the level of the hormone in the control group and was accompanied by
destruction of the daily dynamics of hormone release. In adults, average values
of both C and T were increased, combined with the lack of differences in the
M/E concentration fluctuations. Results of ANOVA showed significant
individual and combined effects of the factors *“age”, “time of day”,
“accommodation” varying degrees of severity for C concentrations in saliva.
All respondents in Stavropol revealed relatively favorable parameters of
nocturnal sleep. Accommodation in a chemically contaminated area was
accompanied by a deterioration in sleep hygiene indicators (p =0.018 and p =
0.023) and sleepiness (p = 0.023 and p = 0.008) in adolescents and adults,
respectively.

Thus, people living in the region with environmentally unfavorable
conditions showed increase in HPA axis activity and violations of daily
dynamics of C and T in the saliva, as well as pre-clinical disorders of sleep-
wake cycle, manifested in the tendency to daytime sleepiness.

IMPACT OF LIGHT ON HUMAN SLEEP AND CIRCADIAN

PHYSIOLOGY
Cajochen C.
Center for Chronobiology, University of Basel, Basel, Switzerland
E-mail: Christian.Cajochen@upkbs.ch

The sharp delineation between day and night existing throughout most
of our ancestral evolution has changed in industrialized society. Electric light
has endowed us with a 24-h/7-day society, to the extent that more than 90%
of individuals in Europe experience light at night. It is not surprising that such
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all-around-the-clock exposure to light may foster multiple repercussions on
human physiology and behaviour.

Indeed, artificial light striking the retina between dusk and dawn
impacts on brain regions regulating sleep-wake cycles by inhibiting sleep-
promoting and activating arousal-promoting neurons and thereby suppressing
the release of the soporific hormone melatonin at night. These effects can
outlast the duration of light exposure. Furthermore, there is a dose- and
wavelength dependency with a strong “blue-shift” for these effects most
probably also involving the novel photoreceptor pigment melanopsin as a
mediator of the non-visual effects of light in humans.

The discoveries of light’s repercussions on the brain’s sleep and wake-
promoting regions, along with the recent advances in solid-state LED
technology, will certainly help to design and implement successful novel light
devices and light exposure schedules for at home and in the work place
environment. Thus, with intelligent human centric lighting it should be
possible to adapt our illuminated surroundings such that we do not jeopardize
quality of life and health but positively influence our sleep, circadian
physiology, cognition and well-being.

METOA BbIAEJIEHUA COHHBIX BEPETEH U
BEPETEHOIIOAOBHBIX ITATTEPHOB HA
IKCHEPUMEHTAJIBHBIX CUT'HAJIAX 331" ITPU ITIOMOIIIA

BEWBJIETOB 1 DMIIUPUYECKHUX MO
I'pybos B.B.'?, Cumnuxosa E.FO.%, Xpamos A.E.*?
1 — Capamosckuii cocyoapcmeenHulil mexHU4ecKutl yHugepcumen umeHu
l'acapuna FO.A., Capamos, Poccus
2 — Capamoseckuii cocyoapcmeenHblil yHugepcumem umenu H.T.
Yepnviwesckoeo, Capamos, Poccus
3 — Uncmumym gvicuteli Hep8HOU dessmenvHocmu u Helupogusuonocuu PAH,
Mockesa, Poccus

E-mail: vwgrubov@gmail.com

B nacrosimieit pabote mpeaiokKeHbl HOBbIE METOJNBI AJiSi BBIACICHUS
XapaKTEPHBIX OCHMWJUISITOPHBIX MAaTTepHOB B curHamax OIOI. Mertoasl
OCHOBaHBI Ha MCTIOJIb30BAaHUH HEMPEPHIBHOTO BEHBIETHOIO IPe0Opa3oBaHus,
Pa3I0XKEHUS 110 IMIUPUIECKUM MOJAM U UX KOMOUHAIUY.

B pabote ObuH Hccae10BaHbl SKCIIEpUMEHTaNbHBIE 3amucu D3I KpbIC
muann WAG/Rij ¢ BpoxaeHHON NpenpacnoyioKeHHOCThI0 K a0CaHCHOM
ANUJIENCUU. DKCIepUMEHTaNIbHbIE paOoThl ObUIM MpoBeaeHbl B MHCTUTYTE
BbICIIE HEpBHOU nestenbHOCTH U Helpodusuonoruu PAH (Mocksa) u
VYuuepcurere ropoaa Heitmeren (Hunepnanasl). [Tuk-BogHOBBIE pa3psibl,
ABJISIFOIIMECS MapKepamMu a0CaHC-3MUIICTICUM, YPE3BbIYAMHO Ba)XHBI JUIs
UCCJIEIOBAHUS AIUJIEIICUM U MEXaHMU3MOB paboThl Mo3ra. Takxke OOJbIION
UHTEpEC JUIsl MCCIENOBAaHUSA TPEJCTABISAIOT COHHBIE BEPETEHA W
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BEPETEHOMNOI00HbIE MATTEPHBI, B CBSI3U C MX BO3MOXKHOH CBSA3BIO C IHK-
BOJIHOBBIMH pa3psiiaMH U abCaHC-3MHUIICTICUEH.

Ha nepBom sTane paboThl ObUT IPOBEIEH aHAJIN3 YaCTOTHO-BPEMEHHOM
CTPYKTYpPBI OCHHJUISITOPHBIX MAaTTepHOB B curHanax D3I kpsic WAG/Rij ipu
IOMOLIM HENPEPHIBHOTO BEWBJIETHOTO aHAIM3a M PA3JOKEHUS 10
AMIMPUYECKUM MOJIaM. BblM orpeeneHsl OCHOBHBIE XapaKTEPUCTUKH TTHK-
BOJIHOBBIX DPa3psiioB, COHHBIX BEPETEH W BEPETCHOIOJOOHBIX MaTTEPHOB,
TaKHe KaK MPOI0JDKUTEIEHOCTh M YaCTOTHBIN COCTaB. bpl10 00HApyXEeHO, 4TO
KOKIBIA M3 HMCCIEAYEMBIX TUIIOB MATTEPHOB XapaKTEPHU3yeTCs HE TOJIBKO
COOCTBEHHBIM YAaCTOTHBIM JHAMa30HOM C HaJU4YMeM JIOMHUHAHTHBIX W
CyOJOMHUHAHTHBIX YacTOT, HO TaKXe M CHeuu(UYecKorl TUHAMUKOM
YaCTOTHOI'O COCTaBa B TEUEHHE MATTEPHA.

JlanHass 0cOOCHHOCTH Oblja HKCIOJb30BaHA I Pa3palOTKU JBYX
METOJIOB aBTOMATHYECKOTO BBIJEICHUS MaTTEpPHOB Ha curHaizax OOl Ha
OCHOBE BEWBIIET-aHAJIM3a WU SMIIMPUUYECKUX MOJ. AHaIM3 IMOKa3aj, 4To
BEHBJIET-METO/I PacClO3HACT BEPETEHAa M BEPETEHONOJI00HbIE MATTEpHBI Ha
O3 ¢ 60BIIONM TOYHOCTHIO, B TO BPEMSs KaK METO]T HA OCHOBE YMITUPUUYECKHUX
MOJI TIOKa3aJl MEHBIIYI0 TOYHOCTh, HO 00JIalaeT CBOWCTBAMHU K aJalTHUBHON
(bunpTpalu CUrHana, youpas MHOKECTBO ITyMOB U apTe(haKTOB.

bru10 npenioxeHo KOMOMHUPOBAHHOE UCTIOIB30BAaHUE HETIPEPHIBHOTO
BEUBIIETHOTO MPEOOpa3OBaHUS U PA3NIOKEHUSA MO SMIUPUUECKUM MOJaM B
pamMKax OJHOTO MeToja. B KOMOWHHPOBAaHHOM METOAE pa3jIOKEHHUE IO
SMIUPUYECKAM MOJIAM HCIIOJIb3YETCS ISl IPEABAPUTETHHON (PHIIbTPAIH U
aHayn3a curtanoB D01, a 3aTeM 1o CrieKTpaM BEHBIETHOTO NpeoOpa3zoBaHUs
aBTOMATUYECKHU BBIIEIAIOTCS naTTepHbl. KOMOMHMPOBaHHBIA METOJI IO BCEM
napaMeTpam IpeBOCXOJUT METO/Ibl, OCHOBAHHBIE TOJILKO HA BEIBIIET-aHAIN3E
WINA SMIUPUYECKUX MOJAX.

Padora noanepxana PODU (rpant 16-29-08221 opu_m) u MuHHCTEPCTBOM
odopa3oBanus u Hayku P® (rpant npe3naenta P® MK-3305.2017.2)
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METHOD FOR DETECTION OF SLEEP SPINDLES AND SPINDLE-
LIKE PATTERNS ON EXPERIMENTAL EEG SIGNALS WITH

WAVELETS AND EMPIRICAL MODES
Grubov V.V.12 Sitnikova E.Yu.?, Hramov A.E.1?
1 — Saratov State Technical University, Saratov, Russia
2 — Saratov State University, Saratov, Russia
3 — Institute of Higher Nervous Activity and Neurophysiology RAS, Moscow,
Russia
E-mail: vvgrubov@gmail.com

New methods for detection of characteristic oscillatory patterns on EEG
signals were proposed in this work. Methods are based on continuous wavelet
transform, empirical mode decomposition and its combination.

Experimental EEG signals of WAG/RIj rats with genetic predisposition
to absence epilepsy were studied in present work. Experimental work was held
in Institute of Higher Nervous Activity and Neurophysiology RAS (Moscow)
and Radboud University Nijmegen (Netherlands). Spike-wave discharges that
mark absence epilepsy are highly important in studies of epilepsy and
mechanisms of brain functioning. Sleep spindles and spindle-like patterns are
also of a great interest because of their possible connection with spike-wave
discharges and absence-epilepsy.

Time-frequency analysis of oscillatory patterns on EEG signals of
WAG/Rij rats was performed with continuous wavelet transform and
empirical mode decomposition. Characteristics such as length and main
frequencies were determined for spike-wave discharges, sleep spindles and
spindle-like patterns. It was found that each type of oscillatory patterns is
characterized not only with its own frequency range with dominant and
subdominant frequencies, but also with specific dynamics of frequencies
during pattern.

This feature was used for development of two methods for pattern
detection based on wavelet-analysis and empirical modes. Analysis showed
that wavelet-method detects spindles and spindle-like patterns with high
precision, while method with empirical modes has lower precision, but also
has properties for signal adaptive filtration and removal of many noises and
artifacts.

Combined use of continuous wavelet transform and empirical mode
decomposition in one method was proposed. In combined method empirical
mode decomposition is used for primary filtration and analysis of EEG
signals, and then spectra of wavelet transform are used for automated
detection of patterns. Combined method is superior to methods based on only
wavelet-analysis or empirical modes.

The work is supported by RFBR (grant 16-29-08221) and Ministry of

Education and Science of the Russian federation (grant of the President of the
Russian federation MK-3305.2017.2)
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EYES SCAN THE DREAM SCENES DURING REM
Ji S.1, Walsh V.2, Javadi A2
1 — Institute of Cognitive Neuroscience, University College London, London, UK
2 — School of Psychology, University of Kent, Canterbury, UK
E-mail: rain.shuman@gmail.com

Objective: previous studies have shown that the directions of eye
movements during Rapid Eye Movement (REM) sleep are not random, but
rather imitate the scanning of dream scenes (e.g. Leclair-Visonneau et al.,
2010). It has also been found that newly learnt materials are replayed, possibly
as dream images, during sleep (e.g. Stickgold et al., 2000), which in turn
enhances memory consolidation. There is a missing link between these two
lines of evidence, and it remains unknown whether the direction of eye
movements during REM sleep reflects memory replay of previously learnt
materials and whether such memory replay in turn enhances memory
consolidation. Thus, the aim of our study was to investigate whether direction,
amplitude, and other quantitative characteristics of eye movements during
REM sleep correlate with consolidation of declarative memory.

Methods: 28 participants, each participated in three conditions
(Horizontal/Vertical/Mixed) in a repeated measures design. In Horizontal
Condition, subjects learned images consisting of three objects located
horizontally leading to mostly horizontal eye movements as measured by
Eyelink eye tracker. The subjects then napped for about 90 minutes while their
PSG including EOG was recorded. They were subsequently tested on an
old/new recognition task. In Vertical Condition, subjects followed the same
protocol as in Horizontal Condition but the three objects in images were
located vertically leading to mostly vertical eye movements. In Mixed
Condition subjects learned both horizontally and vertically oriented images
that elicited a roughly equal mix of horizontal and vertical eye movements and
then stayed awake rather than napped for the same period of time as the nap
before being tested on the recognition task. The order of the three conditions
was randomized.

Results: repeated measures of ANOVA with amount of vertical and
horizontal eye movements during REM as dependent variables and condition
as the independent variable were run. The results show that there was no
difference in the vertical eye movement during REM sleep between conditions
but there was significantly more horizontal eye movement during REM in
Horizontal Condition compared with that in the other two conditions.
ANOVA also showed superior memory performance for Vertical and
Horizontal Conditions compared to the Mixed Condition.

Conclusion: These results provide an evidence for scanning of the
Image scenes during REM sleep.
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HEWPOTEXHOJIOT'MA HE®APMAKOJIOT MUECKOM TEPATINH

CHA
/opoxoe B.b.
HUncmumym evicwiet neperotl desmenvhocmu u Hetipoghusuonocuu PAH, Mockaa,
Poccus
E-mail: vbdorokhov@mail.ru

Nucomuus (OeccoHMIa) SIBISIETCS PACHPOCTPAHCHHOW MPOOIEeMOi
3I0pOBbs, MPU KOTOPOM Yalle BCEro Ha3Hadaercs (apMakoJoruyeckas
Tepanus. JnuTenbHoe mpuMeHeHne (papMaKoJIOrHYeCKUX MpenapaToB MOXKeET
MPUBOJIUTh K TPUBBIKAHUIO WJIH CEPhE3HBIM MOOOYHBIM AP deKTam.
AJIbTEpHATUBOM (hapMaKoJIOruyecKou Teparuu CHa ABJIAIOTCS
(hu3noTEpaneBTUUECKUE METOJIbl CTUMYJISIIMM Mo3ra Bo Bpemsi cHa. CoH
perynupyercs TBYMSI B3aMMO/ICUCTBYOITUMHU MeXaHU3MaMHU:
FOMEOCTATUYECKUM U IUPKaJAHUaHHBIM. [ OMEOCTaTUYECKUE MEXaHU3MbI CHA
OCYILIECTBIISIFOT TOHKYIO MTOACTPOUKY PUTMUKH OPraHU3Ma K H3MEHSIOIIUMCS
(dakTOpaM BHENIHEH Cpeapl, a IUPKaJuaHHbIE MEXaHU3Mbl OOECIECYHBAIOT
CUHXPOHU3AIMIO DSHIOTEHHON OMOPUTMUKH C CYTOYHBIMH HW3MEHEHUSMU
BHEIIHEN Cpe/bl: OCBEIICHHOCThIO M SJIEKTPOMATHUTHBIMHU MpPOIIECCaMU
reino-reou3ndeckoro  npoucxoxaeHus. OgHUM W3 BaKHEUIIUX
roKasaresuen rOMEOCTAaTUYECKOU peryJsuumn CHa SABIIACTCSA
MeiJIeHHOBOJIHOBas ctanus cHa (MBC), koTopas onpeenseT KauecTBO CHa U
HeoOXouMa JUIsl peaau3allid BOCCTAHOBUTENBHBIX (DYHKIMI oOpraHu3Ma.
s MBC xapaktepHo Hanmuuue aenbTa-BosiH D21 (0,5-4 I'x), u mostomy
MUIIICHBIO BO3JIEHCTBUSI HA TOMEOCTATUYECKUE MEXAHU3MbI CHA Pa3IMYHbIMU
(GU3UYECKUMU METOJaMHU SIBIIIIOTCS TPOIECCHI, OMPEACIONINe TIeHe3
JeIbTa-BOJH. B 3aBUCMMOCTH OT XapakTepa CHUHXPOHHU3AIMU C JIeNIbTa-
BOJIHAMH PA3JIMYalOT JIBA METOJA MPEIbSBICHUS CTUMYJISIIMU BO BPEMS CHA:
1) mpeabsiBiIeHHE BO BpeMs JebTa-CHA PA3IUYHBIX BUJOB HU3KOUACTOTHOU
PUTMHUYECKON CTUMYJISIIIUM HE3aBUCUMO OT (a3l JenbTa-putMa D3I, HO ¢
4acTOTOM B Juama3oHe jaenabTa-put™a (open-loop stimulation); 2)
NPEABSABICHUE CTUMYJALIMU, CUHXPOHM3WPOBAHHOW C OMNpEACIEHHBIMU
dazamu nenpra-purma D31 (closed loop stimulation).

Jns  Takoro poja BO3JIEWCTBUM  HCHOJIB3YIOT pa3HbIE  BHJIbI
TpaHckpanuaibHoi ctumynanuu (TMS, TCS, tACS, tDCS), a Ttakxke
nepuepuIecKyro: ayIHo- U JIEKTPOKOKHYIO CTUMYJISIINIO.

[Togxoap!l k HehapMaKOJOTHUYECKUM BO3JICUCTBHUS HA IUPKAIAAHHBIE
MEXaHU3MbI CHa pa3pabOTaHbl B MEHBIIIECH CTEeTIeHH. MI3BECTHO, UTO HapsIy C
OCBEILEHHOCTBIO, TEPUOJUYECKUE Bapualldd CJIa0bIX E€CTECTBEHHBIX
AIEKTPOMArHUTHBIX NoJier ceepxHu3koi yactotel (OMIT CHY) Takxke MoryT
CIIyKUTh MapKepamMH BpPEMEHHU [JIsi OMOJIOTMYECKHMX PUTMOB B IIMPOKOM
nuariazoHe yactoT. [IpuMedarenbHoi ocoOeHHOCThIO quanazona OMIT CHY
(8, 14, 20, m 26 I'm) sBaseTcs €ro COBNAJEHUE C YaCTOTHBIMHU
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XapaKTEPUCTHKAMU OHODJICKTPUYECKUX TMOTEHIIMAJIOB OPraHOB W TKAaHEH
YEJIOBEKA M JKUBOTHBIX, YTO MO3BOJUIO CHOPMYITUPOBATH MPEICTABICHUS O
BO3MOKHOCTH «pe€30HaHCHOro» B3aumoneiictBus OMII CHY c xuBbiMu
OpraHu3MaMu

PaGoTa BhinosiHeHa npu noaaep:kke rpanta PTH® Ne 17-36-00025a1

NEUROTECHNOLOGIES OF NON-PHARMACOLOGICAL SLEEP

DISORDER THERAPY
Dorokhov V.B.
Institute of Higher Nervous Activity and Neurophysiology RAS, Moscow, Russia
E-mail: vbdorokhov@mail.ru

Insomnia (inability to sleep) is widespread health disorder and
pharmacological treatment is commonly applied to deal with it. But usage of
pharmacological substances may result in addiction or serious side effects
which make impossible its prolonged application. Physiotherapeutic
techniques of brain stimulation during sleep may become the alternative to
pharmacological approach. According to modern view, sleep is driven by two
interacting mechanisms: homeostatic and circadian ones. Homeostatic
mechanisms function is subtle adjustment of body’s rhythmic activity to
environmental influences while circadian mechanisms provide the
synchronization of endogenous biorhythmics with diurnal environmental
changes i.e. illumination level and electromagnetic processes of helio-
geophysical origin. Slow wave sleep stage (SWS) is one of the most important
hallmarks of homeostatic sleep regulation determining sleep quality; it is
necessary to implement restoration body functions. Presence of EEG delta
waves (0.5-4 Hz) is intrinsic to SWS so the processes determining delta wave
genesis are the target of effect on homeostatic mechanisms with different
physical techniques. Depending on the way of synchronization with delta
waves two techniques of presentation are used:

1) presenting different types of low frequency rhythmic stimulation
regardless of EEG delta rhythm phase but with the frequency of delta rhythm
Hz (open-loop stimulation) during delta sleep;

2) stimulation synchronized with specific EEG delta rhythm phase
(closed loop stimulation).

Different types of transcranial stimulation (TMS, TCS, tACS, tDCS) as
well as peripheral audio and electrocutaneous stimulation are used for these
purposes.

Approaches to non-pharmacological influence on circadian sleep
mechanisms are less developed. It is known that periodic variation of weak
natural ultra low-frequency electromagnetic fields (ULF EMF), as well as
illumination level can be used as time markers for biological rhythms in wide
frequency range. The important feature of ULF EMF within 8, 14, 20, and 26
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Hz range is its coincidence with frequency characteristics of bioelectric
potentials from human and animal organs and tissues. It allows thinking of

possible “resonance” of ULF EMF fluctuations with living systems.
The study is supported by RFH grant No. 17-36-00025

BJIUSAHUE HOI[HOPOFOBOIZI SJEKTPOKOXXHOM
CTUMYJISIIUN C YHACTOTOU 1 I'lT HA CTPYKTYPY

JHEBHOI'O CHA

Jopoxoe B.B.', Ykpaunuesa F0.B.', Tkauenxo O.H.}, /lemenmuenxo B.B.?
1- ®I'BYH Uncmumym gvicuieti Hep8Holl 0esimelbHOCMuU U Heupogu3uoniocuu
PAH, Mockea, Poccus
2 - ®I'BYH Uncmumym paouomexnuxu u snekmponuxu um. B.A. Komenvnurxosa
PAH, Mockea, Poccus
E-mail: tkachenkoon@gmail.com

BBenenue: panee ObUIO TMOKa3aHO, dYTO 00paboOTKa MO3rom
MOCTYTAIOIIeH M3BHE WH(OPMAITUHU TIPOJIOJDKACTCS M BO CHE, MOCKOJBKY, B
4aCTHOCTH, TPeOYyeTCs HEMPEPHIBHO OICHUBATh OMOJOTHYECKH 3HAYUMBIC
CUTHAJBI OKpYy’Karomie cpeapl. MeToa BbI3BaHHBIX moTeHIuaioB (BII)
ABJISIETCS OJHUM M3 HauOoyiee paclpoCTPAHEHHBIX B HUCCJIEAOBAHUU
JUHAMUKA KOTHUTHUBHBIX TIPOILIECCOB M PA3JIUYHBIX JTANoB 00pabOTKU
nH@opmaruu. CymecTBYIOT JaHHbIE, 4TO B ITyOokoM cHe BII Ha ciayxoBbie
CTUMYJIbI, B OTJIMYME OT OOJPCTBOBAHUSA, XapPAKTEPHU3YIOTCS IMOSBICHUEM
JUTMHHOJIATEHTHBIX KoMIIoHEHT (900-1000 mc).

[leapto manHOrO wHCCnenoBanus OblT0 u3ydeHue BII, BbI3BaHHBIX
MIOJMOPOTOBOM 3JIEKTPOKOKHOW CTUMYJISIIMEN B MEIJICHHOBOJIHOBOM CHE, B
YaCTHOCTH, MEKITOTYIIAPHON aCUMMETPUH.

Mertonuka: B uccnenoBannu npuHsim yyactue 18 uenosek (Bo3pact 19
-25 net; 11 myxuuH, 7 5KE€HIIUH). DKCIEPUMEHTHI C YACOBBIM IHEBHBIM CHOM
IPOBOJMIINCH B TIOCIICO00EICHHOE BpeMs B 3BYKOM3OJUPOBAHHOM KOMHATE.
OnekTposHiedanorpammy (331) peructpupoBajii MOHOMOJSIPHO OT 3 map
orBenenuii F3, F4, C3, C4, 01, 02 (mo mexayHapoaHou cucreme 10-20),
OTHOCUTEJIBHO  YCPEIHEHHOr0 TMOTEHIMada OT JBYX  DJEKTPOJIOB,
YCTAHOBJICHHBIX Ha MACTOMJIHBIX KOCTAX ueperna. CTUMYIUpYIOLIUE
AJEKTPOAbl YCTAHABJIMBAIM B pallOHE CPEJMHHOIO HEpBa Ha NIPaBOM
Npeamieube B 2-3 c¢M OT 3arsICThs. Mcnoib30Baiach cujia TOKa BEJIMYUHON
80% oT mnopora WHAWBHUIYaJIbHOM UYYBCTBUTEIBHOCTH,  JUIUTEIBHOCTH
umiyiaeca 50 Mc, cuna Toka BapbupoBaia B auanazone 20-600 MkA.
Crumynsiuss  OCYyLIECTBISUIACh € MOMOLIBIO  MPOTPAMMHUPYEMOTO
3NEKTPOCTUMYIIATOpa, Tpor3BoacTBa GupMbl « HEMPOKOMy. ITosiBnenue 3
CTaAMM CHAa  ONPENENSIOCh  AKCIEPUMEHTATOpOM  BuU3yalbHO. [lpu
HACTYTIUIEHUU 3TOU CTaJNH MporpaMma CTUMYJsiuu noaasana 30 ceKyHaHbIe
nadyku u3 30 umnysbcoB ¢ yactorod 1 I'm ¢ 30-cekynaHo# may30i MexIy
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OTAECIbHBIMU MaukaMu. KaxIblli UCHBITYEMBbI B TEUCHUE 3KCIEPUMEHTA
noJyiyyaja He MeHee BocbMH mnadek crumynsauuu (N=240), B cpennem — 25
nmauek (N=750), B 3aBUCMMOCTHM OT JJIUTEIBHOCTH 3 cTaauu cHa. B
nanpHenieM otaenbHo cymmupoBain BIT u3 Hauana u koHna 30 cekyHIHOU
naykd u3 30 ctuMynoB: 1) OT MepBBIX TpPeX CTUMYJIOB Madyku W 2) aias 3
CTUMYJIOB M3 KOHUIA Nadkd. BHavyane, npoBoawinu cymmanuio BIT g aTtux
OTBEJICHUM MHAUBUIYATBHO Y OT/ACJIBHBIX UCTIBITYEMBIX, & 3aTEM MPOBOIUIU
ycpennenue BIT nis Bcex ucnbityeMbix (N=16), myrem ycpeanenus BIT ps
OT/ICJIbHBIX HUCIIBITYEMBIX.

Ananmu3 aaHHbIX. [Ipy aHanmu3e MaHHBIX HA MPEABAPUTEIBLHOM HTarle
BU3YaJIbHO OMPEACISUINCh YYAaCTKU C apTedakTamu, KOTOPhIe HCKITIOYAIHUChH
u3 3anucu. [{ns ananuza BII ucnions3oBanu nanssie ot 16 ucnsiryemsix. [pu
ananuze BII npoBoaunu cenexrtuBHoe ycpeanenue BII nis Bcex 6 oTBeneHnit
00T, ornenbHo cymmupoBaiv BII u3 Havana u koHna 30 ceKyHIHON MayKu
u3 30 cTuMyIioB: 1) OT IEPBBIX TPEX CTUMYJIOB MAYKHU U 2) 1)1 3 CTUMYJIOB U3
KOHIIa mayku. Bruawane, mpoBoawnu cymmanuio BII mig 3Tux oTBeneHUU
WHJIUBUAYAJIBHO Y OT/IEJIbHBIX HCIIBITYEMBIX, a 3aTEM IIPOBOJUIN YCPEAHEHNE
BII nns Bcex ucnbeityeMbix (N=16), nyrem ycpennenus BII nist oTaenbHbIx
WCTOBITYeMBbIX. {7151 onipeiesieHust JOCTOBEPHOCTH Pa3JIMuUi UCIIOJIb30BANH t-
kpurepuii CTbIOJIEHTa, OTO aBajO BO3MOKHOCTb OIPENEIUTh BPEMECHHBIE
MHTEPBAJIBI Ha KOTOPbIX BII 10CTOBEpHO OTIMYAINCH. DTH 1Ba BUAA aHAIA3a
MPOBOAWIN UHAUBUIYAIBHO JIJISE OTACIBHBIX UCIBITYEMBIX U IO TPYIIEe —
JUISl BCEX UCTIBITYEMBIX.

Pesynprarer:  Ilpy  mOANOPOroBOM  BJIEKTPOKOXKHOW  IMAYEUYHOU
putmuyeckort (1I'Ll) ctumynsiiuu Bo Bpemsl MEJICHHOBOJHOBOUW CTaJuH
THEBHOTO CHa B coMaroceHcopHbix BII, ycpenHeHHpIXx  mo rTpymre
UCIIBITYEMBIX, MOXHO BBIJICIUTh TPU JIMHHOJIATEHTHBIX KOMIIOHEHTA!
NEPBBIM TMO3UTUBHBIA KOMIIOHEHT B auamna3zoHe 100-200 mc, HeraTUBHBIN
KoMIOHEHT B auana3zone 300 — 600 Mc ¥ BTOpOW NMO3UTUBHBIN KOMIIOHEHT B
nuarazone 750-9000 mc. [lokazaHO HAIMYKE MEXITONYIIAPHON aCUMMETPUN
comatoceHcopubix BII, mx ammnutyna  Obia JOCTOBEpHO OoJble B
MOJYIIApUU, KOHTPJIATEPAIbHOM K CTOPOHE CTUMYJIAIMHU, TpUYEeM 3Ta
pasHuiia Obula Haubosee BBIpaXEHbI BO (PPOHTAIBLHOM OTBEACHHU.
CpaBnenue BII, ycpeaHeHHBIX W3 Hayajda W KOHIA MaYKd CTUMYJIOB,
MOKa3aJI0 JOCTOBEPHOE YMEHBIICHUE aMIUIUTY Ibl BCEX KOMIIOHEHTOB BII k
KOHIy MayKH JJIs BCEX IIECTH OTBEACHMI (PPOHTAIBHOM, IEHTPAIbHON U
3aThUJIOYHOM 00nacTeil Mo3ra, 4To MOKHO paccMaTpHUBaTh, KaK MOKA3aTelb
rabutyaruu BII, o0ycrnoBneHHoN npocteiiiei ¢hopMoil HeacCoIMaTUBHOTO
00y4eHHs] — IMPUBBIKAHUEM.

Pabora BhinmosiHeHa npu noaaepxke Poccuiickoro
TYMaHUTAPHOT0 Hay4YHOro ¢onaa, npoekt Ne 15-06-10909a
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EFFECTS OF SUBTHRESHOLD 1-HZ ELECTRODERMAL

STIMULATION ON DAY SLEEP STRUCTURE
Dorokhov V.B.%, Ukraintseva Yu.V.%, Tkachenko O.N.!, Dementienko V.V.2
Institute of Radio-engineering and Electronics by the Russian Academy of
Science, Moscow, Russia
Kotel’nikov Institute of Radio-engineering and Electronics by the Russian
Academy of Science, Moscow, Russia
E-mail: tkachenkoon@gmail.com

Introduction: it is well-known that information processing in brain
continues even during sleep, for it is very important to monitor biological
environment and its possible changes. Evoked potentials (EP) analysis is one
of the best and well-developed methods of information processing and its
stages research. In some works it was also shown that auditory EPs during 3rd
sleep stages demonstrate some long-latency components (900-1000 ms)
compared to ones obtained from awake subjects.

The goal of our subject was to study EPs caused by sub-threshold
electrodermal stimulation during 3rd sleep stage and, in particular, its
hemispheric asymmetry.

Methods: 18 subjects (19-25 years old, 11 men and 7 women)
participated in our study. Experiments were performed afternoon in
soundproof room. EEG from 6 electrodes (F3, F4, C3, C4, O1, O2) was
registered during 1-hour day sleep. Stimulation was performed by means of 2
electrodes placed on the right forearm. Current rate of 80% from subject’s
individual sensitivity was used. After the moment shen subject reached 3rd
sleep stage, 1-Hz stimulation was performed in 30-s blocks with 30-s breaks
between them. It was interrupted each time 3rd sleep stage ended. No less than
8 blocks (240 stimuli) with the mean of 25 (750 stimuli) was obtained from
each experiment. EPs were then averaged both for each subject and for all
group.

Data analysis: artefacts were removed using visual analysis. Averaged
data were compared using Student's t-test to find time intervals where they
were significantly different. We compared averages of 1-3 and 28-30 stimuli
from each stimulation block.

Results: we have found three components of such stimulation EP:
positive one at 100-200 ms, negative one at 300-600 vs and another positive
one at 750-900 ms. Hemispheric asymmetry was observed for all electrodes:
EP amplitude was greater in contralateral hemisphere. The greatest difference
was obtained for frontal electrodes. EP averaged for start and end of each
block showed amplitude decrease from start to end for all 6 electrodes. It may
be considered as habituation.

This work was supported by RFH grant No. 15-06-10909a
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HOBEI[EH‘IECKHPI noJaAX0J AJis1 OIITUMHU3ALIUA
KOJIMYECTBEHHOTI'O AHAJIN3A CETEN IACCUBHOT' O
PEXKUMA PABOTHBI MO3I'A (DEFAULT MODE NETWORK) ITIPH
OMPT-UCCJIIEAJOBAHUSAX
Jopoxoe B.B.%, Yuaxoe B.J1.°, Manaxoe /I.I'.?>, Kapmawoe C.H.?, Opnos B.A.?,
I'vuwuna E.A.°, Tapanoe A.0.
1 — @®I'BYH Hucmumym 6vicuiell Hep8HOU OessmeibHOCIU U HetipodUu3UoL02Ul
PAH, Mockea, Poccus
2 — HUI] «Kypuamoeckuii uncmumymy, Mocxkea, Poccus
3 — buonoeuuecxuii hpaxynoemem MI'Y um M.B. Jlomonocoea, Mocksa, Poccus
E-mail: ka.gushinal514@yandex.ru

B mocnennee Bpemst MeTOAnl  (PYHKITMOHAJIBHOW  MarHUTHO-
pezoHancHoit Tomorpaduu (GMPT) HaxomaTr mHpPOKOe NPUMEHEHHE B
KOTHUTHBHBIX U KIIMHUYECKUX UccaeAoBaHusX. [Ipu uccinenoBanum Mosra B
COCTOSIHUM TIOKOSI BBIZICJICHO 8 MO3TOBBIX CeTel COCTOSIHMS MOKos. OcoObii
WHTEpEC MPEJCTaBIsET CETh MACCHUBHOTO pekuma pabotel mo3ra (default
mode network, DMN), akTHBHOCTh KOTOPOW 3HAYUTEITHLHO TOBBIMIAETCS B
COCTOSTHUY TIOKOS U, HA0OOPOT, MOHMKAETCS TIPU BHIMOJHEHUN KOTHUTUBHBIX
3agad. [lpenmonaraercs, 4yTto KauecTBOo paboThl ceTd DMN MoxkeT ObITh
HCIIOJB30BAHO KaK OHMOMapKep TIE€HETHMYECKHUX HapyIICHUH, BO3PACTHBIX
JIeT€HEPaTUBHBIX 3a00JICBaHUM, a TaKK€ B KOTHUTHUBHBIX HCCIICIOBAHUSAX Y
310pOBBIX Jojaeil. OgHako B pszie padOT MOKa3aHO, YTO KOJIMYECTBEHHBIN
aHaim3 DMN-ceTeld make NMpU 3aKPBITHIX TJIa3aX OCIIOXKHIETCA HaludueM
CIIOHTAHHBIX (IYKTyaluii ypoBHs 00ApCTBOBaHMS. B NeCTBUTENBHOCTH TaK
Ha3bIBAEMOE «COCTOSIHUS MIOKOS» OMPEAENSIETCS CI0KHBIM B3aUMOJIEHCTBUEM
AKTUBHUPYIOIIUX U PETYISATOPHBIX CHCTEM OOJpPCTBOBAaHMS U CHA. PaHee Hamu
OBLIT paspaboTtaH MIPOCTOM MICUXOMOTOPHBIN TECT
(http://www.mosmedclinic.ru/conf library/2003/4/425/), MOHOTOHHOE
BBIIIOJTHEHUE KOTOpOro B TeueHre 30-40 MUHYT BbI3BIBAJIO KPATKOBPEMEHHBIE
AMK30/bl CHA. [IpW BBHIMIOJHEHUH 3TOrO TECTA UCMBITYEMbIH C 3aKPBITHIMU
rmazaMu cuataer oT 1 no 10 W OJHOBPEMEHHO HAXXHUMAET KHOIIKY,
YYBCTBUTEJIbHYIO K CHJIE HAaXKaTHsl, IONIEPEMEHHO MPAaBOU U JICBOU pyKaMH.
CHmwxeHue ypoBHS OOIPCTBOBAaHUSI W BO3HMKHOBEHHE HSMHU30J0B CHA
00BEKTUBHO PETUCTPUPYETCS MO MOKA3aTeNsIM CHMXKCHUSI CUJIbI HAKATHUS Ha
KHOMKY U MPEKPAIICHUI0 HaXKaTUH, YTO MOJTBEPKJICHO B MCCIEAOBAHUAX C
perucTpanuei 3JIeKTpod3HIe(DaTOrpaMMBbI IPU BLITIOJHEHUH 3TOro Tecta. [Ipu
BBITIOJIHEHUY TECTa BHUMAHUE UCTIBITYEMOTO MEPEKIII0UAETCS Ha BHITIOJIHEHUE
3a/layu, HE CBS3aHHOW C aHaTM30M HMH(OpMAIMU OT BHEIIHETO MHUpPA, YTO
ABJISIETCSI HEOOXOAUMBIM YCIIOBUEM JJII MCCIIEIOBAHUS CETEH MacCUBHOTO
pexuma paboTel Mo3ra. Takum 00pa3oM, MOMEHTHI MPEKPAIICHUs] HaKaTHsI
Ha KHOIIKY W TOCJEIyIoIee BO30OHOBICHUE HAXKATUN SIBIIAIOTCS YETKUMU
BPEMEHHBIMU MapKepaMU PE3KOT0 U3MEHEHUsI COCTOSTHUN MO3ra, CBSI3aHHBIX
C CEeTSIMH MMACCHBHOTO peXuUMa pabOThl MO3ra U, BO3MOXHO, ceThio DMN.
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[lunoTHOE HccnegoBaHME HAa 8  MCHBITYEMBIX, IPOBEAEHHOE Ha
CHEHATM3UPOBAHHOM TMCUXO(U3HOIOTMYECKOM KOMIUIEKCE, CO3/IaHHOM B
HULL «KypuaToBckuii MHCTUTYT» Ha ocHoBe MP-tomorpada Magnetom
Verio3T  (Siemens, I'epManus) C  UCHOJB30BAaHUEM  AKTHUBHBIX
IIYMOITOAABJISIIOIIMX HAyIIHUKOB, ITOKA3aJ0 NEPCIEKTUBHOCTD OIMCAHHOTO
IIOAXO0AA.

BEHAVIORAL APPROACH FOR OPTIMIZATION OF
QUANTITATIVE ANALYSIS OF NETWORKS OF PASSIVE MODE
OF THE BRAIN ACTIVITY (DEFAULT MODE NETWORK) IN

FMRI STUDIES
Dorokhov V.B.%, Ushakov V.1.2, Malaxov D.G.?, Kartashov S.1.2, Orlov V.A?,
Gushchina E.A.3, Taranov A.O.
1 — Institute of Higher Nervous Activity and Neurophysiology of the Russian
Academy of Sciences, Moscow, Russia
2 — National Research Centre “Kurchatov Institute”, Moscow, Russia
3 — Lomonosov Moscow State University, Moscow, Russia
E-mail: ka.gushinal514@yandex.ru

Recently, methods of functional magnetic resonance imaging (fMRI)
are widely used for cognitive and clinical research. As a result of resting brain
studies 8 “brain idle networks” have been defined by means of fMRI. The
network of the passive mode of the brain functioning (default mode network,
DMN) is of particular interest, because its activity increases significantly in
resting state and, on the contrary, decreases during the performance of
cognitive tasks. It is assumed that the DMN functioning can be used as a
biomarker of genetic disorders, age-related degenerative diseases and
cognitive studies of healthy people. However, in a number of studies there
have been shown that quantitative analysis of DMN networks, even with
closed eyes, is difficult because of spontaneous fluctuations in the level of
consciousness. In fact, the so-called “idle state” is determined by a complex
interaction of activating and regulatory systems of wakefulness and sleep.
Previously, we have developed a simple monotonous psychomotor test
(http://www.mosmedclinic.ru/conf _library/2003/4/425/) that caused short
sleep episodes within 30-40 minutes. Subject with closed eyes counts from 1
to 10 and simultaneously presses the button, which has touch pressure
sensitivity, alternately by right and left hands. Reducing the level of
consciousness and the emergence of sleep episodes is objectively recorded by
decrease in the pressure on the button and pressing termination, which was
confirmed in studies with EEG recording. In this test subject’s attention is
concentrated on a task that is not related to outside world, which is a
prerequisite for the study of passive mode networks of brain activity. Thus,
the termination of pressings and subsequent resumption of clicks could be
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used as clear time markers of substantial changes in brain states associated
with passive mode of the brain activity and possibly DMN network activation.
A pilot study of 8 persons, conducted at a specialized psychophysiological
complex, created in the Research Center “Kurchatov Institute” using MRI
Magnetom Verio 3T (Siemens, Germany) with active noise-canceling
headphones, revealed the prospect of this approach.

HAPYHIEHUE CUHTE3A IMAHHEKCHHA-1 —
CPABHUTEJIBHBIN AHAJIN3 Y BOJIBHBIX U Y MO/JIEJIBHBIX

ZKNUBOTHbBIX
Koesanvzon B.M.}, Ambapan A.B.%, lamvikoea A.A.%, Komapoea A.J1.%, Tanuun
10.B.3*
1 — Uncmumym npobnem sxonoeuu u s6onroyuu um. A.H. Cesepyosa PAH,
Mockea, Poccus
2 — Kageopa BH][ buonoeuuecrxozo gpaxyromema MI'Y, Mockea, Poccus
3 — Uncmumym ¢husuxo-xumuuecxou ouonocuu um. A.H.benozepckoeo MI'Y,
Mockea, Poccus
4 — Uncmumym npobaem nepeoaqu ungpopmayuu um. A.A. Xapxeeuua PAH,
Mockea, Poccus
E-mail: kovalzon@sevin.ru

HenaBno Opima BmepBble ommcana 17-MeTHSAS TAIMEHTKAa C
rOMO3UTOTHOM TO4YeuHOM MyTtauued reHa Panxl(3amenoir Arg na His B
nosioxkeHun 217), AeMOHCTpUpYIOLIas MYJIbTHCUCTEMHYIO JTUCHYHKIHIO,
BKJIIOYAIOIIYIO 33/IEPKKY YMCTBEHHOTO pa3BHUTHs, TNIyOOKOE HapylleHue
cilyXa, HapylieHus: (OpMHUpPOBaHUS CKEJIeTa U MOJIOBBIX kene3 [Shao et al.,
J.Biol.Chem. 2016, 291(24):12432-12443]. Ilpeanonaraercs, 4TO
MEPBONPUYUMHON HTOM TJIOOAJIBHOM TATOJIOTMM SABJSIETCS HApYIICHHE
skcnpeccun Panx1 — 6Genka, o6HapyxenHoro B 2000 r. [Panchin et al., Curr.
Biol. 10:R473- 474] u popmupyromiero MeMOpaHHbIC MOJYKaHAJBIIBI, YePe3
koTopeie BoiaesATcss AT®, yyacTByromas B NapakpruHHOM B3aWMOJICVCTBUN
[Esseltine, Laird, Trends Cell Biol. 2016, 26(12):944-955]. AT®, B cBoo
ouepesib, SBISETCS HMCTOYHUKOM aJ€HO3MHA — BaXKHEUIIEro peryssiTopa
nukia 6oapcrBoBanue-coH [Holst, Landolt, Curr. Sleep Med. Rep. 2015,
1(1):27-37]. B TO e BpeMs HaIld 3KCIEPUMEHTHI Ha MbIIIAX, J1a0J-
HOKayTHbIX Mo reHy Panxl, kak W apyrue wucciaenoBaHusi Ha MOJOOHBIX
MOJIETISIX, HE BBISIBUJIM CTOJIb CYLIECTBEHHBIX U3MEHEHUN. Mbl OOHApyKUITH Y
ATUX MBIIIEH MOBBINIEHUE JBUTATEIBHOW AKTUBHOCTU U INPEIACTAaBIEHHOCTH
00ApCTBOBAaHUSI C COOTBETCTBYIOIIMM CHM)KEHHEM MEJIEHHOTO CHa. OTH
M3MEHEHUS OB OCOOCHHO BBIPAKEHBI B TEMHBIN (AKTUBHBIN ) IEPUO/] CYTOK
[Kovalzon et al., Behav. Brain Res. 2017, 318:24-27]. Bo3MoXHbIe pa3inyus
MOTYT OBITh CBSI3aHbl C KOMIIEHCATOPHBIM YCHJICHHEM OHKCIPECCUU JBYX
npyrux nanHekcuHoB (Panx2 u Panx3) y moaenbHbIx 00bekTOB. Kpome Toro,
skcrnpeccusi Oenka Panxl ¢ HapylieHHON CTPYKTypou, HE CIOCOOHOro K
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MOJIHOLICHHOMY BBITIOJIHEHUIO CBOUX (DYHKIIHH, Y OOJbHOU MOXKET OBITh 1O
cBOMM 3(pdexTam He TOXKIECTBEHHA OJTHOMY €r0 OTCYTCTBUIO Y MOJIETBHBIX
KUBOTHBIX. TeM He MeHee, KaK KIMHUYECKHE, TaK U IKCIEPUMEHTAIIbHbBIC
JAHHBIC CBUJETEJILCTBYIOT O BAKHEHMIIEH POJIM IMAHHEKCUHOB B PETYISLUN
1eN0ro psiia GyHKIUI OpraHnu3Ma, BKIIIoYask IpoLECChl O0pCTBOBAHUA-CHA.

DISORDER OF THE PANNEXIN1 SYNTHESIS: COMPARATIVE

ANALYSIS IN A PATIENT AND THE MODEL ANIMALS
Kovalzon V.M., Ambaryan A.V.1, Latykova A.A.2, Komarova A.D.?, Panchin
Y.V.3' 4
1 — Severtsov Institute of Ecology/Evolution, Russian Academy Sciences,
Moscow, Russia
2 — Department of Higher Nervous Activity, Biological Faculty, Lomonosov
Moscow State University, Moscow, Russia
3 — Belozersky Institute of Physical-Chemical Biology, Lomonosov Moscow State
University, Moscow, Russia
4 — Kharkevich Institute of Information Transmission, Russian Academy of
Sciences, Moscow, Russia
E-mail: kovalzon@sevin.ru

Recently 17-years old female patient carrying a homozygose point
mutation of Panx1 gene (substitute of Arg by His at the position 217) was
firstly described. She demonstrates multisystem dysfunction including
intellectual disability, sensorineural hearing loss, skeletal defects, and primary
ovarian failure [Shao et al., J.Biol.Chem. 2016, 291(24):12432-12443]. The
source of this global pathology is putatively the disturbance of Panxl
expression, the protein discovered in 2000 [Panchin et al., Curr. Biol.
10:R473- 474] forming membrane semi-channels. These semi-channels are
responsible for the ATP release which participates in paracrine signaling
[Esseltine, Laird, Trends Cell Biol. 2016, 26(12):944-955]. ATP, in turn, is
the source of adenosine, the main regulator of sleep-wakefulness cycle [Holst,
Landolt, Curr. Sleep Med. Rep. 2015, 1(1):27-37]. At the same time our
experiments in mice double knock-out on Pnx1 gene as well as other studies
in similar models failed to reveal such dramatic changes. We found some
increase in movement activity and waking percentage along with the
correspondent decrease of slow wave sleep in these mice. These changes were
especially pronounced during the dark (active) period of the nychthemeron
[Kovalzon et al., Behav. Brain Res. 2017, 318:24-27]. Possible discrepancies
could be related to the compensatory increase of expression of two other
pannexins (Panx2 and Panx3) in model objects. Besides, the expression of
Panl with the damaged structure which is unable to rigorous performing its
functions in a patient may be not identical to the effects of the full absence of
the same protein in model animals. Anyway, both clinical and experimental
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data demonstrate the important role of pannexins in the control of many
physiological functions including sleep-wakefulness processes.

HAPYHIEHME CHA Y KPbIC B OCTPOM HEPUOJIE YEPEITHO-

MO3I'OBOI TPABMBI

Komonvuyee U.I., JIéewmuna. U.11., Hosuxkosea M.P., Tuiuxuna A.0.,
Cmenanuuee M.IO., I'ynaesa H.B.
WucTtutyT BICIICH HEPBHOH NesTenbHOCTH U Heipodusunonoruu PAH, Mockaa,
Poccus
E-mail: outaudiofillin@gmail.com

VYXyaueHne KauecTBa CHa COITPOBOKIAET MHOTME ICUXUATPUUECKUE U
HEBPOJIOTHYECKHUE 3a00JIEBaHUS, TIPU ’TOM MEXaHU3MbI PA3BUTHUS HAPYIICHHIA
CHa pa3nuyHbl. I3BECTHO, UTO MOIMCOMHOTpaduIeCKue XapaKTepPUCTUKH CHA
y HAllUEHTOB C IENPECCUEN OTINYAIOTCS OT TAKOBBIX Y MAIMEHTOB C YEPEIHO-
Mo3roBori TpaBMor (UMT) wum mocie SHUICOTHYECKUX CYIOPOKHBIX
npucTtynoB. JUJIsi WM3ydyeHUs] MEXaHW3MOB ASTHUX HAPYIIEHUN HCIOIb3YIOT
AKCIIEPUMEHTAJIbHBIC MOJIENI 3a00JIeBaHUM Ha KUBOTHBIX. OJTHAKO paHee He
MPOBOJIMJIOCH KOMILJIEKCHOTO M3YYEHHS CHA Y KUBOTHBIX B OCTPOM IE€PUO/IE
YEepEermHO-MO3rOBOM  TpaBMbl,  BKJIIOYAIOMIETO B ce0d  OIICHKY
AEKTPO(HU3NOTOTUUECKUX, TOBEACHYECKUX U TUCTOJIOTHUYECKUX TAHHBIX.

PaboTs! BeITONTHEHA Ha 17 Kpbicax camiiax JuHuM Sprague-Dawley B
Bo3pacTe okoio 6 mecsaueB. ns BocnpousBenenus UMT wucnonb3zoBaiu
MOJICNIb  JIaTepaJbHOTO  THUJIPOJIMHAMUYECKOTO0  yjaapa B 001acTh
CEHCOMOTOPHOU KOpbl cwiioit B 3-4 atM. Dnekrtpokxoptuxkorpammy (DKol')
peructpupoBainu B TeueHue | Hemenu o HaHecenuss UMT u B octpom
nepuoae — nepBas Hexpens nocie UMT. Omnpenpensuin CTpyKTypy CHa B
teyeHue cytok 1o JKol 3a 2-3 gus 1o UMT, Ha nepBbie 1 HA MIECThIE CYTKH
nociie UMT. Kpome TOro, OLEHHMBaIM YacCTOTHbIE W AMIUIMTYIHbIC
xapaktepuctuku Kol B passHbie a3l I1UKIa COH-OOAPCTBOBAHHE U
OTMEYaIM HaJnuue 3nuiaentohopMHON akTUBHOCTH. Hanmuuue TpeBOXKHOTO
COCTOSIHUSL Y KPBIC OLICHUBAJIA TIPY TOMOIIY TECTOB TEMHO-CBETJION KaMepbl
Y IIPUTNIOAHSATOTO KpecTooOpa3Horo gadupuHTa. OIeHKY OBPEXKICHUS TKAaHU
MO3Ta MPOBOJUIN MIPU MOMOIIM OKpaniMBaHus (JPOHTAILHBIX CPE30B MO3ra
KpbIC 10 MeTtony Huccns 1 MMMYHOTMCTOXMMHUYECKOTO OKpAIIMBAHUS Ha
GFAP u Isolectin B4, Mmapk€psl acTpo- U MUKPOTJIUHA, COOTBETCTBEHHO.

IlonmydyeHHbIE JaHHBIE CBUAETEIBCTBYIOT O pa3Butuu mnocie UMT
IIPU3HAKOB TPEBOKHOTO COCTOSHUS, ACCOLMUPOBAHHOTO C YMEHBIICHUEM
noi REM-@da3bl cHa, cHIbKeHHeM aMIuMTyAbsl U yacToThl DKol' Bo Bpems
sTol Qaspl. Mopdosornueckuii aHanu3 MOATBEPKIACT HAIWYUE OYAroB
NOBPEXKICHNUA B KOPE HIICHWJIATEPAIIBHOTO TpaBME MONyLIapus U
JEMOHCTPUPYET aKTUBAILUIO HEUPOTIIMU B 3yOUaTou (hacluul TUMIOKaMIia y
kppic mociae UYMT. Takum oOpa3oMm, MOIydeHBl HOBBIE JaHHbBIE 00
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U3MEHEHMSX CHA, CONPOBOXKIAIOUIMXCSA TPEBOXHBIM IIOBEICHUEM U
MPOTEKAIOMUX Ha (POHE MOPPOTOTHIECKIX HU3MEHEHHH B KOPE U TUITIIOKaMITe
y Kpbic B octpoMm nepuoge UMT; 3T paHHME U3MEHEHHS MOTYT OBITh

BOBJICYEHBI B MATOT€HE3 NOCTTPABMATUYECKOU IEPECCUU U UJICTICUU.
Honaepxano rpantom PODU Ne 16-04-00855

SLEEP DISTURBANCE DURING ACUTE POSTTRAUMATIC
PERIOD IN RATS
Komoltsev I.G., Levshina I.P., Novikova M.R., Stepanichev M.Yu., Tishkina
A.O., Gulyaeva N.V.
Institute of Higher Nervous Activity and Neurophysiology RAS, Moscow, Russia
E-mail: outaudiofillin@gmail.com

Many psychiatric and neurological diseases are often accompanied by
worsening of sleep quality, but mechanisms of sleep disturbances are distinct.
Polysomnographic characteristics of sleep in patients with depression differ
from those in patients with traumatic brain injury (TBI) and after epileptic
seizures. To study mechanisms of sleep disturbances animal models of
diseases are widely used. However, complex study of sleep in acute
posttraumatic period with evaluating electrophysiological, behavioral and
histological data has not been performed yet.

Lateral fluid percussion brain injury to sensorimotor cortex (3-4 atm)
was performed in 6-month-old male Sprague-Dawley rats, n=17.
Electrocorticograms (ECoGs) were recorded prior TBI and during acute
posttraumatic period (first week after injury). Sleep structure was assessed
during 24 h intervals 2-3 days before TBI, during 1st and 6th days after injury.
Besides, amplitude frequency characteristics of different sleep stages were
calculated. Psychophysiological status was assessed using light-dark box and
elevated plus-maze tests. Brain damage was assessed by Nissl staining and by
immunohistochemical double staining for glial fibrillary acidic protein
(GFAP) and isolectin B4, markers of astrocytes and microglia, respectively.

Our results suggest that during acute posttraumatic period rats
demonstrate symptoms of anxiety behavior associated with reducing
percentage of REM-sleep, frequency and amplitude of this stage. Histological
studies revealed the presence of cortical damage to the ipsilateral hemisphere
as well as microglial activation in the hippocampus. Thus, for the first time
behavioral and electrophysiological consequences of TBI accompanying
morphological changes during the early period of trauma were studied; these
changes may be involved in development of posttraumatic epilepsy and

depressive-anxiety disorders.
Supported by RSF grant No.16-11-10258
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BJIMSAHUE THEBHOI'O CHA HA KOTHUTUBHBIE ®YHKIIUHA
Konoykosa /I.B., buprx E.C., Quocurkosa A.A., Mepkynoea T.b.
Ilepsviti MI'MY um. U.M. Ceuenosa, Mockea, Poccus
Llenmpanvras cocyoapcmeennas MeOUyuHCKas akademus
Ynpaesnenus oenamu Ipesudoenma PD, Mocksa, Poccus
E-mail: darya.kondukova@mail.ru

M3BecTHO, 4YTO KOTHUTUBHbIE (YHKUMH HMMEIOT TECHYI0, HO
HEOJHO3HAYHYIO CBSI3b C KAUECTBOM KaK HOYHOI'O, TaK JHEBHOTO cHa. Bkian
JHEBHOT'O CHA B BOCCTAHOBJIEHHE KOTHUTUBHBIX (DYHKIIMN HE 10 KOHIIA SCEH.

[leas paboThl: BEISBUTH pOJIb AHEBHOTO CHAa B BOCCTAHOBJICHUU
KOTHUTUBHBIX (PYHKIIMHI PHU UCXOJHO Pa3HOM CTENEHU COHIUBOCTH.

Martepuanbl ¥ METOABL: JUIsl PELIEHUs IOCTaBJIECHHOM Ienu ObLIo
HCCIIEIOBAHO 8 3/I0POBBIX JTOOPOBOJIBIEB (CpenHuii Bo3pacT 23 rona). Jis
KKJOT0 HCHBITYEMOI0 JBaXIbl MPOBOJAMIIACH MOJMCOMHOTpaduyeckas
perucTpanus B JHEBHOE BpeMsl CyTOK B TeueHue 30 munHyT (Havyasio B 16:00).
IlepBas 3anmuch NMpoBOAMIIACH MMOCJE 8-4yacoBOro cHa (rpynmna 1) , a BTopad
3aMUCh — TMOCJE YaCTHUYHOM JENpPUBALIMM HOYHOTO CHA C JJIMTEIbHOCTHIO
HOYHOro cHa 4 yaca (rpymnma 2). Ilepeq HHEBHBIM CHOM HCIHBITYEMBIM
JaBaJlacb MHCTPYKLHUS OTIOXHYTh C 3aKPBITBIMH TJla3aMd, MPU STOM
YKa3bIBaJOCh, YTO 3achllaHWE HE SBIBUIOCH O00A3aTENbHBIM YCJIOBHEM.
OreHka KOTHUTUBHBIX (DYHKIIMI OCYIIIECTBIISIACH J1BA pa3a (710 JHEBHOTO CHA
U TOCJ€ HEro) Mpu IMOMOIIM TEeCTa CHUMBOJBHO-LHU(POBOro KOAMPOBAHUS
(TCHK). Takxe (0 1 mocie JTHEBHOTO CHA) UCIBITyeMble MPOBEPSIINCH Ha
CKOpOCTh peakiuu npu nomoinu tecta iIFASTEST.

st aHanau3a MOJTYYEHHBIX JAHHBIX UCIOJIb30BAJINCh
HeMapaMeTpUUEeCKUE METO/IbI CTATUCTUKHU.

Pe3ynbpTaThl: BO BpeMsl THEBHOT'O OT/IbIXa UCIBITYEMbIE 3aChINAIA KaK
MOCJIE€ JICTPUBALIMM HOYHOI'O CHA, TAK U MOCJE OOBIYHOTO CHA. Pe3ynbpTaThl
tecra TCLK, BbIonHSEMOro mnepea JHEBHBIM CHOM, ObUIM JOCTOBEPHO
nydimie B rpynne 1, yem B rpynme 2 (65,7 u 56,0 mpaBUJIbHBIX OTBETOB,
cOoOTBETCTBeHHO). CTpyKTypa JHEBHOTO CHA B BBIJICJICHHBIX TpyMIax He
ornnyanach. lloBTopHoe oOcnegoBaHue cpa3y Tmociie MnpoOyxaeHus (u3
JTHEBHOTO CHa) moka3zaino, uto BbinonHeHne TCHK yBennumiio KoaudecTBo
IPaBUWJIBHBIX OTBETOB KakK B 1-i1, Tak ¥ BO 2-i1 rpyIine ucnbITyeMbIX. B rpynne
1 ckopocTh peakMM He YIydliuiach, a HAaoOOpOT (CpeaHsisi CKOpOCTb
peakiuu Bo3pocia ¢ 189,8 no 203,0 mMc), a Bo BTOpO# IpyIile HEe IpeTeprena
3HAYMMbIX U3MECHEHHUM.

3aKIroYeHue: pe3yJsbTaThl MCCIENOBAaHUS IMOKA3alIM, YTO YacTUYHAsS
JenpHUBalysl CHA CHUYKAET YPOBEHb KOTHUTUBHBIX BO3MOKkHOCTEH K 16:00, a
Ha CKOpPOCTb pPEaKUWH CYIIECTBEHHO He BiMsAeT. JIHEBHOM COH
MPOJOIKUTENHFHOCTHI0O MeHee 30 MUHYT yJy4lllaeT KOTHUTHBHBIE (QYHKIUU
KaK 1ocJie OOBIYHOIO CHA, TAK U MOCJE YACTUYHOW JENPHUBALMU HOYHOTO CHA.
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THE EFFECT OF A MID-DAY NAP ON COGNITIVE FUNCTIONS
Kondukova D.V., Biryuk E.S., Chizhikova A.A., Merkulova T.B.
I.M. Sechenov First Moscow State Medical University, Moscow, Russia
Central state medical academy of the Department for Presidential Affairs of the
Russian Federation, Moscow, Russia
E-mail: darya.kondukova@mail.ru

It is known that cognitive functions have close, but ambiguous ties with
the quality of both night and mid-day sleep. The role of a mid-day sleep in the
recovery of cognitive functions is not fully explored.

The purpose of the work was to define the mid-day nap impact on the
recovery of cognitive functions under initially varying degrees of sleepiness.

Materials and methods: to reach the objective 8 healthy volunteers were
examined (23 years old on the average). Each of them underwent 30-minute
polysomnography test (starting at 16:00) twice. The first recording was taken
after an 8-hour sleep (group 1), the second one — after partial sleep
deprivation resulting in a 4-hour night’s sleep. Before a mid-day sleep subjects
were briefed to take a rest with their eyes closed; it was also pointed out that
falling asleep was not mandatory. The evaluation of cognitive functions was
conducted twice (before and after a mid-day sleep) through the digit symbol
substitution test (DSST). Reaction time was also checked through the
IFASTEST test.

To analyze the data nonparametric statistical methods were used.

Results: during mid-day rest subjects fell asleep after both night sleep
deprivation and normal sleep. The analysis revealed that the first group
showed credibly better results at DSST conducted before a daytime sleep than
the second group (65.7 and 56.0 correct answers, respectively). The structure
of a daytime sleep was similar for both groups. The second examination right
after waking (from the daytime sleep) showed that DSST increased the
number of correct answers for both groups, while reaction time did not
improve: in the first group it even slowed down (the average of 189.8-203.0
ms), in the second one it didn’t change considerably.

Conclusion: it was shown that partial sleep deprivation reduced
cognitive ability by 16:00, but didn’t affect reaction time significantly. A nap
of approximately 30 minutes improves cognitive functions after both normal
and deprived night sleep.

WEB-ITPUJIOKEHUE JUISI CTATUCTHYECKOI'O AHAJIM3A

KAYECTBA CHA U CHOBUJAEHHUUA
Kopaovenvnuxosa E.A.*, Baoxun U.C.%, /lopoxoe B.B.?
1 —I'5OY BIIO Ilepsviti MI'MY um. U.M.Ceuenosa Munzopasa Poccuu,
Mockesa, Poccus
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2 — @I'BYH ®usuueckuti uncmumym umenu I1. H. Jlebeoesa PAH, Mocksa,
Poccus
3 — @I'BYH Hucmumym svicuieli HEpEHOU 0esimelbHOCU U Hetpodhu3uoiocuu
PAH, Mocksa, Poccus
E- mail: vbdorokhov@mail.ru

CHOBHICHUS — TPYAHOJOCTYIIHBIH OOBEKT HccieaoBaHusd. B To xe
BpEMslI Ha CETOJIHSIIHUM JEHb CIOXWIACh JOCTATOYHO TOJHAs KapTUHA
MHTEHCUBHOW MCUXHYECKOU JESITEILHOCTH BO CHE, a TAKXKE ONMPEACISAIOTCS
Hay4YHO-METOI0JIOTUUECKUE OAXOAbI K U3YUYEHUIO CHOBUECHUMN, TTOSIBIISIFOTCS
HOBBIE CITOCOOBI (PUKCAITMU CHOBUJICHU C BOBMOXKHOCTBIO MIX TIOCIEAYIOIIETO
MaTeMaTUYECKOr0 M  JIMHIBUCTHYECKOro aHamms3a. (OuYeBHIHO, YTO
CHOBUJICHUSI — MYJIbTHIUCIUIUIMHAPHAS MPoOJieMa, a ee nu3yueHue Tpedyer
00BEIMHEHUS YCHIIUNA PA3TUYHBIX CIICITUATHCTOB.

B kadecTBe HMHCTpyMEHTa MCCIIECIOBAHUS CHOBHUJICHUUW MOMKET
MOCITYKUTh Web-nipuiiokeHue, B KOTopoe OYAyT 3a10KeHbl GYyHKIUH cOopa
JAHHBIX OT TOJIb30BATENECH O: KA4eCTBE CHA, MPOJOJDKUTEIBHOCTH CHA,
BPEMEHHU 3acChlllaHusl U TMPOOYXKIEHUSI, KOJUUYECTBE, KA4eCTBE U COCTaBe
CHOBUJICHHH (C BO3MOXXHOCTBIO HX TIOCJIEAYIOIIETO TICHXOaHaIn3a).
[IpunoxxeHue MOJDKHO aHAJIM3UPOBATh CICAYIONIYIO HWH(OpMAIMIO OT
MOJIb30BaTENCH: TMOJ, BO3PACTHYIO T'PYMIy M peruoH mpoxkuBanus. Cpenu
Apyrux (GyHKOUNA WED-TIpriiosKkeHus: BCTpOCHHass 0a3a ONpPOCHHKOB |
AHKETUPOBAHUA JJI1 00JI€e TOYHOTO BBHISBIICHHUS NMPUYUH HAPYIICHUS CHA, a
TAK)KE€ CO3/aBaE€MbI aJrOPUTM IICMXOAHAJIM3a CHOBUJCHUW C IEJbIO
HCCIICIOBAaHUS MEXaHM3Ma CHOBHJICHHS M OCOOCHHOCTEH pabOThl MO3ra B
npouecce cHa. JlaHHBIM aIrOpPUTM AHAIU3UPYET COCTAB CHOBHUJICHUMU,
BBISBJISIL WX IIEHTpaJbHbIE AJIeMEHThI (00pa3pl) W OOIIME YepThl, HIIET
3aKOHOMEPHOCTH M  BBISABISIET CYIICCTBYIOIIUE APXETUIBI  IICUXUKHU
OJHOBPEMEHHO JJIsl COTEH THICSAY JIIOAEH. Pe3ynbTar Takoro uccieaoBaHUs
MO3BOJIUT COOpaTh OECLIEHHBIE JAHHBIE O MEXaHW3Max CHOBHUACHUS U O
BIIUSTHUH OKPYXKAIOMIEH CPeIbl, COOBITHI TeorpaduIecKoi, MOJIUTHIECKON H
Ip. TPUPOABI, COIMATBLHBIX MEXAaHM3MOB Ha KayeCTBO CHAa U COCTaB
CHOBH/JICHHUH.

Pa3zpaborannoe Web-1puiIoKeHHE TO3BOJIHT:

— TI0JIB30BATENI0: BECTU HEMPEPHIBHBII MOHUTOPUHI KAa4eCTBA CHA
(aHayor MEIUIMHCKOM KapThl) M IMOJy4YaTh aKTyaJdbHbIE PEKOMEHJAIUH OT
CHUCTEMBI U/WJIHA OT CIICIIMAIMCTOB 10 PEIISHUIO TTPOOJIeM CO CHOM;

— CHENHUAIUCTY, HAYyYHOMY PaOOTHHUKY: B JTFOOOH MOMEHT IOJIYYUTh
JOCTYNT K TJI00aJbHOW CTAaTHUCTUKE JaHHBIX O Ka4yeCTBE CHA M COCTaBe
CHOBUJICHHI HEOOXOAWMOW TIpymnmbl Jojaed (B Macmrabax CTpaHbl WU
KOHKPETHOTO HCCJEAYyeMOTO PETrHMOHa), a TakXKe YIPOCTUTh U YCKOPHUTH
NpoUEenypy OKa3aHWs MEOULUUHCKOM WM [CUXOJIOTUYECKOM MOMOIIU
MaIyeHTy, oOpaTHBIIeMYyCs depe3 Web-TpuiiokeHue, YTo TOJIOKUTEITHHO
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MOBJIUSIET HA PHIHOK YCIIYT CIENUATUCTOB-COMHOJIOTOB, HEHPO(DU3NOIOTOB U
IICUXOTEPATIEBTOB;

— HAyYHBIM paOOTHUKAM: TPOBOJIUTH MCCIICIOBAHUS CTATUCTUYECKHIX
JAHHBIX O KAYECTBE CHA YEIJIOBEKA,

— TOJIb30BATENSIM: OOYUYUTHCS KyJIbTYpe 3J0pOBOTO CHa A

YIy4IIEHUs €ro KauecTBO U 3 (HEKTUBHOCTH.
PaGoTa BeinosiHeHa npu noaaep:kke rpanta PTH® Ne 17-06-12043a

WEB-APPLICATION FOR STATISTIC ANALYSIS ON THE

QUALITY OF SLEEP AND DREAMS
Korabelnikova E.A.*, Blokhin 1.S.2, Dorokhov V.B.3
1 — I.M. Sechenov First Moscow State Medical University, Moscow, Russia
2 — P.N. Lebedev Physical Institute of the Russian Academy of Sciences, Moscow,

Russia

3 — Institute of Higher Nervous Activity and Neurophysiology RAS, Moscow,
Russia

E- mail: vbdorokhov@mail.ru

Dreaming is not an easy object to access. It is evident that dreaming is
quite a multidisciplinary problem, and its study requires mutual efforts of
various specialists.

Web application can serve as a means of dreams study; it would include
incorporated data collection from all the users on the following: sleep quality,
sleep duration, sleep time and wake-up, quantity, quality and contents of
dreams (as well as their subsequent analysis).

Information about users will include gender, age and place of residence.
Application will also have the following functions: the built-in base of
questionnaires and questionnaire surveys in order to detect the exact reasons
of sleep disturbances, as well as method of dreams psychoanalysis in order to
study dreaming and peculiarities of brain function in dreaming. Such pattern
will show central elements (images) and general trends of dreams, helping to
find consistency and mind archetypes for hundreds of thousands people. The
results of such survey will provide invaluable data on the mechanisms of
dreaming and influence of the environment, as well as geographical, political,
social factors on dream contents.

The web application shall help in the following:

— users: to monitor the quality of dreaming (similar to the health
record) and receive immediate recommendations from the system and/or from
specialists to soolve problems with sleep;

—specialists and scientists: to receive immediate access to the global
statistics of data on the quality of dreaming and its contents of the required
group of people (within the country or the particular area), as well as to
simplify and to accelerate the procedure of medical or psychological aid to
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application user; as a result it can improve quality of psychotherapists,
neurophysiologists and somnologists services;
—scientists: to collect and analyze statistical data on the quality of
dreams;
— users: to teach healthy sleep and improve its quality.
The study is supported by the RFH Grant No 17-06-12043a

JIEOUIUT INATTEPOHA HSP70 B MTIPEONITUYECKOM OBJIACTH
I'MIIOTAJIAMYCA ITPUBOJUT K CHUKEHUIO

IMMAPATOKCAJIBHOT'O CHA Y KPBIC

Kouemacosa JI.IQ., Cumonosa B.B., I'yzeee M.A., [lacmyxoe¢ IO.D.
Hncmumym seonoyuonnou gpuzuonocuu u ouoxumuu um. U.M. Ceuenosa PAH,
Canxm-Ilemepoype, Poccus
E-mail: kochemasovalida@gmail.com

Beenenue sk3orennoro Hsp70 B III xenmymouek mo3ra y KpbiC H
rojiyOeil BbI3bIBAET YBEIMUYEHUE MPOJOJIKUTEIHHOCTU MEIJIEHHOBOJIHOBOTO
cia (MBC) u camxenue — napanokcanbpHoro (I1C). B kauecTBe kitoueBoit
MUIIIEHU U1 peaau3alud COMHOTeHHOTO naeiictBusi Hsp70 paccmarpuBaercs
npeonTtudeckas obsacte runotanamyca (I10I°), B koTopo# JOKaIW30BaHbI
topmo3Hble 'TAMK- W rajnaHuHepruyeckre HEWpPOHBI, OTBETCTBEHHBIC 3a
reHepauuio u nogaepxanue MBC, u nepudepuyeckuii kinactep HEMPOHOB,
yuactByromux B peryssnuu I1C. OnHako, XOTs JTOKaJIbHbIE MUKPOUHBEKIIMU
sk3oreHHoro Hsp70 B ITOI" nmpuBoasar k Bo3pactanuto MBC, nogasnenue 11C
B OTOM CJy4yae BBIPAKEHO MEHEE 3HAYMTENbHO, YE€M IPH LEHTPAIbHOM
BeejeHnn Hsp70. B Hacrosmiedn paboTe ¢ 1eIbI0  BBISBICHUS POJIH
sugorenHoro Hsp70 B moaymsiuu [1C uzydeno Bnusaue neduimra Hsp70 B
ITOI" Ha BpemeHnHble xapakrepuctuku [1C.

Jns ymenblieHust ypoBHa s3HAoreHHoro Hsp70 B nelhiponax I1OI
ucnonb3zoBadn Meroa PHK-unrepdepenumun: kpeicam nonyisuuu Bucrap
BBOJIMJIM JIEHTUBHpYCHYI0 KOHCTpyKiuto (JIBK Hsp70), nocrapnsromnyro B
xietky red mnuiteyHor PHK k MPHK Hsp70. [Ins BeisiBeHNs N3MEHEHHI BO
BpemeHHOM  cTpyktype IIC mpoBeaeH aHaIW3  MOJMCOMHOTPAMM,
3apErUCTPUPOBAHHBIX HENPEPHIBHO B TeUeHHE 24 4 ¢ HCIOJIb30BAHUEM
TEJIEMETPUUECKON YCTAHOBKH.

VYcranoneHo, uTo uepe3 mecsn nocie BeeaeHus JIBK Hsp70 B I1OT
ypoBeHb Hsp70 chumxaercas Ha 60-65% 1o cpaBHEHHIO C KOHTPOJIEM.
YMmenbiienue conepxanuss Hsp70 compoBoXaaeTcsi COKpalieHueM oO0IIei
npoaomkurenabHocty [IC B TeMHoM (asze cyTok Ha 35% 3a cyeT CHUKEHUS
quclia U JJIMTENbHOCTH €r0 3MHU30/I0B, UTO CBUAETEIBCTBYET 00 YTHETEHUU
MexaHU3MOB uHUIManuu u noanaepxxanus [1C. B To sxe BpeMs B cBeTiIoN ¢aze
CYTOK TIPOMCXOJNT YBEIMYCHHUE YHCIIa AMHU30/10B U o01miero Bpemernn [1C Ha
12%, B pe3ynbTaTe yero cyroyHoe konuuectBo [1C 3Haunmo He oTinnyaercs

33


mailto:kochemasovalida@gmail.com

OT KOHTPOJIbHBIX 3HAYEHUW. JTO YKa3bIBAET HA aKTUBALIMIO KOMIIEHCATOPHBIX
IIPOLIECCOB, HAIIPABJIEHHBIX HA BOCCTAHOBJIEHUE CyTOYHOr0 KosmyecTna [1C.
[TosyueHHBIE JaHHBIE MTO3BOJISAIOT 3aKIKOYUTh, YTO HSp70 BoBiieUeH B
moaymsauuio TIC. Heemotpst Ha nedunut Hsp70, cyrounsie 3nadenus [IC
OCTalOTCs B Ipefenax HOPMBI, 4YTO, B CBOX OYepeab, TOBOPUT O
HeoOxonumoctu nogaepxkanust 1IC npu cHmxenuu coxaepkanuss Hsp70 B
[TIOI'. Tak e, Kak pa3nu4us MEXAy JJOKAIbHBIM U IIEHTPAJIbHBIM BBECHUEM
sk3oreHHoro Hsp70, komneHcaTopHble U3MEeHEHUs poaonkuTeabHocT [1C
B ycnoBusax aepuuura Hsp70 B IIOI, rme comepxutcss HEOOIbIIOE
koau4ecTBO [IC-mo3UTUBHBIX HEWPOHOB, MOTYT OOECIEUMBATHCS APYTHMHU

CTPYKTypamu Mo3ra, y4acTByromumu B perysanuu [1C.
HccaenoBanue noaaep:xkano rpanrom POOU Ne 16-04-01537

HSP70 DEFICIENCY IN THE PREOPTIC AREA OF THE
HYPOTHALAMUS LEADS TO A DECREASE IN REM SLEEP IN
RATS
Kochemasova L.Yu., Simonova V.V., Guzeev M.A., Pastukhov Yu.F.
Sechenov Institute of Evolutionary Physiology and Biochemistry RAS, St.

Petersburg, Russia
E-mail: kochemasovalida@gmail.com

Intraventricular injection of Hsp70 causes both an increase in slow-
wave sleep (SWS) and a decrease in rapid eye movement sleep (REMS) in
rats and pigeons. Exogenous Hsp70 is supposed to have the somnogenic effect
via its permeation into the preoptic area of the hypothalamus (POAH). The
POAH includes a cluster of inhibitory GABA- and galaninergic neurons
responsible for the generation and maintenance of SWS, as well as a peripheral
group of neurons involved in the regulation of REMS. However, while local
microinjections of exogenous Hsp70 into the POAH lead to an increase of
SWS, a decrease in REMS s less significant as compared to intraventricular
administration of Hsp70.

In the present study, we investigated the effect of Hsp70 deficiency in
the POAH on the temporal characteristics of REMS in order to identify the
role of endogenous Hsp70 in the modulation of REMS. RNA interference was
used to reduce the level of endogenous Hsp70 in the POAH: lentivector
containing the gene of short hairpin RNA to Hsp70 mRNA (LVC Hsp70) was
injected into the POAH of Wistar rats. Polysomnographic recordings were
performed continuously for 24 hours using a telemetric system.

In a month after the administration of LVC Hsp70, a decrease in the
level of Hsp70 by 60-65% compared to the control was observed in POAH
neurons. It was accompanied by reduction of REMS total time by 35% in the
dark phase of day due to declination in the number and duration of REMS
episodes, which indicates the suppression of the mechanisms of REMS
Initiation and maintenance. At the same time, during the light phase of day,
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total time of REMS and its episodes’ number increased by 12%. As a result,
the daily amount of REMS was not significantly different from the control
values, that indicated the activation of compensatory processes aimed at
restoring the daily amount of REMS.

The data obtained suggest the involvement of endogenous Hsp70 in
REMS modulation. Despite the Hsp70 deficiency in the POAH, the daily
amount of REMS remained normal, which in turn demonstrates the
importance of maintaining REMS while reducing the Hsp70 level. Similarly
to the difference between local and intraventricular injections of exogenous
Hsp70, compensatory changes of REMS under conditions of Hsp70
deficiency in the POAH, which contains only a small group of REMS-positive
neurons, can be provided by other brain structures involved in the regulation
of REMS.

The study was supported by the RFBR grant No. 16-04-01537

OTPA’KEHUE PABOTbBI CEPALA B IOKAJIbHbBIX
MEJUVIEHHBIX IOTEHIHUAJIAX HTHCYJISIPHOU KOPBI B

HUKJIE COH-BOAPCTBOBAHMUE
Jlasposa B./l.
Hncmumym npoobnem nepedavu ungpopmayuu um. A.A. Xapxesuua PAH, Mockea,

Poccus
E-mail: pilotfish@bk.ru

CornacHo BucuepanbHoil Teopun cHa (IIurapés, 2013), xopkoBbie
30HBI, BOBJICYEHHBIE B OOJPCTBOBAHMM B aHAJU3 3KCTEPOIETITUBHON
nH(pOpMaIU, BO BpeMs CHa TIEPEKIIOYAIOTCS HA aHAJIN3 WHTEPOIICITUBHBIX
curHayioB. llenpio mgaHHOTO WCClIeIOBaHUS OBLJIO H3yYEHHUE OTPAXKEHUS
paboTHI cep/ia B aKTUBHOCTH MHCYJISIPHOW KOPBI TOJIOBHOTO MO3Ta B ITHKJIE
COH-00JIpCTBOBAHUE.

Ha nByX B3poOCIbIX KOIIKaxX PErucTpUpPOBAIH JIOKAJTbHBIE MEJICHHbBIE
noteHuansl (LFP), ucnone3yss OumosisipHble OTBENEHUS OT HHCYJSPHOM
KOphl B 00OMX TNoJIyliapusax. MecTta Ol yCTaHOBKM JIJIEKTPOJOB ObLIM
BBIOPAHBI COTJIACHO JIAHHBIM MPEIIIECTBYIOMIEH paboThl, C UCTIOIb30BAHUEM
WHJIUBUAYAIBHBIX ~ CTEPEOTAKCUUECKUX  aTiacoB, HM3TOTOBJIEHHBIX IO
pesyinbratam MPT-ckanupoBaHui.

DNeKTpoKapaANOrpaMMy pErucTpupOBaIn oT AJIEKTPOJIOB,
MIOMEIICHHBIX B JKENYJAOK M Ha TOJIOBY KOIIEK. J[OMOJHUTENHHO BEJIach
perucTpanus puTMa IbIXaHus KUBOTHOTO U IBUKEHUM T1a3. AHAIN3UPOBAIIN
3aMyUCH JJIUTETLHOCTHIO 2-5 4acoB, BKIIOYAIOIIME MTEPUOIbl 00APCTBOBAHMS,
MeJIJICHHOTO U ObIcTporo cHa. OOpabOTKy M CTATUCTHYECKUI aHAIU3 3aMKceit
npoBouiu B iporpamme Spike2 (CED).

B xone wuccienoBaHus ObLIO TOKA3aHO, YTO AKTHUBHOCTH CcepAla
JNEUCTBUTENBHO OTpakaeTcss B D3I U JIOKaIbHBIX MEJICHHBIX MOTEHIIMAIAX
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MHCYJISIPHOM KOpBI MO3Ta. JTa CBSA3b YCTAHABIMBAETCS BO BPEMs CHa U
OTCYTCTBYET B TE€pHOJ OOJPCTBOBAHHUS, YTO TMOATBEPKIAECT HCXOIHYIO
TUIIOTE3Y.

LFP RESPONSES IN INSULAR CORTEX RELATED TO CARDIAC

ACTIVITY IN THE SLEEP-WAKE CYCLE
Lavrova V.D.
Institute for Information Transmission Problems RAS (Kharkevich Institute),
Moscow, Russia
E-mail: pilotfish@bk.ru

According to the visceral sleep theory (Pigarev, 2013), the brain cortical
areas are involved in exteroceptive information analysis only in wakefulness,
but during sleep those areas switch to the processing of interoceptive
information coming from the visceral organs. Earlier this theory was checked
in several studies of cortical and gastrointestinal activities correlation during
sleep. The aim of this work was to explore manifestations of cardiac activity
in EEG and local field potentials, and whether heart related activity is
predominantly associated with any periods of sleep-wake cycle.

EEG and cortical local field potentials were recorded in two adult cats
using epidural and intracortical bipolar leads from insular cortical areas.
Electrodes were placed in accordance with personal MRI atlases prepared for
each animal. ECG was registered using electrodes located in stomach and on
the head. Additionally, respiration and eye movements were recorded. The
analysis included 4-5 hour records with periods of wakefulness, NREM and
REM sleep. Data processing and statistical analysis were made with home-
made scripts for Spike2 (CED) program.

Our results demonstrate that cardiac activity is reflected in LFPs in the
insular cortex indeed. Communication between heart and cortical areas was
found in sleep and was not observed during wakefulness.

OCOBEHHOCTH B3ANMOCBA3U KAYECTBA CHA "

IMOIIMNOHAJIBHOU COEPHI
Jlesxuna M.C., Illenecm B.U., Kospoe I.B.
I'BOY BIIO Ilepgviit MIT'MY um. U. M. Ceuenosa Munzopasa P®, Mocksa,
Poccus
E-mail: mary.levkina@mail.ru

KauecTBO CHa SBISETCS BaKHBIM yCIOBHEM JUIS TICHXOJIOTHYECKOTO
OnarornoJyursi 4ejloBeKa M €ro HOPMAaJIbHOTO CaMOYyBCTBHS. B CBs3M C
OBICTPO MEHSIOIIMMHUCSA YCIOBHSAMH JKM3HM TIpoOJieMa 370pOBOTO CHA
CTAaHOBUTCS BCE akKTyalbHee. B naHHOW paboTe wMcciemnoBaH BOIPOC 00
0COOCHHOCTSIX B3aMMOCBSI3U IMOITMOHATLHOU c(hephl M KauecTBa CHa.
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B pesynbrare ncciaenoBanusi 0COOEHHOCTEH AMOLIMOHANBHOM chephl U
KauecTBa CHa OyAyT MOJIyYeHbI JJaHHbIE, KOTOpPbIE MO3BOJIST CO3AaTh OoJiee
MOJIHYIO KapTUHY HApYyIIEHUH CHA U SMOLIMOHAIBHOM Cephl.

Ilenp  umccnegoBaHWs  COCTOSUIA B BBISIBIIGHHH — BO3MOXKHBIX
B3aMMOCBSI3€M KauecTBa CHa M AMOIMOHAIBHOW cdeprl. B cBA3M ¢ 3TuUM
BBIOOPKY cocTaBuiu 78 yenoBek B Bo3zpacte oT 21 g0 27 net (38 xenuiuH, 40
MY>KUHKH).

B wuccrnenoBaHuM HMCMONB30BAIUCH CIEAYIONIME METOAUKU: AaHKETa
KauecTBa CHa, IIKaJla COHJIMBOCTU DMBOPTA, ONPOCHUK TUCPHYHKITMOHATIbHBIX
yoexxnenuid B ortHomenun cHa (IIAYC), ompocuuk nenpeccun beka,
METOAMKA JUATHOCTUKH MEXKIIMYHOCTHBIX OTHOIIEHM JIupu.

[TosryueHHbIe ChIpble JaHHbBIE MPOIUIM CTATUCTUYECKYI0 00paboOTKy C
HCIIOJIb30BaHUEM KOPPESILMOHHOr0 aHaim3a CnupMeHa, B pe3yJIbTaTe 4ero
MBI YCTaHOBHJIU CJIEYIOLIME B3aUMOCBSI3H:

— CBSI3aHBl STOMCTUYHBIM THUI TOBEAECHHS C YPOBHEM JHEBHOMN
connuBoctH (r = -0,407 ipu p<0,05), nenpeccueii(r = -0,394 npu p<0,05) u
CTENEHBIO MPOSIBJICHUS aBTOPUTAPHOCTH B MEKJIMYHOCTHBIX OTHOLIECHUAX (T
= 0,370 npu p<0,05);

— CBSI3aHbI CTENEHb BHIPAXKEHHOCTHU JIPYKEIOOHOTO THIIA TOBEACHUS
Y ypOBEHb JTHEBHOM coHnuBocTH (1 = -0,446 npu p<0,05);

— CBSI3aHbl CTENEHb BBIPAXKEHHOCTH aJbTPYUCTUYHOTO THUIA
MOBEJICHVSI U YPOBEHB JTHEBHOU cornmBocTH (1 = -0,332 mpu p<0,05).

Taxxxke mpu 00pabOTKE CHIPHIX [AaHHBIX YAAJIOCh YCTAHOBUTH, YTO
PECIIOH/IEHTHl IPEUMYLIECTBEHHO UMEIOT YPOBEHb JIHEBHOW COHJIMBOCTH B
npenesax HoOpMbl U BBICOKOE KadyecTBO CHAa. Hu OMH pECNOHACHT HE UMEN
BBICOKOM CTENEHU COHJINBOCTH. Y OOJIBIIIMHCTBA PECIIOHIEHTOB OTCYTCTBYIOT
CUMIITOMBI JICITPECCUHU.

Takum o0Opa3oM, MO)KHO OTMETUTh, YTO TAaKUE COLIMAJIbHBIE CBOMCTBA
JUYHOCTH, KaK SrOMCTHUYHOCTb, JPYXKEIIOOHOCTh U albTPYUCTUUYHOCTD,
OTPULIATEIILHO CBSI3aHbI C YPOBHEM JHEBHOM COHJIMBOCTH.

SPECIAL ASPECTS OF CORRELATION BETWEEN SLEEP

QUALITY AND EMOTIONAL SPHERE
Levkina M.S., Shelest V.1., Kovrov G.V.
The First Sechenov Moscow State Medical University under Ministry of
Healthcare of the Russian Federation, Moscow, Russia
E-mail: mary.levkina@mail.ru

Sleep quality is an important factor of person’s psychological well-
being and his or her state of health. Due to rapidly changing conditions of life,
the problem of healthy sleep becomes more urgent. This study assesses the
issue of correlation between one’s emotional state and quality of sleep. Such
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correlations can help us to create more complete picture of disorders of sleep
and emotional sphere.

The purpose of our study was to identify possible correlations between
sleep quality and emotional sphere aspects. In this regard, the sample group
consisted of 78 people aged 21 to 27 years (38 women, 40 men).

The following methods were used in the study: a sleep quality
questionnaire, Epworth Sleepiness Scale, Questionnaire of Dysfunctional
Beliefs and Attitudes about Sleep (DPAS), Beck Depression Inventory
questionnaire, Leary interpersonal relations diagnostic method.

Raw data underwent statistical processing using Spearman correlation
analysis, as a result of which the following relationships were established:

— selfish type of behavior is related to the level of daytime sleepiness
(r = -0.407, when p<0.05), depression (r = -0.394, when p<0.05) and the
degree of authoritarianism in the interpersonal relationships (r = 0.370, with
p<0.05);

— index of friendly behavior is related to the level of daytime sleepiness
(r =-0.446, when p<0.05);

— degree of altruistic types of behavior is related to the level of daytime
sleepiness (r = -0.332, when p<0.05).

Also, raw data processing have shown that the respondents mainly have
normal level of daytime sleepiness and high quality of sleep. No respondent
had severe sleepiness. The majority of respondents had no symptoms of
depression.

Thus, it may be noted that such types of behavior in interpersonal
relationships as selfishness, friendliness and altruism are negatively correlated
with the level of daytime sleepiness.

IDENTIFICATION OF THE NETWORK RESPONSIBLE FOR
PARADOXICAL (REM) SLEEP USING NEW GENETIC

APPROACHES
Luppi P.-H.
Centre of Neuroscience, Lyon, France
pierreherve.luppi@gmail.com

Recently many works using new genetic methods on the mechanisms
responsible for generating paradoxical (REM) sleep have been emerged.

Paradoxical sleep (PS) is characterized by muscle atonia induced by
ponto-medullary-spinal pathways. It was first demonstrated that a pontine area
recently named sublaterodorsal tegmental nucleus (SLD) contains the neurons
inducing the muscle atonia of PS. Besides, it was shown that glycine induces
the hyperpolarization of motoneurons during PS. Earlier we defined in detail
the network responsible of muscle atonia during PS combining Fos staining,
retrograde tracing and immunohistochemistry or “in situ” hybridization of
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markers of cholinergic, glutamatergic, GABAergic and glycinergic neurons.
We have showed that glutamatergic neurons localized in the SLD triggered
muscle atonia during PS by means of their descending projections to
GABA/glycinergic neurons localized in the ventral gigantocellular reticular
nucleus (GiV). We have further showed that these neurons project to the spinal
cord and are activated during PS. To directly demonstrate the role of these
glutamate and GABA/glycinergic neurons in PS atonia, we inactivated SLD
glutamatergic or GiV GABA/glycinergic transmission using transfection with
AAVs of short hairpin RNA specific of the mRNAs of the vesicular glutamate
2 (vGLUT?2) or GABA/glycine vesicular (vGAT) transporters. These animals
showed absence of atonia and large movements during PS confirming the role
of the SLD glutamatergic neurons and the GABA/glycinergic neurons in the
induction of muscle atonia during PS. In line with these results, we propose
that REM sleep behavior disorder (RBD) is due to a specific degeneration of
PS-on glutamatergic neurons localized in the SLD or the
glycinergic/GABAergic premotoneurons localized in the GiV. We also have
showed recently that the claustrum and the supramammillary (Sum) nucleus
are responsible for cortex activation during PS using functional
neuroanatomy. We further studied the function of the projection of the Sum to
the dentate gyrus activated during PS using optogenetics. We have found out
that optogenetic stimulation of this pathway induces an increase in theta power
and frequency indicating that it plays a role in theta oscillation occuring in the
dentate gyrus during PS.

HAPYHIEHUA IbIXAHUSA BO BPEMS CHA Y HAHMEHTOB C

TSIKEJIOU CEPAEYHOM HEJJOCTATOYHOCTBIO
Meosedesa E.A., Kopocmosuesa JI.C., boukapée M.B., Cazonosa IO.B.,
Ceupses 10.B.
DI'BY «C3OMUL] um. B.A. Armazoea» Munzopasa P®, Cankxm-Ilemepbype,
Poccus
E-mail: elena5583@mail.ru

[enb: ouenuts HapyeHus Abixanus Bo cHe (HZC) u ux B3auMocBs3b
C KIMHUKO-TA0OPATOPHBIMU TMapaMeTpaMu y MalMEeHTOB C TKEIOU
cepaeuHoi HepoctatouHocThio (CH).

Jlu3aiiH 1 MeTOonbl MCCIENOBaHMs. B NpOCIEKTUBHOE HCCIEAOBaHUE
BKJIFOYEHO 57 GonbHbIX (51 MyxumHa, cpemaHuii Bo3pact — 56,9492 ner,
ungekc maccel Tena (MMT) 26,5 (23,5-30,2) kr/m?), HaXOASAIMIUXCA B JIUCTE
OXKHJIaHWS Ha TpaHCIUIAHTaUIO cepana [¢pakmus BeiOpoca (PB) <35%,
26,0+0,8%]. Dtuonorus CH B 76,4% mnpencrasiena UBC, B 23,6% —
KapIMOMHUOIIATHSIMU PA3JIMYHOTO TeHE3a.

Bce namueHTsl mpoxoawsii  OOHIEKJIMHUYECKOEe 00cCIiieJoOBaHUE,
AXOoKapauorpaduio 1no CTaHJIapTHOMY MPOTOKOIY, MOJTHMCOMHOIpapUUecKoe
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uccnenoBanne (IICI): mpu cTaOMIBPHOM COCTOSHUUM TAIMEHTOB B YCIOBHSX
coMmHostormueckoit nmadoparopun (Embla N7000, Natus, CIHA) wmu, mpu
HEO0OXOAMMOCTH HHOTPOITHOM MOAICPKKU B KAPAHUOIOTUUECKUX OT/ICTICHUSX,
— C MPUMEHEHHEM TOPTATUBHBIX CHUCTEM pETuCTparuu. B 1iazMe KpoBH
onpenensuiu ypoeHb NTpro-BNP umMmyHopepMeHTHBIM MeTO10M.

Pesynbratel: mo ganubiM [ICI, B 00cneoBaHHON KOTOPTE BBISBICHBI
cinenayromue tunel HJC: oOCTpyKTHBHOE amHO? AMArHOCTHUPOBAHO y 25
nanueHToB (43,9%), nentpasibHoe — y 11 (19,3%), cmemannoe — y 15
(26,3%). U3 nux y 16 (28,1%) — HIC nerkoit crenenn, y 16 (28,1%) —
cpeaneit, 'y 19 (33,3%) — tspxenoit crenenu. Y 6 namuentosn (10,5%) HJC
He BbisiBiIeHbl. MHAekce amHos/rumonnod (MAIY) cocraBun 21,5 (8,8-33,6)
SMM30/10B/4ac, U3 HUX: 00CTpYyKTHBHOE arnHod/runonHos (OAT) — 1,6 (0,4-
3,7)/uac; uenrpampnoe — 1,6 (0,0-6,2); cmemannoe — 2,9 (0,2-7,5),
runonHod — 6,1 (3,6-9,3). Unnekc nmecarypauuun — 19,4 (7,0-35,4)/gac,
cpennss catypanus — 93,8 (92,9-95,6) %, munuMabHas carypaius — 85,0
(80,5-88,0)%.

VY Bcex 00cneoBaHHBIX OTMEYANIOCh JMATHOCTUYECKH 3HAYMMOE U
MPOrHOCTUYECKH HebmaronpusTHoe nossierune ypoas NT-proBNP: 1965,5
(1268-4016) nr/mu. YcTaHOBIIEHA TOJIOKHUTEIbHAS KOPPEISALHSI MEKITY
ypoBHeM NT-proBNP u unaexcom OAI (r=0,396, p=0,05).

Breisenensl koppenmsuuun  UATT ¢ UMT (r=0,29, p=0,03), unaekca
necatypanuun ¢ UMT (r=0,45, p<0,001), cpeanero (r=-0,59, p<0,001) u
muHUManbHOTO (r=-0,52, p<0,001) ypoBHei catyparmu ¢ UMT.

3akO4eHUE. y MalueHTOB C TshkEnol cucronmyeckord CH,
HAXOJIAIIUXCS B JIUCTE€ OKMUJIAHWUS Ha TPAHCIUIAHTALUIO Cepjla, KpaiiHe
Bbicoka yactora HJIC (91%), npeobnanatonum tumnom sasisercss OAL. UAT
U MapaMeTpsl TUIokceMuu koppenupyioT ¢ UMT, B To BpeMsi Kak MHJIEKC

OAI cBs3aH ¢ BBIPaKEHHOCTHIO MUOKapAUaIbHOTO CTpecca.
PabGora BbInoJIHEHA B paMKaXx JesITeJJbHOCTH HAy4YHOro Koncopunyma SICA-
HF — Studies Investigating Co-morbidities Aggravating Heart Failure (EC 7th
Framework Programme).

SLEEP-DISORDERED BREATHING IN PATIENTS WITH SEVERE

HEART FAILURE
Medvedeva E.A., Korostovtseva L.S., Bochkarev M.V., Sazonova Yu.V., Sviryaev
Yu.V.
Federal Almazov North-West Medical Research Centre, St. Petersburg, Russia
E-mail: elena5583@mail.ru

Objective: the aim of our study was to evaluate sleep-disordered
breathing (SDB) and its correlation with clinical and laboratory parameters in
patients with severe heart failure (HF).
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Design and methods: the present analysis included 57 patients (51 male,
mean age — 56.9 + 9.2 years, body mass index (BMI) 26.5 (23.5-30.2) kg/m2)
from the heart transplant waiting list [ejection fraction (LVEF) <35%,
26.0£0.8%]. Coronary artery disease was the most common etiology of heart
failure (76.4%), Different cardiomyopathies were confirmed in the remaining
cases (23.6%).

All patients underwent a comprehensive clinical examination,
echocardiography, polysomnography (PSG) in sleep laboratory (Embla
N7000, Natus, USA) in stable patients. In case of ongoing inotropic support,
portable recording systems were used to perform polysomnography in
cardiology departments. The plasma level of NTpro-BNP was analyzed by
immunoassay.

Results: PSG showed the following types of SDB in the studied cohort:
obstructive sleep apnoea (OSA) was diagnosed in 25 patients (43.9%), central
— in 11 (19.3%), mixed — in 15 (26.3%). Among them mild SDB was
determined in 16 cases (28.1%), moderate in 16 (28.1%), and severe in 19
(33.3%). SDB was not found in 6 patients (10.5%). The apnoea/hypopnoea
index (AHI) was 21.5 (8.8-33.6) episodes/h, including obstructive sleep
apnoea/hypopnea index (OAH) — 1.6 (0.4-3.7)/h; central — 1.6 (0.0-6.2)/h;
mixed — 2.9 (0.2-7.5)/h, hypopnoea — 6.1 (3.6-9.3)/h. Oxygen desaturation
index was 19.4 (7.0-35.4)/h, the average saturation — 93.8 (92.9-95.6) %,
minimum saturation was 85.0 (80.5-88.0)%.

There was a significant increase in the plasma level of NT-proBNP,
associated with poor prognosis — 1965.5 (1268-4016) pg/ml. Moreover, the
level of NT-proBNP positively correlated with OAH index (r = 0.396, p =
0.05). We also found significant correlations between the following
parameters: AHI and BMI (r = 0.29, p = 0.03), desaturation index and BMI (r
= 0.45, p <0.001), medium saturation level (r =-0.59, p <0.001) and BMI, and
minimum saturation level with BMI (r = -0.52, p <0.001).

Conclusion: we found an extremely high rate of SDB (91%) in patients
with severe systolic HF, the predominant type was OSA. AHI and parameters
of hypoxemia correlated with BMI, while the index of OAH was associated
with the severity of myocardial stress.

CYBBEKTUBHASA OLHEHKA YPOBHSA COHJIMBOCTH 11O
BHU3YAJIbBHO-AHAJIOI'OBOM IIKAJIE Y EE KOPPEJISITBI C

JAHEBHBIM CHOM

Mepkynosa T.b., Yuxcukosa A.A., Konoyxoea /I.B., bupiwk E.C.
Llenmpanvras 2ocyoapcmeenHas MeOUYUHCKAas akaoemus Ynpaesnenus oeiamu
IIpe3uoenma P,
Mockea, Poccus
Tlepeoiit MIMY um. U.M. Ceuenosa Munzopasa Poccuu, Mockea, Poccus
E-mail: dilyl@yandex.ru
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JlHeBHAs COHJIMBOCTH SIBJISIETCSI Ba)KHBIM MPOSIBICHUEM HapyIICHUs
(YHKIIMOHUPOBAHUS CUCTEMBI CHA ¥ 00IpcTBOBaHUs. MI3BECTHO, UTO THEBHOU
COH YMEHBIIIAET COHJIMBOCTD, OJTHAKO HE JI0 KOHIA U3YYEHA 3aBUCUMOCTb 3TUX
M3MEHEHHU OT JJIUTEIbHOCTHU MPEAIIECTBYIOIETO HOYHOTO CHA.

[lens paboThl: H3yuyeHUE CYOBEKTUBHOM OLIEHKHM COHJIMBOCTH U
BIIMSIHUSI HAa HEe [JIHEBHOTO CHA TIPU Pa3HOM MPOJIOJIKUTEIBHOCTH
MPEIIIECTBYIOIIET0 HOYHOT'O CHA.

Marepuansl 1 MeToapl: B uccinenoBaHMyd ydyacTBOBajIo 8 340pPOBBIX
noOpoBosiblieB o 21 nmo 27 gmer. Kaxaomy HCOBITYEMOMY JIBaXK[IbI
MPOBOJIUJIACH MOJIMCOMHOTpadusi B AHEBHOE BpeMs B TeueHue 30 MUHYT.
[lepBas 3amuch MPOBOAMIIACH MOCTIE MTOJTHOIIEHHOTO 8-4acOBOT0 CHa (Tpyrima
1), BTOpasg — mocJe 4aCTUYHOU JIETPUBALUU C JIUTEIbHOCTHIO HOYHOTO CHA
4 yaca (rpymnma 2). Ilepen JHEBHBIM CHOM HCIBITYEMBIM J1aBaJiach
MHCTPYKIUSL OTIOXHYTh C 3aKPBITBIMU TJIa3aMH (3achlllaHUE HE SIBIISLIOCH
oOs3aTebHBIM ~ yclioBUEM). OIllEHKa COHJIMBOCTH  OCYIIECTBISIACh €
UCIIOJIb30BaHWEM BU3yabHO-aHanmoroBoi mikansl (BAILLL) mo 10-6anmpHoit
CHUCTEME JI0 U TOCJI€ THEBHOT'O OTABIXA.

Pe3ynbpTarsl: BO BpeMsi JHEBHOTO OTJbIXa MCIBITYEMbIC 3aChINaln KakK
MOCJIe YaCTUYHOM JIeTIpUBAIMHU, TaK U MOCTIe OOBIYHOTO HOYHOTO CHA. bbu1o
MOJY4Y€HO, 4YTO CYOBEKTHUBHBIM YpPOBEHb COHJIMBOCTH TOCJIE HOPMAaJILHOIO
HOYHOTO CHa cocTtaBui 1,3 Gamia; mocyie AenpuBalMi OH ObUI JIOCTOBEPHO
Bblllle M cocTaBui 4,7 OamnoB. Pasznmuuue ypoOBHSI COHJIMBOCTH MEXIY
rpynnamu 010 foctoBepHo (P<0,05). B3auMocBs3p Mexay HCXOIHBIM
YPOBHEM COHJIMBOCTA M KayeCTBOM IIOCJIEAYIOLIEr0 JHEBHOIO CHA HE
oOHapyxeHa. OlleHKa ypOBHSI COHJIMBOCTH TOCJIE€ MPOOYXKIACHUS TMOKa3aia
HEJOCTOBEPHOE CHI)XEHHE YPOBHA CYOBEKTUBHOW COHJIMBOCTH B 00€UX
rpynnax. OnHako Obuta OOHapyKeHa KOPPEJsivs YPOBHS COHJIUBOCTH IO
BAIII nocne nHEBHOrO CHa ¢ €ro cTpykTypoil. Tak, B rpynne 1 COHIMBOCTb
MoCJie CHa ObLIa MOJIOKUTEIHLHO CKOPPETUPOBaHa ¢ JATEHTHBIM TIEPHOI0M |
ctagui. B Tpynme 2 ObUIM BBISBICHBI TOJIOKHUTEIBHBIC KOPPEISIIAN
COHJIMBOCTH C KOJMYECTBOM CETMEHTOB CTaJAUMU | W C JIUTEIBHOCTHIO
MaKCUMAJIbHO MPOAOJIKUTEIBHOIO CEerMeHTa OOApCTBOBaHMs. Takxke B
rpynme 2 oOHapyKeHa OTpUIIaTeIbHAS KOPPETSIUs COHJIMBOCTH ¢ Hanbosee
MPOJOIKUTEILHBIM CETMEHTOM CTAJIUU 2.

3aKIIIOueHHUE: MPEIBAPUTENBHBIE PE3YIBTATHI MO3BOJISIIOT 3aKJIIOYUTh,
YTO YPOBE€Hb JTHEBHOW COHJIMBOCTH, olleHeHHbIN no BAIII 1o nHeBHOTrO CHa,
OTpa)KaeT JUIIb JJIUTENbHOCTh MPEAIIECTBYIOUIEr0 HOYHOTO cHa (1oclie
YaCTUYHOMW JIETIPUBALIUA COHJIMBOCTH BBIIIE), HE BiMss Ha nHEeBHOU. [locne
JTHEBHOTO CHA TMOBBIIICHHBIM YPOBEHb COHJIMBOCTH Yy MCHBITYEMBIX 0€3
JenpuBauy ObUT CBSI3aH C MPOAODKUTENIBHBIM 3aChIlIaHUEM JIHEM, a Y
UCIIBITYEMbIX C YACTUYHOM JIETPUBALIMEN — C IIUTENbHBIM MPOOYKICHUEM
Y HECTAOWJIBHOCTHIO THEBHOTO CHA.
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SUBJECTIVE ASSESSMENT OF SLEEPINESS LEVEL BY VISUAL
ANALOGUE SCALE AND IT'S CORRELATION WITH DAYTIME
SLEEP
Merkulova T.B., Chizhikova A.A., Kondukova D.V., Biryuk E.S
Central state medical academy of the Department for Presidential Affairs of the

Russian Federation, Moscow, Russia
I.M. Sechenov First Moscow State Medical University, Moscow, Russia
E-mail: dilyl@yandex.ru

Daytime sleepiness is an important manifestation of problems in
circadian rhythms regulation. It is known that day sleep reduce sleepiness, but
dependence of these changes on the duration of previous night sleep is not
fully studied.

Objectives: the aim of the study was to investigate the subjective
assessment of sleepiness and the daytime sleep influence on this assessment
in dependence on the duration of previous night sleep.

Materials and methods: the study involved 8 healthy volunteers 21-27
years old. Subjects passed two polysomnographic registrations for 30 minutes
at daytime. The first registration was after 8 hours of night sleep (group 1), the
second was after partial sleep deprivation — 4 hours of night sleep (group 2).
Before the registration subjects were instructed to rest with closed eyes (sleep
was optional). Subjective assessment of sleepiness was carried out using the
visual analogue scale (VAS) before and after 30 minutes of daytime rest.

Results: all of the subjects fell asleep during rest. The subjective level
of sleepiness after a normal night sleep equaled 1.3 points; after sleep
deprivation it was significantly higher — 4.7 points. The difference in the
level of sleepiness between groups was significant (p<0.05). There was no
relationship between baseline level of sleepiness and quality of subsequent
day sleep. Assessment of the sleepiness level after waking up using VAS
showed unreliable decrease of sleepiness in both groups. It should be noted
that there was correlation between level of sleepiness and sleep structure. In
the group 1 sleepiness after nap had positive correlation with latency period
of stage 1. There was positive correlation between sleepiness, number of
segments in stage 1 and duration of the most prolonged segment of
wakefulness in the group 2. Also in this group negative correlation between
sleepiness and the most prolonged segment of stage 2 was found.

Conclusion: preliminary results allow us to conclude that the level of
daytime sleepiness assessed by VAS before nap reflects only the duration of
the previous night sleep (after partial deprivation drowsiness is higher),
without affecting day sleep. After day sleep increased level of sleepiness in
subjects without deprivation was linked with long duration of falling asleep
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(during the day sleep) and in subjects after partial deprivation it was linked
with long falling asleep, long awakening and instability of day sleep.

JANHAMHUKA AKTUBHOCTHU 23I' BO BPEMS 3ACBIITAHUA "

OCO3HAHHOI'O CHOBHUJAEHUA
Muponoe A.10., Tkauenxo O.H., /lopoxoé B.b.
Hncmumym evicuieti Heparoti desmenvrocmu u Hetipoguzuonoeuu PAH, Mockaa,
Poccus
E-mail: mironovihna@yandex.ru

B ¢aze cna ¢ OpicTpeiMu aABvkeHusiMu 11a3 (b/I') mo cpaBHeHUIO O
CIIOKOMHBIM O0JipcTBOBaHUEM Ha DI HabogaroTCs rUno@pOHTAIBLHOCTD,
CHMKEHUE AaKTUBHOCTM B anb(a- U ramma-iuanazoHax. OTH OTJIMYHA,
BO3MOXHO, OOBSCHSIOT XapakTep CO3HaHUS B CHOBUAeHUsX. OpHako B
HEKOTOPBIX CIIy4asix MPUCYTCTBYET KOTHUTHUBHBIA KOHTPOJb HAJ XOJ0M
CHOBHUJICHHS. Takue UCTIBITYeMbI€ OCO3HAIOT, YTO CIISIT, U MOTYT IBUKEHUSIMU
rjia3 TmojaBaTh YycjoBHbIe curHaibl. WccnepoBanuss ¢ 9031 u GMPT
MOKA3bIBAIOT, YTO BO BPEMSI TAKUX «OCO3HAHHBIX» CHOBUAEHUN OTYACTHU
BOCCTAHABIIMBAIOTCS TMPHU3HAKK CIOKOMHOrO OOapcTBOBaHUSA. MHOTHE
METOJbl («TEXHUKHN») BbI30BA OCO3HAHHBIX CHOBUIEHUU OCHOBBIBAIOTCS Ha
KpaTKOM TPEPHIBAHUM CHA W 3aChIaHUU C ObICTpbIM HadasioM bJ/I['-da3sbr.
®U3NOJIOTMYECKOE OTINYME 3aCHIMAHUS TMOJI BIUSHUEM TaKUX TEXHUK U
HOPMAJIBHOTO MIPEX/I€ HE OBLIO HUCCIIEOBAHO.

B wuccnenoBanum ydacTtBoBajmo 6 TMOATOTOBJICHHBIX HWCIBITYEMBIX
MYKCKOTO M 2 — eHCKoro mosa (23-39 net, ciaydailHO pacrpeieieHbl B 2
rpynmnsl). IlepBasi cepusi SKCIEPUMEHTOB MPOBOJMIIACH B JOMAIIHUX
ycioBusix. McnbITyeMble TPOXOAUIM TICHXOMOTOPHBIM TECT, 3amoJIHSIIN
ONPOCHHUKU COAEPKAHUSI CHOBUJEHUI, KaUeCTBA CHA M COHJIUBOCTH, IMOCIE
yero HauuHanach peructpamus IOI. Jlnga 3anucu 8-kaHanpHOM IO
MPUMEHSIICS OECIPOBOHOM yCUIUTENb pa3padoTku A. TpoiieHko.

[Tocne 4 UMKIOB HOPMAJIBHOTO HOYHOI'O CHA MCHBITYEMbIE U3 TIEPBOI
rpynmbl OyAWINCh 3BYKOBBIM CUTHAJIOM, MPOXOJUIU TECThl U OMPOCHUKH,
NOJIy4YaJdu UHCTPYKUMHU IO YCJIOBHBIM JABMKEHHSIM riia3 U 4yepe3 60 MUHYT
3aChINaJIH, BBIMOJIHAS TEXHUKY «MHUIHAIUSA OC OLyIIEHUSIMI.

HcnpiTyemble BTOPOW TPYIIBI Toche 4 MUKIOB OYIUINCHh 3BYKOBBIM
CUTHAQJIOM U 3achllayid CHOBAa. B 1 cTagum MeqieHHOro cHa OHM MOJIy4alid
3BYKOBOW CTHUMYJ, KOTOPBIM BBIYYMJIM Kak HallOMUHAHUE 00 MHCTPYKIUU
(texuuka «uHuranuu OC 3ByKOM»).

Ecnu ucnbityemblii B Tedenue 10 MUHYT mociie BO30OHOBJICHHUSI CHA
Mo/1aBajl CUrHaJI 00 OCO3HAHWH, OH TOJTy4all 3BYKOBOM CTUMYJ, Ha KOTOPBIH
JOJKEH OB OTBETUTh JIPYTUM CUTHAJIOM JBHKEHUSAMH 1a3. B ciayuae, eciu
NEPBOr0 CUTHANA HE CIEAOBAJIO, MCIBITYEMOro OYIWIM W ONpallUBaId O
COJIEp’)KaHUHU CHOBUJCHUM.
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BrInonHeHo cpaBHEHHE CIIEKTPATIBHBIX XapaKTEPUCTUK DI 31m3010B
3aChIIIaHMA U CHA B CITy4ae yCIEIIHOIO U HEYCIIEIIHOTO IPUMEHEHHS TEXHUK.
Taxxe ObUTH MpOaHAIM3UPOBAHBI PE3YIBTATHI OIIPOCHUKOB.

[Tosy4ueHsl peaBapUTENbHBIE PE3YIbTATHI: OTMEUYEH POCT AKTUBHOCTH
B anb(da-auana3oHe HEMOCPEACTBEHHO IIEpe]l HayajoM JABMXKCHHUH TJias.
Taxke B 60-MHUHYTHOM HWHTEpBaJ€ MEpPEN 3achlllaHUEM IIPU TEXHUKE
«BHUMAaHUE K OUIYIIEHUSAM) MOKa3aTeJId COHIMBOCTH U YTOMIISIEMOCTH ObLIN
BBIIIE B CIIy4asiX, KOrJa HUCIBITYEMbld HE BBIMOIHSI YCIOBHBIX JBUKEHUN
rias.

DYNAMICS OF EEG ACTIVITY IN WAKE-SLEEP TRANSITION

AND LUCID DREAMING
Mironov A.Yu., Tkachenko O.N, Dorokhov V.B.
Institute of Higher Nervous Activity and Neurophysiology RAS, Moscow, Russia
E-mail: mironovihna@yandex.ru

REM sleep is characterized by hypofrontality, lowered activity in alpha
and gamma frequency bands in comparison to restful wakefulness. These
differences may explain the state of consciousness in REM dreams. However,
cognitive control over the course of the dream may be preserved in some cases
of REM dreaming. Subjects in such state are capable to produce premediated
eye signals. EEG and fMRI studies show that during this so-called lucid
dreaming features of brain activity typical for wakefulness partially reemerge.
Many methods (“techniques”) of inducing lucid dreams are based on a brief
sleep interruption, which causes lucid REM stage shortly after sleep onset.
Physiological differences in normal sleep onset and the one mediated by such
techniques have not been investigated yet.

A total of 8 trained subjects aged from 23 to 39 (6 men, 2 women,
randomly splitted into 2 groups) took part in the study. First series of
experiments were performed in home setting. Subjects were given a
psychomotor vigilance (PV) test, filled in the sleepiness scale, questionnaires
on sleep quality and dream content, after which the polysomnogram recording
was started. 8-channel wireless EEG headset (courtesy A. Troschenko) was
used for data acquisition.

After 4 cycles of normal night sleep subjects were woken up by a sound
signal.

Then group 1 subjects reported on dream content, were tested with PV
test and sleepiness scale, instructed about eye movement signals and after 60
minutes from waking up returned to sleep, with instruction to perform “senses
initiated lucid dream” technique.

Group 2 subjects were allowed to go back to sleep after waking.
Reaching Stage 1 NREM sleep they received a sound signal memorized as a
cue for instruction (“Noise Wake Initiated lucid dream”).
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In case the subject enacted the predefined eye signals in the first 10
minutes after sleep onset, a sound cue was presented, to which the subject was
meant to respond with another type of signal. In case of no initial signal subject
was awakened and interviewed.

Power spectral density analysis was performed on EEG data of sleep
onset episodes and cases of successful vs. unsuccessful attempts to achieve
lucidity were compared. Questionnaires results were also examined.

Preliminary results: power in o frequency band increased immediately
before eye movement signals. Additionally, sleepiness scores and rate of
alertness deterioration acquired in 60 min. interval in 1st group were higher
for non-lucid trials.
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BO3JIEMCTBHUE CJJABOI'O CBEPXHU3KOYACTOTHOI'O
IJIEKTPOMAT'HUTHOTI'O ITOJISA HA IUKJI COH-

BOAPCTBOBAHMUE JIABOPATOPHBIX MBILIEN
Hoeuxoe JI.A.Y, Apcenves I'.H.?, Bnoxun H.C.%, /lopoxoe B.b.?

1 — I'BOY BIIO PHUMY um. H.U.ITupocosa Munzopasa Poccuu, Mockaa,
Poccus

2 — Uncmumym gvicuteli Hep8HOU dessmenvHocmu u Helpogusuonocuu PAH,

Mockesa, Poccus

3 — @I'FYH ®usuueckuti uncmumym umenu I1.H.Jlebeoesa PAH, Mockaa,

Poccus
E-mail: novikovdenisale@gmail.com

[IpoAOIKUTENBHOCTh M KAUYECTBO CHA, a TAKXKE CBOEBPEMEHHOE,
COrJIaCOBAaHHOE C IMPKAJHBIM PUTMOM 3acChlllaHUE U MPOOYKIECHUE UMEIOT
00JIBIIIOE 3HAYEHUE ISl 3I0POBbs YEJIOBEKA U KauecTBa €ro 00JpCTBOBAHMUS.
[IpakTHyeCKH KaXKablid CTAJKUBAJICSA C HAPYLIEHUEM LIUPKAJHOTO PUTMA, a B
OTIIETBHBIX CIy4asiXx paccTpoiicTBa CHa TpeOyrloT jnedeHus. Mnuer mouck
He(papMaKoJOTUUECKOTO BO3JCHCTBUS Ha MEXaHU3Mbl CHa, TaK Kak
WCIIOJIb30BaHue (hapMIIpenapaTtoB MOXKET MPUBOIUTH K MPUBBIKAHUIO WIIU
cepbe3HbIM  T0004YHBIM  3(pdexram. Hapsimy ¢ OCBEIIEHHOCTBIO,
MEePUOINYECKUE BapHaluu CJIa0bIX (HAHO- W MHKPOTECIOBBIM JHATa30H)
€CTECTBEHHBIX CBEPXHU3KOYACTOTHBIX 3JeKTpoMarHuTHbIX mnoJerd (CHY
OMII) (mo 50 T'u) Takke MOTYT CIYXWUThb WHIUKATOPAMH BPEMEHM IS
OMOJIOTUYECKUX PHUTMOB B IIUPOKOM Juama3zoHe 4acToT. OCHOBHBIM
rncTouHuKoM ectecTBeHHbIX CHY OMII aBsiI0TCS MPOLIECCH B OKOJI03€MHOM
MPOCTPAHCTBE: B MOJIOCTU 3emiisi — uoHocdepa (pezoHanc lllymana nHa
gactoTax 8, 14, 20 u 26 ') u reomaruuTHbie Bapuanuu B nuamnazone 0,001-
10 T'm. YacToTsl HIIYMaHOBCKOrO pPE30HAHCA COBHAAAIOT C JHANA30HOM
cOOCTBEHHBIX KOJI€OaHU OMOTOKOB Mo3ra: a-putMa (8-13 I'y) u B-purma (13-
30 I'r), yTo MO3BOJUIO CPOPMYIUPOBATH MPEACTABICHUS O BO3MOMXKHOCTH
«pe3oHaHcHoro» Bzanmogerctesusas CHY OMII ¢ )xuBpiMu opraHn3sMamu.

UccnenoBanune Qusnonornueckux 3¢pdextoB crnadbix OM mnonei
TpeOyeT MX JUIMTEILHOTO BO3JIEUCTBUSI U, COOTBETCTBEHHO, IUTEIHLHOM
HETPEPHIBHON PETHCTPaAIllU UCCIEAYEeMbIX (DU3HOJOTUUECKHUX MOKa3aTeleH.
s uccnenoBanus Bausiauss CHY OMIIT Ha Mk coH-00apcTBOBaHKE ObLIa
UCIIOJIb30BaHA AaBTOMATU3UPOBAaHHAS YCTAHOBKA HalIed COOCTBEHHOM
pa3paboOTKH, TO3BOJISIONIAS MPOBOJUTH MHOTOJHEBHYIO PErHCTPALUIO
Heripouznonoruyeckux (O3I) U moBeneHUYECKHX (MeXaHOTpaMMa H
BUJICOPETHUCTPAIIHS ) TOKa3aTeNel UKJIa COH-00IPCTBOBAHNE OJTHOBPEMEHHO
y 8 ocobeil HeOONBIINX MJIEKOMUTAIOIMX (HAMU HCIOJIb30BAJIMCh MBIIIIH,
camiel  JmHuu  CS57BL/6  Becom 25-35 r1). MpImm  HaXOgwiInch B
WHJIUBUAYAJIbHBIX IUIACTMACCOBBIX KJIETKaX mpu Ttemmeparype 24-260C,
UCKycCTBeHHOM 12-yacoBoM cBetoBoM pexume (08:00-20:00 — spxuit
oemnbrit cet, 20:00-08:00 — cnalOwIii KpacHBIN) U CBOOOIHOM JIOCTYTIE K BOJIC
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u nuuie. B 1 TenbHbIX XpOHUYECKUX SKCIEPUMEHTAX MMOKA3aHbl H3MEHEHUS
COOTHOLICHUS ITUTETbHOCTHU (ha3 cHa U 00IpcTBOBaHMS ITPH HOUHBIX (20:00-
08:00) Bo3geiicTBusIX ciaboro (BenuunHa MarHUTHOM uHAykuuu 0,1 u 20
MKT) OM nonst ¢ yactotoit 8 I'l, 4TO HUMKE JOMYCTUMBIX TUTHEHUYECKUX
HOpM. B nanbHeleM HaMu IJIAaHUPYETCS UCCIEIOBAaHUE OOHAPYKEHHBIX

3¢ PeKTOB Ha YEIIOBEKE.
PaGoTa BhinoiHeHa npu noaaep:kke rpaita PTH® Ne 17-36-00025

THE EFFECTS OF A WEAK EXTREMELY LOW-FREQUENCY
ELECTROMAGNETIC FIELD ON THE SLEEP-WAKE CYCLE OF

LABORATORY MICE
Novikov D.A.l, Arsenyev G.N.?, Blokhin 1.S.3, Dorokhov V.B.?
1 — Pirogov Russian National Research Medical University (RNRMU), Moscow,
Russia
2 — Institute of Higher Nervous Activity and Neurophysiology RAS, Moscow,
Russia
3 — Lebedev Physical Institute RAS (LPI RAS), Moscow, Russia
E-mail: novikovdenisale@gmail.com

Sleep duration and quality, as well as falling asleep and awakening
timing synchronized with the circadian rhythm have a great impact on human
health and wakefulness quality. Almost everyone faced circadian rhythm
disruption, and in certain cases sleep disorders require treatment. There is an
ongoing search for non-pharmacological interventions for sleep mechanisms
because the use of drugs can lead to addiction or serious side effects. Along
with light, periodic variations of weak (nano- and microT range) natural
extremely low-frequency electromagnetic fields (ELF-EMF) (to 50 Hz) can
also be time sensors for biological rhythms in a wide frequency range. The
main sources of natural ELF-EMF are near-earth space processes: in Earth-
ionosphere cavity (the Schumann resonances at 8, 14, 20, and 26 Hz
frequencies) and geomagnetic field variations in the range of 0.001-10 Hz.
The Schumann resonances frequencies get to the range of brainwaves: o-
rhythm (8-13 Hz) and B-rhythm (13-30 Hz) that allowed to create the idea of
a possibility of ELF-EMF “resonance” interaction with living organisms.

Research of physiological effects of weak EMF demands its prolonged
use and long continuous registration of the physiological indicators. To
research of ELF-EMF influence on the sleep-wake cycle we created the
automated installation allowing to carry out multi-day registration of
neurophysiological (EEG) and behavioural (mechanogram and video
registration) indicators of the sleep-wake cycle simultaneously at 8 small
mammal individuals (we used mice, C57BL/6 males, weight 25-35 g). The
mice were placed in individual plastic cells at a temperature of 24-26C, with
the artificial 12-hour light regime (08:00-20:00 — bright white light, 20:00-
08:00 — weak red) and free access to water and food. In long chronic

48


mailto:novikovdenisale@gmail.com

experiments, we showed the sleep-wake cycle phases durations changes in the
night (20:00-08:00) presence of a weak (magnetic field strength 0.1 and 20
mkT) EMF of 8 Hz frequency (below accepted hygienic norms). We plan to
study the observed effects on humans in future.

This research was supported by the Russian Humanitarian Foundation No.
17-36-00025

JATUUK TIPEJOTBPALIEHUA 3ACBIITAHUA BOAUTEJIA
Oxommnuxkoe /].A.
Mockoeckuii aBuayuoHHbIL UHCMUMYM (HAYUOHATIbHBIU UCCIe008AMeNbCKULL
yHueepcumem), Mockea, Poccus
E-mail: denisoffice@yandex.ru

AKTYyaJlbHOCTb KOHTPOJISI CaMOYYBCTBHUSI BOJMUTENS TPaHCIOPTHOIO
CpPEICTBA CErOAHSA HE BBI3BIBAET COMHEHUH. EXEIHEBHO NPOUCXOIAT
aBapUIHBIC CIIy4au ¢ y4aCTUEM aBTOTPAHCIIOPTA, CBSI3aHHBIE C YEJIOBEYECKUM
(dakTopoMm. bosbliie aBTOKOHIIEPHBI MpeajaratoT IIMPOKHM TepeyeHb
CUCTEM KOHTpPOJIsSI (PU3MUECKOTO M ICHUXOSIMOIMOHAIBHOTO COCTOSIHUS
BOJUTENSA, KOTOPBIE OTCIIEKUBAIOT KOCBEHHBIC ITapaMETphl: HaIlpuUMep,
TPACKTOPHUIO [JBW)KEHUS TIJA3HOIO 3padyka WM YacTOTy IEpPEKII0YEHUs
PaaOCTaHLIUM.

Kak wu3BecTHO, HaMOOMIBINCH JTOCTOBEPHOCTHIO 00JIaIal0T CHCTEMBI
ayieKTpo3HLEedanorpaguu, PperucTpupyroue AesiTebHOCTh TOJIOBHOTO
MO3ra, HO TPeOYIoIIHe HENOCPEACTBEHHOTO KOHTAKTa C TOJIOBOM BOJUTEIS.
OnHako OIBIT MOKAa3bIBAET, YTO BCE KOHTAKTHBIE CHUCTEMBI OTBJIEKAIOT
BHUMAaHHE BOAUTENS U B KOHEUHOM UTOTE HE HAXOAAT CBOETO MECTA HA PBIHKE.
DecKOHTAaKTHBIE JK€ CHUCTEMBl HA CETONHSIIHUN JEHb HE IO3BOJISIIOT
(bUMKCUPOBATH CUTHAJBI TOJJOBHOTO MO3Ta, HO JJAalOT BO3MOYKHOCTh HA0JI01aTh
3a JEATEIBbHOCTBIO CEPIAECYHO-COCYINUCTOM CHUCTEMBI. Takue yCTpOMCTBa
MOTYT OBITb OCHOBaHbl Ha MPHUHIMIAX Ouopanuosokanuu. OHU JarOT
BO3MOKHOCTb aHAJIN3a IBUKEHHUS IOBEPXHOCTU KOXKH YEJIOBEKA, BBI3BAHHOTO
€ro JAbIXaHMEeM U cepAleOueHueM, Ha JUCTAaHIMSIX OT HECKOJIbKHUX
CaHTUMETPOB 10 HECKOJIBKUX METPOB.

[TooGOHbI naTunk ObLT pa3paboTaH B LleHTpe CBEpXIIUPOKONIOIOCHBIX
TEXHOJIOrMil MOCKOBCKOTO aBUAIMOHHOTO UHCTUTYTA U MPEJCTABISIET COO0M
0ecrpoBOJHOW M OECKOHTAKTHBI CEHCOp, KOTOPBIM KPENmUTCs Ha PEMEHb
0€30MacCHOCTH BOJMTENS U CIEIUT 32 YaCTOTOM €ro CepACYHOro puTMa U
nbpIxaHus. Beskuil pa3, koraa ypoBeHb IokaszaTesen (pu3n4eckoil akTHBHOCTH
BOJWTEN NAJAcT HWKE 3aJaHHBIX 3HAYEHUHM, JAaTYUMK IOJAET TPEBOKHBIN
3BYKOBOM curHai. OTclneXuBaHUE [OKa3aTeleil ypOBHS YCTaJOCTH
(OIMTENBPHOCTH) M UX CPABHEHUE C 3aJaHHBIMH NTapAMETPAMH MPOU3BOIUTCA
B COOTBETCTBUU C 3JI0)KEHHBIMU B JATYMKE AJITOPUTMAMU.
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SENSOR PREVENTING DOZING OF THE DRIVER
Okhotnikov D.A.
Moscow Aviation Institute (National Research University), Moscow, Russia
E-mail: denisoffice@yandex.ru

Monitoring the health of the car driver is very important nowadays.
Accidents associated with the human factor take place every day. Large auto
manufacturers offered several systems managed to control physical and
emotional state of the driver, observing indirect parameters, such as trajectory
of the eye pupil or radio wave switching.

Electroencephalography systems have the highest reliability among
them, but require direct contact with the driver's head. It was shown that all of
the contact system distract the driver's attention and therefore cannot be used
widely.

Touchless systems today do not allow recording signals from the brain,
but provide an opportunity to observe the activity of the cardiovascular
system. Such devices can be based on the principles of bioradiolocation and
provide analysis of subject’s skin micromovements, caused by his breathing
and heartbeat at distances from a few centimeters to several meters.

Such sensor was developed at the Center for Zverinogolovsky
technologies of the Moscow aviation Institute. It is wireless and touchless
sensor mounting on the seat belt to monitor frequency of driver’s heart beat
rate and breathing. Whenever the level of indicators of physical activity falls
below preset values, the sensor gives alarm sound signal. Tracking of the
fatigue level (i.e. vigilance) could be based on various pre-installed
algorithms.

CAP, AROUSALS, AND THE INGREDIENTS OF SLEEP QUALITY
Parrino L.
University of Parma, Parma, Italy
E-mail: liborio.parrino@unipr.it

The current method of sleep analysis, according to the AASM system,
Is centered on sleep macrostructure that identifies rapid-eye movement sleep
(REM) and non-REM with its different stages (NREM1, NREM2, NREM3)
based on 30-second scoring epochsl.

Under physiological conditions, sleep macrostructure presents an
operational framework based on the following principles and rules:

1.  falling asleep always occurs in non-REM sleep,

2.  the brain takes about 25 minutes to reach deep sleep,

3. the first REM sleep episode appears approximately 10 minutes
after the end of deep sleep,
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4. NREMS3 prevails in the first part of the night, while REM sleep
dominates in the second half.

This asymmetry reflects the gradual attenuation of the intensity of slow
wave sleep during the night, like a spring loaded during the waking hours and
progressively discharged across the night. Because it increases after sleep
deprivation and drops when the waking period is short, deep sleep is
considered an important marker of sleep homeostasis.

The alternation of NREM and REM sleep constitutes the sleep cycle.
Each sleep cycle has a duration of approximately 90 minutes. Sleep
macrostructure resembles a 5-wagon train, each coach lasting about an hour
and a half. The first three wagons, which constitute the core sleep, are
controlled predominantly by the acid gamma-aminobutyric acid (GABA), a
sedative neurotransmitter. The last two couches compose the so-called
optional sleep and are modulated by an activating neurotransmitter,
acetylcholine, which prepares the brain to the morning awakening. The
turning point between the two types of sleep, in particular between the third
and the fourth wagon, coincides with a delicate phase of sleep continuity and
Is often the time of awakening for many insomniacs.

However, the quality of sleep is not only based on its duration, depth
and continuity as arousals are also involved in the restorative properties of
sleep. Although scored as single features, arosuals rarely appear in isolation,
while they are mostly organized in sequences like a swarm of flying birds. The
regular organization of arousals, known as CAP (cyclic alternating pattern),
defines the microstructure of sleep and measures the amount of unstable sleep.

Accordingly, the quality of sleep is based on 4 pillars:

. Duration (total sleep time)

. Intensity (amount of deep sleep)

. Continuity (nocturnal awakenings)

. Stability (CAP parameters).
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Tecroctepon (T) u koptuzon (K) — ocHOBHbIE KOHEUHBIE TPOIYKTHI,
COOTBETCTBEHHO, THUIOTAIIAMO-TUNO(PHU3APHO-TOHAHON ©  THUIOTajIamo-
runoduzapHo-aapeHanioBoi cucreMm. CootHoreHnue konnentparuidi T u K
NpUMEHsIeTCd Kak IoKa3aTelb NpeobsafjaHus aHAOOJIMYECKUX OO0
Katabonuueckux npoueccoB B opranusme. Cekpenus u T, u K noguunsercs
HupKaguaHHoMy putMmy. Haubonee BbicOKME HMX  KOHIEHTpAlUU
Ha0II0AAI0TCA YyTPOM: cpa3y mocie npoOyxaenus st T u gepe3 45 MUHYT
nociie npoOyxnenuss s K. PaccrpoiicTBa cHa MOryT HpUBOAMTH K
CHIKEHMIO YpoBHs T 1 BiusATh Ha cekpenuto K. OgHako sKkcnepuMeHTaIbHbIE
JAHHBIE O CBA3U CEKPELUU ITUX TOPMOHOB C JJIUTEIBHOCTHIO U apXUTEKTYPOU
CHa BECbMa IPOTUBOPEYMBBI, TaK KaK MOJYYEHbl B DKCHEPUMEHTAX C
YAaCTUYHOM WJIM NOJIHOW JIETIPUBALMENd CHA, YTO CONPSIKEHO C BIUSHHUEM Ha
pe3ynbTaThl JOMOJHUTENbHBIX (PAKTOPOB: BO-TIEPBBIX, MOBBIIIEHHOTO YPOBHS
aKTUBAallMU, COMPOBOXKAAIOIIET0 OOJAPCTBOBAaHUE, U BO-BTOPHIX, HAPYLICHUS
LUPKAJUAHHOTO PUTMA, BBI3BAHHOT'O JIETIPUBALIACH.

N3BecTHO, 4TO TpeThs, caMas IIyOoKas CTajausi CHa OCOOEHHO Ba)KHA
U1 ToJiep KaHust TomeocTasa. [IoaToMy 1enbio Hallero UCClIeJOBaHUsI ObLIO
OIICHUTHh (PYHKITMOHAIbHYIO PoJib B perynsanuu cekpeunu T u K 3-it crangun
HOYHOI'O CHA, HCIOIb3Yysd METOIMKY CEJIEKTHMBHOM CYNPECCUHU, KOTOpas
HauOosiee ajeKBaTHA MJii M3Yy4YEHUS CHA, IIOCKOJIbKY HE CTpPECCUpYeT
HCTIBITYEMOI'O M HE HAPYIIAET LIUPKAJAUAaHHBIA PUTM U apXUTEKTYPY HOYHOTO
CHa.

B skcriepuMeHTax NMpUHSUIA y4acTue § My>KUHMH, CPEIHUNA BO3pacT 22
roga. Kaxaopll HCOBITYEMBIM Y4YacTBOBaJ B JIBYX OKCIIEpUMEHTaxX: B
OCHOBHOM, C CEJIEKTUBHOW CynpecCcuel 3-1 CTaauu CHAa, U B KOHTPOJIBHOM, B
KOTOpPOM COH He Hapywainca. [lo mnommcomHOrpamMMme HOYHOTO CHa
OTCIICKUBANUCh (Pa3pl M CTaJAMHM, B IKCIEPUMEHTaX C CyNpeccue mnpu
HAaCTyIUIEHMH 3-i  cTaguu MOJaBajcsi 3BYK, TPOMKOCTb KOTOPOTO
yBEJIMUMBAJIACH JI0 TEX MOp, MOKa 3Ta CTaJuid CHAa HE CMEHsUIach OoJee
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MOBEPXHOCTHOM 2-i1 cTaguel. YTpoM coOupanach CIIOHA: cpasy Moclie
npoOyxzaeHuss u dyepe3 45 wMuHyT mocie npoOyxaeHus. IIpoObr
aHAIM3UPOBAIMCH METOJIOM TaHJIEMHOMN XpomaTo-Macc-criekrpomerpun (LC-
MS/MS).

Cympeccust 3-ii cTaguM CHa MpUBEJIa K CHIDKCHHIO €€ o0Iiei
muTenbHocTd  Ha  45%. JluHammka yTpeHHeW cekpenuu T mocie
HOPMAJIbHOTO CHA M T1IOCJ€ HApPYIIEHHOrO0 CHAa OKa3ajach pa3Iu4yHOU
(p=0,014). Ilocne HOUHOTO CHa C cymnpeccueil 3-i cTaguu ypoBeHb T ObLI
HIDKE U OCTaBaJICA Ha TOM K€ YPOBHE uepe3 45 MUHYT MOcie MPOoOYKICHMUS;
MOCJI€ HEHAPYIIEHHOTO CHA B KOHTPOJIBHBIX IKCIIEPUMEHTAX ypOoBeHb T ObLI
BblllE U cHWXkaincsa yepe3 45 munyr. Ha xonuentrpaumio K cenextuBHas

cynpeccus 3-il CTaJluu CHA HE OKa3aJjia 3HAUMMOTO BIIASIHUSI.
Pa6ora BbinosiHeHa npu noajaep:xkke PI'TH®, npoext Ne 17-36-01138a2

SELECTIVE SLOW-WAVE SLEEP SUPPRESSION AFFECTS THE
TESTOSTERONE BUT NOT CORTISOL LEVELS IN THE

MORNING

Polishchuk A.4.22, Ukraintseva Yu.V.2, Meira e Cruz M.3, Nizhnik A.N.%,

Martynova O.V.?
1 — Lomonosov Moscow State University, Moscow, Russia
2 — Institute of Higher Nervous Activity and Neurophysiology, Russian Academy
of Sciences, Moscow, Russia

3 — Autonomic Function Lab. Cardiovascular Center of Lisbon University,
Lisbon, Portugal

4 — FGBI «Endocrinology Research Center» Russian Ministry of Health,
Moscow, Russia

aleksa.95@mail.ru

Testosterone (T) and cortisol (C) are major final products of the
hypothalamic-pituitary-gonadal system and the hypothalamic-pituitary-
adrenal system, respectively. The levels of these hormones display circadian
variation: the highest T and C concentrations occur at the beginning of the
day, while the lowest levels occur in the evening. Sleep disorders may lead to
T level decrease and affect the C secretion. However, experimental data about
the link between these hormones and sleep length and architecture are
contradictory, because they were collected in experiments with partial or total
sleep deprivation. Thus, supplementary factors affect the results of these
experiments: the highly aroused state accompanying wakefulness and
disturbance of circadian rhythm because of deprivation of sleep.

The 3rd stage of sleep or slow-wave sleep (SWS) is particularly
important for homeostasis control. Therefore, the purpose of this study was to
determine the functional significance of SWS for T and C secretion regulation.
We used the method of selective SWS suppression, because it is not stressful
and doesn’t disturb circadian rhythms and sleep architecture.
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8 young men (average 22 years old) participate in our research. Each
volunteer participated in two experiments: the experiment with selective SWS
suppression and the control one without sleep disturbance. By using
polysomnogram during night we monitored phases and stages of sleep. In
experiments with SWS suppression upon the occurrence of the 3rd stage of
sleep sound was powered on and volume increased up until the 2nd stage of
sleep occurred. Salivary samples were collected upon awakening and in 45
min after awakening. The samples were analyzed by liquid cromatography-
tandem mass spectrometry (LC-MS/MS).

The SWS suppression resulted in reduction of its overall length by 45%.
In the morning after normal sleep and in the morning after sleep with SWS
suppression dynamics of T secretion was different (p = 0.014). The level of T
was lower and remained at the same level 45 min after waking up from night's
sleep with SWS suppression. The level of T was higher and then significantly
decreased in 45 minutes in the control experiments. The selective SWS

suppression did not have any significant effects on the K concentration.

The work was supported by the Russian Foundation for Humanities, the
project No. 17-36-01138a2

CLOSED-LOOP TARGETED MEMORY REACTIVATION IN A

SLOW WAVE UP-STATE ENHANCES VOCABULARY MEMORY
van Poppel E.A.M.1, Goldi M.%, Rasch B.%, Schreiner T.?
1 — Department of Biopsychology and Methods, University of Fribourg,
Switzerland
2 — Donders Institute for Brain, Cognition and Behaviour, Radboud University,
the Netherlands
E-mail: eva.vanpoppel@unifr.ch

Introduction: it is assumed that role of sleep in memory functioning
relies on the spontaneous reactivation of newly acquired memories. Those
spontaneous reactivation processes are driven by the cortical slow oscillations,
while inducing memory reactivations by re-exposure to learning-associated
memory cues (targeted memory reactivation) results in enhanced memory
performance. Slow oscillations consist of alternating phases: periods of
increased neural firing (up-states) and widespread neural silence (down-
states), which roughly corresponds to the positive half wave (up-state) and
negative half wave (down-state) of the surface slow wave (SW). As the
benefits of cued reactivation during sleep might depend on periods of
increased neural firing, we hypothesized that cueing foreign vocabularies
during SW up-states would lead to enhanced recall performance compared to
words presented during down-states or uncued words, speaking for the crucial
role of SW up-states in the reactivation of memories.

Methods: native German speakers learned 120 Dutch-German word
pairs in the evening. During subsequent NonREM sleep, SW’s were detected
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online. 1/3 of the prior learned Dutch words were repeatedly presented during
SW up-states, 1/3 during down-states and 1/3 not at all. Average word length
was 500 ms, to fit in either up or down SW state. After three hours of night-
time sleep, the word rememberance was tested using a cued recall procedure.

Results: words replayed during SW up-states benefited the most as
compared to uncued. Still, down-state replayed words benefited as well but to
a lesser degree than the up-state replayed words. On average, words replayed
in an SW up-state were played at 345° of the slow wave, whereas down-state
words were replayed at 130°.

Conclusion: replaying words during the SW up-state phase is related
with the strongest memory enhancing effects, suggesting that TMR is more
likely to be processed and enhance memory when the stimuli are played during
a SW up-state. These findings show that memory enhancement by reactivation
during an SW up-state is more stable, but is more variable when the
reactivation occurs outside of the up-state. Future analyses will aim to find out
what helps cueing most efficiently.

SLEEP, SLEEPINESS, AND THE MODELS
Putilov A.A.
Research Institute for Molecular Biology and Biophysics, Novosibirsk, Russia
E-mail: putilov@ngs.ru

The segregation of chronobiology into one of separate biological
sciences has been recognized more than a half of century ago after publication
of the proceedings of the Cold Spring Harbor conference in the book entitled
“Biological clocks” (1960). Some of the included contributions can serve as
an illustration of the fact that the mathematical modeling has been always
worked together with the experimental approaches to study various rhythmic
phenomena in the living nature for their better understanding and predicting
findings of future experimental research.

It seems that the basic properties of biological time-measuring systems
have easily lent themselves to mathematical modeling. Importantly, such
modeling is often applied as a tool for development of a deductive
chronobiological theory (deductive, or “top-down”, approach to research
methodology begins with a hypothesis based on existing knowledge about
most general properties of a system under investigation and then seeks to test
an established theory experimentally).

Therefore, the mathematical modeling and model-based simulations of
the rhythmic biological phenomena are not just solving differential equations
and adapting them for fitting the collected empirical data. They 1) force a
critical analysis of existing empirical datasets, 2) enable extraction of
additional information from current datasets beyond what can be reported
from common statistical analysis, 3) allow a more effective using of research
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resources, 4) help in designing experimental protocols, 5) provide a possibility
to accurately predict the results in as-yet-untested conditions, 6) point at the
hypothetical structures and processes that can be discovered in later studies,
7) uncover the underlying mechanisms and their basic components, 8) give a
common language to researchers studying different rhythmic phenomena in
various species, organs, systems, and processes, etc.

In this talk, I will share with the audience my experience in implication
of the modeling and simulating approaches into several our experimental and
questionnaire studies of the sleep-wake cycle and fluctuations of alertness-
sleepiness level in the condition of sleep deprivation.

The results of these studies seem to support the general conclusion that
the mathematical models and model-based simulations in the field of sleep
and biological rhythm research can serve as powerful tools for understanding
the mechanisms underlying our everyday transitions between sleep-wake
states and sub-states and for predicting findings of future experimental
research in this field.

XAPAKTEPUCTHUKHU XPOHOTHUITIA ACCOINMUPOBAHBI C
HOJIMMOPOU3ZMAMU I'EHOB BUOJOI'MYECKUX YACOB "
JTO®AMUHEPTMYECKON CUCTEMBI

Iyukosa A.H.' 2, Tapanos A.0.', Cnomunckuit I1.A.%, Jlemenmuenxo B.B.*,
Jopoxoe B.B.!
1 — @I'BYH «Hncmumym svicuiell HepeHOUL 0esimelbHOCMU U Hetpopu3uoIocuu
PAH», Mockea, Poccus
2 — @I'BOY BO «l ocyoapcmeennviii uncmumym pyccko2o a3vika um. A.C.
Ilywxunay, Mockea, Poccus
3 — @I'FVH «Hnucmumym monexynsipuou eenemuxuy PAH, Mockea, Poccus
4 — OI'FVH «HUncmumym paduomexsuxku u 31eKmpoHuKu um. B.A.
Komenvnuxoea» PAH, Mockea, Poccus

E-mail: puchkovaan@gmail.com

VYrpaBnenue OOIIECTBEHHBIM TPAHCIOPTOM —  JACSTENbHOCTb,
TpeOyrolias BBICOKMX HAaBBIKOB M OTBETCTBEHHOCTH. Pabora mo cmeHawm,
MpoOJIEMBI C PETYJISIPHBIM CHOM HETaTUBHO CKa3bIBAIOTCS Ha BO3MOXHOCTH
aJICKBATHO pearupoBaTb Ha W3MEHAOIIUECA YyCiaoBHUA. Jlnsg rpynisl
MpOQECCUOHANILHBIX BOJAMTENECH BCe ATH (HaKTOPhI MOTYT TPUBECTH K
CO37IaHUIO aBapHitHOM 00cTaHOBKU. Kpome TOro, akTUBHOCTh U (PU3HOJIOTHS
YeJI0BeKa HAXOASATCA MOJA KOHTPOJEM IUPKAAHOTO PUTMA. ITOT PUTM U
CBSI3aHHBIM C HUM TPEIMOYTUTEILHBIN PACTIOPSIOK CHA W OOJIPCTBOBAHUS
MMEET WHJUBUAYyaJIbHBIE OCOOCHHOCTH, KOTOPBIC OIMCHIBAIOT B paMKax
xpoHoTuna. [l mnapaMeTpoB XpOHOTHINA, pPEXKUMMAa M KadyecTBa CHa,
CITOCOOHOCTH K KOTHUTHUBHOMY M SMOIIMOHATILHOMY KOHTPOJIIO YK€ MOKa3aHO
BJIMSIHUE T€HETUYECKUX (PaKTOPOB.
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Jlannast paboTa HampaBlieHa HCCIIEAOBaHUE MMApaMETPOB XPOHOTHUNA Y
paboTaronyx mo CKojib3sAueMy rpaduky BoAUTeNEH aBTOOYCOB U Ha MOUCK
accolualMii  MeXJy OSTHUMU [apaMeTpaMu U OJHOHYKJICOTHUIHBIMHU
noymmMopduzmamu (OHIT) reroB RORA (rs1159814), CLOCK (rs12649507),
PER3 (rs2640909), NPSR1 (rs324981), NPAS2 (rs4851377), DRD3 (rs6280),
SLC6A3 (rs6347), DBH (rs1611125.

UccnenoBanace BbiOOpka w3 303 Boaurtene MOAMOCKOBHBIX
MEXIYTrOpoAHbIX aBTO0YcoB. OHU paboTanu Mo CKOJb3sIIeMy Ipaduky B 6
cmed 1o &-10 yacos B Hegemo. Cmensl HaunHamuck ¢ 3:30, 6:30, 9:30, 12:30,
15:30, 17:30, npuyeM CMEHBI Y OJHOTO BOJUTENS MOTJIM HM3MEHSATHCS B
TedeHue Henmenu. J[ns mccnemyemMoil rpymnmbl ObLT MPOBEJEH aHAINU3 CBS3H
pesynbraroB reHotunupoBanus 1o OHII, MioHXeHCKOro OmnpocHUKa
XPOHOTHUIIA, COKPALIEHHOT'O OMPOCHHUKA JJI1 CAMOOUEHKH WHJIUBUIYAIbHBIX
ocoOeHHocTe mukia con-6oapcrtroBanue (SWPAQ, [lytuinos A.A. 2014).

B BBeIOOpKE mpeobiiaman CMENIaHHBIM XPOHOTHII, CKJIOHHBINA IMO3IHO
JOKUTBCS W CIOCOOHBIM paHO BCTaBaTh, BO3MOXHO, B pPE3yJbTaTe
npodeccruoHanbHOro 0TOO0pa. BB SIPKO BRIPAYKEH CABUT MEXY PEKUMAMU
cHa B OyJIHME U BBIXOJIHBIC JHU (COLMAIBHBIN JeCUHXPOHO03). OTHOBPEMEHHO
CpeAHsis IJIMTEIbHOCTh CHA U BPEMS CEpEIMHBI HOYHOTO CHA ObLIN OJIU3KHU K
obwenonynsaunoHHbIM. J[i11 OHII rena u PER3 oOHapysxeHbl acconuanuu ¢
napamerpamu yrpeHHen aktuBHocTd. OHII rena CLOCK cBsizaH co caBurom
pexuma, muHopHsle aienu OHIT renoB NPSR1 u SLC6A3 — c OGonee
MO3/IHUM XPOHOTUIIOM TI0 BPEMEHHU CepeluHbl CcHA. Bo3MOXHO, 3TH
noJIMMOPGU3MBL  SIBIISIFOTCS ~ OJHUMH W3  TEHETHYECKHX  (PaKTOpOB,
bopMUPYIONTUX UHIUBUIYATbHBIM XPOHOTHII.
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CHRONOTYPE PARAMETERS ARE ASSOCIATED WITH
POLYMORPHISMS IN GENES OF BIOLOGICAL CLOCK AND

DOPAMINERGIC SYSTEM
Puchkova A.N.- 2, Taranov A.O.%, Slominsky P.A.3, Dementiyenko V.V.4,
Dorokhov V.B.!
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Russia
2 — Pushkin State Russian Language Institute, Moscow, Russia
3 — Institute of Molecular Genetics of RAS, Moscow, Russia

4 — Kotel'nikov institute of radio engineering and electronics of RAS, Moscow,
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E-mail: puchkovaan@gmail.com

Public transport driving is a highly demanding activity requiring high
skills and responsibility. Shift work, problems with regular sleep schedule
negatively impact psychomotor reactions, cognitive functions and ability to
react appropriately to the changing environment. For professional drivers all
these factors may lead to the increased risk of a road accident. Moreover,
human physiology and activity are under the control of circadian rhythm. This
rhythm and preferred sleep-wakefulness schedule have individual variability
and comprise a person’s chronotype. Genetic factors have already
demonstrated influence on chronotype parameters, sleep schedule and quality,
cognitive and emotional control.

Our study aimed to investigate the possible associations between sleep
and chronotype parameters and single nucleotide polymorphisms (SNPs) in a
number of genes: RORA (rs1159814), CLOCK (rs12649507), PERS3
(rs2640909), NPSR1 (rs324981), NPAS2 (rs4851377), DRD3 (rs6280),
SLC6AS3 (rs6347), DBH (rs1611125). These genes belong to dopaminergic
system, biological clock or have demonstrated an association with sleep
parameters.

We have studied 303 professional bus drivers working on rolling shifts
in the Moscow region who had a recorded history of road accidents. They
started their 8-10 hour shifts on 3:30, 6:30, 9:30, 12:30, 15:30, 17:30, time of
a shift could change through the week. The studied group was genotyped on
selected SNPs and has filled out two chronotype questionnaires: MCTQ and
shortened SWPAQ (Putilov A.A, 2014).

A mixed chronotype with high levels of morning and evening alertness
prevailed in the group, possibly due to professional selection. Average sleep
length and midsleep time were close to normal, but a prominent social jetlag
caused by shift work was found. For SNP in PER3 gene there was an
association with morning activation. SNP in CLOCK gene was associated
with social jetlag. Minor alleles of SNPs in NPSR1and SLC6A3 correlated
with later chronotype. We suppose that these polymorphisms may be amongst
the genetic factors connecting chronotype and road accident risk.
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DISTURBED SLEEP AND METABOLISM
Puchkova A.N.
Institute of Higher Nervous Activity and Neurophysiology RAS, Moscow, Russia
E-mail: puchkovaan@gmail.com

Modern lifestyle has given a rise to a number of alarming trends: ever-
decreasing sleep duration, growing percentage of people suffering from
obesity, cardiovascular and metabolic disorders. Clinical and basic research
has demonstrated the existence of a very tight interaction between sleep,
glucose homeostasis and appetite control. During sleep, body energy
expenditure drops by 15-35%, with the lowest drop during SWS. Plasma
glucose level as well as lipid metabolism are under circadian regulation. There
Is also autonomic regulation of hepatic glucose output and, most likely, of
muscle glucose uptake. Sleep disturbances disrupt normal regulatory
mechanisms and can initiate a disadaptive vicious cycle. People with
chronically poor or mistimed sleep comprise a risk group for type 2 diabetes
mellitus (T2DM), obesity and cardiovascular morbidity.

Energy balance of a human body, its catabolic and anabolic functions
are under the control of a number of hormones, including leptin, adiponectin
and ghrelin. Any form of sleep restriction increases ghrelin/leptin ratio,
reduces insulin signaling and sensitivity. Orexinergic cells integrate sleep and
feeding behavior and promote the increase in appetite for sweet and fatty food
in case of sleep deprivation or circadian disruption. Endocannabinoid system
may also be involved in this effect.

Short or mistimed sleep is associated with decreased glycemic control,
insulin resistance and can shift the metabolic profile towards T2DM-like.
There is also two-way interaction between restricted sleep and the risk of
obesity, especially in children. The mechanisms involved sympathetic
activation, increased cortisol level, oxidative stress, activation of
inflammatory pathways and changes in leptin/ghrelin/adiponectin balance.

Obstructive sleep apnea (OSA) is a “universal” health risk factor, as it
demonstrates comorbidity with obesity, diabetes mellitus, polycystic-ovary
syndrome and a number of other endocrine disorders. In case of OSA
intermittent hypoxia is an important pathogenic factor.

Tight interaction between disturbed sleep and metabolic disorders
should be brought to attention of general public as well as doctors, and
discovered mechanisms could provide metabolic benefit in patients with
inappropriate sleep.
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CBS3b CHA U ITIPEJICTABJIEHUM O CHEY POJIUTEJIEN C
CYBBEKTUBHBIM CHOM UX AETEU: PE3YJIBTATBI
IMNJIOTAKHOI'O PETPOCIIEKTUBHOI'O UCCUIIEJOBAHUA

Pacckazoea E.H.}, 3aeanko H.M.?
1 — ¢axynemem ncuxonocuu MI'Y um. M.B. Jlomonocosa, Mockea, Poccus
2 — OMPBI] um. A.U. Bypnazana ®MbBA, Mocksa, Poccus

E-mail: ilrus@mail.ru

[IIupoxkas pacnpoCTpaHEHHOCTh HApYIIEHUH CHA B JIETCKOM BO3pacTe,
UX CBSA3b C IMYHOCTHBIMU OCOOCHHOCTSAMHU U TOBEACHUEM POJIUTENICH, a TAKIKE
JICTKOCTH Tiepexojia B XxpoHuueckyio hopmy (Byars et al., 2012, Owens et al.,
2000) mo3BOJIAIOT MpeIoaraTh, 4YTo YA3BUMOCTh K HAPYIICHUSIM CHa MOYKET
(dbopMHpoOBaTLCS B JETCTBE, OMOCPEACTBYACH pEryisiueil cHa pedeHKa ero
pomutensamu. CoriacHo TOAXoAy Tmcuxojoruu TenecHoctu (Pacckasosa,
TxocroB, 2013), mcuxosiornueckas peryJisiius CHa B JIETCKOM BO3pacTe
paszzesieHa MeXay peOEHKOM M pOAUTEIEM, WHTEPHUOPHU3UPYSICH MO Mepe
B3pocieHus. MOXHO TmpejamnojaraTb, YTO CBS3b TPEBOTH, JEMPECCUU H
TUC(YHKIIMOHATBLHBIX MPEICTABICHUH O CHE C CyOBEKTUBHBIM Kau€CTBOM CHA
3aBUCHUT OT KaQUe€CTBA CHA U MPEACTABICHUN O CHE POJUTEIICH.

Ilens uccnenoBanusi — BBISBICHUE CBS3U CHA U AUCHYHKIIMOHATBHBIX
MIPE/ICTABJIICHUM O CHE y POIUTENEH C 0OCOOCHHOCTSIMU CHA JICTEH.

[Ipouenypa u meronpl. 30 crtymeHtoB 19-21 ner m ux poaurenu
3aMOJHSIN  WHACKC TSOKECTH WHCOMHHHM, INKaTy JAC(YHKITMOHAIBHBIX
yoexnenuii o cae (Morin, 1993), a cTy1eHThl — TaK¥Ke TOCIUTAIBHYIO [IIKATY
TpeBoru u aenpeccuu (Zigmond, Snaith, 1983).

Pesynpratel. [lo pesynpTaTam aHanmm3a Mojepaiu, Oojee HHU3KOe
CYOBEKTUBHOE KAaueCTBO CHAa y CTYACHTOB CBSI3aHO C BBICOKUM YPOBHEM
tpeBoru (B = 0,52, p<0,01) 1 HAa ypOBHE TEHACHIIMN — C XYM Ka4eCTBOM
cHa ux poauteneii (f = 0,31, p<0,07). b dext Moaepaiu 10CTUraeT ypoBHS
tenaenmu (f = 0,28, p<0,09): napymenus cHa Ha oHe TpeBoru Haubosee
BBIPXKEHBI Y T€X CTYJCHTOB, POJUTENN KOTOPBIX TAKKE OTMEYAIOT Yy ceOs
HapyiieHus cHa. CTyJIEHTHI CIISIT XYK€ Mpu 0ojiee BBICOKOM YPOBHE CBOMX
nucyHKIMOHANBHBIX YoexaeHuit o cue (f = 0,62, p<0,01) u MeHee BEICOKOM
— POAMTENIbCKUX AUCHYHKIMOHAIBHBIX yOexaenuir (f = -0,34, p<0,05).
Dddext moaepanuu Ha ypoBHe TeHAcHITNH (B = -0,29, p<0,08) 3akmouaercs
B TOM, YTO AMC()YHKIHMOHAIbHBIE YOEXKIECHUS O CHE CTYIEHTOB HauOoiee
TECHO CBSA3aHBI C UX HAPYIIEHUSIMU CHA B ClIydae, €Clii y POAUTENEH TaKux
yOexKAeHUN HE ObLIO.

OOcyxaeHue pe3yabTaToB M BbIBOABL. lloilydeHHBIE pPE3yJIbTAThI
MO3BOJIAIOT TPEABAPUTENBHO TpEAnojaratb, 4YTO HApyIIEHUS CHa Yy
poauTenell MOTYT «TPaHCIUPOBATHCS» B HAPYIICHHUS CHA JEeTed MpU HUX
BBICOKOM  YPOBHE TpPEBOXXHOCTU. JMCPYHKIMOHAIbHBIE YOEKIEHUS
poauTenel, Mo Bce BUAMMOCTU, UTPAIOT MEHEE BaXHYIO poJib. HampoTus,
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BO3MOXXHO, YTO HApYIIEHUS CHA COMpPSDKEHbl MMEHHO C COOCTBEHHBIMHU
AUCPYHKIIMOHATBHBIMU YOKICHUSIMH, COPMUPOBAHHBIMH HE B JIETCTBE,
TOTJ]a KaK BbIyUY€HHBIE, YCBOCHHBIE Y POJIUTENEH YOS KIEHUSI HE CKa3bIBAIOTCS

Ha CyObEKTUBHOM KaueCTBE CHa.
Pabora BbinosiHeHa npu noaaep:kke Poccniickoro ¢ponga ¢pynraMeHTaJabHbIX
ucciaenoBanmii, mpoexkt Ne 17-06-00363

RELATIONSHIP BETWEEN SLEEP AND BELIEFS ABOUT SLEEP
IN PARENTS AND SUBJECTIVE SLEEP OF THEIR CHILDREN:

RESULTS OF PRIMARY RETROSPECTIVE STUDY
Rasskazova E.l., Zavalko 1.M.?
1 — faculty of psychology, Lomonosov Moscow State University, Moscow, Russia
2 — Burnasyan Federal Medical Biophysical Center, Moscow, Russia

E-mail: ilrus@mail.ru

The prevalence of sleep disorders in childhood, its relationship with
personal characteristics and parents’ behavior, as well as easy transition to
chronic forms (Byars et al., 2012, Owens et al., 2000) allow to suggest that
vulnerability to sleep disturbances may be formed in childhood, being
moderated by the regulation of their sleep by parents. According to the
psychological body function regulation model (Rasskazova, Tkhostov 2013),
psychological regulation of sleep in childhood is divided between child and
his or her parent, interiorizing as they grow older.

The aim of our study was to reveal the relationship between
dysfunctional beliefs about sleep and sleep in the parents and children,

Methods: 30 students of 19-21 years old and their parents filled
Insomnia Severity Index, the Dysfunctional Beliefs About Sleep Scale
(Morin, 1993). Students also filled Hospital Anxiety and Depression Scale
(Zigmond, Snaith, 1983).

Results: according to the moderation analysis, lower subjective sleep
quality in students is associated with higher levels of anxiety (p = .52, p <.01)
and marginally associated with the worse quality of sleep of their parents ( =
31, p <.07). Moderation effect is marginally significant (f = .28, p < .09):
sleep disorders related to anxiety are most pronounced in those students whose
parents also have sleep problems. Students sleep worse when they have higher
levels of dysfunctional beliefs about sleep (B =.62, p <.01) and if their parents
have lower levels of dysfunctional beliefs (f = -.34, p < .05). Moreover, there
is a marginal moderating effect (B = -.29, p < .08): dysfunctional beliefs about
sleep in students are most correlated with their sleep disturbances if the parents
did not have such beliefs.

Discussion and conclusions: the results allow us to assume that sleep
problems of parents can “broadcast” in the sleep disorders in more anxious
children or in life situations provoking anxiety. Parental dysfunctional beliefs
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are likely to play less important role in the process. On the contrary, it is
possible that sleep disorders in people are associated with their own
dysfunctional beliefs, not formed in childhood, while beliefs learned from
their parents do not affect their subjective quality of sleep.

Research was supported by the Russian Foundation for Basic Research,
project No. 17-06-00363

«BIORECORDER»: CUCTEMA 3AIINCHU BUOJIOTHYECKUX
CUT'HAJIOB JIA CTYAEHUYECKOI'O JIJABOPATOPHOI'O

ITPAKTUKYMA 110 ®U3NOJIOT'NU

Ceewnuxos /I.C.Y, Himaiinos /1.10. %, Tpowenxo A.I'3, /lopoxoe B.B.*

1 — Kadgheopa nopmanwvroii gpusuonoeuu meouyurckoeo uncmumyma PY/[H,

Mockea, Poccus
2 — Kagheopa buogpuzuxu gpaxyremema gpynoamenmanvHot meouyurnvl MI'Y um.
M.B. Jlomonocosa, Mockea, Poccus

3 — Uncmumym svicuieli HepsHoll desimenbHocmu u Hetipoguzuonoeuu PAH,

Mockea, Poccus
E-mail: dmsveshnikov@gmail.com

B cooTBeTCTBMM ¢ MUPOBBIMU TEHICHLMSIMU, BBICHIEE MEIULIUHCKOE
oOpa3zoBanue B Poccum cTano TyMaHM3WpPOBaHHBIM, I[O3TOMY BOIIPOC O
MOJTHOIIEHHO!N 3aMEHE OTBITOB HA KHUBOTHBIX (DYHKIIMOHAILHBIMU MPoOaMu
Ha ueJoBeKe TpeOyeT pelleHus B CpPOYHOM mopsake. Bmecte c Tewm,
ocHamieHue kKadeap CHerUaTu3upPOBAHHBIMA MEIUIIMHCKAMU TMPpUOOpaMu
KpaiilHe  3aTpaTHO M  NOo3ToMy  HeomnpasaaHHo.  CylecTByromue
YHUBEpCaIbHbIe JabopaTopHbie KOMIUIEKCHI, Hampumep, oT ADInstruments
(NZ), Takxe HeJeIIeBbI, a TIIABHOE — MAJIOMOOMITBLHEI.

PemenneM 3Toro Bonpoca MOXeT ObITh UCIIOJIb30BAHUE MUHUATIOPHBIX
OecpoBOAHBIX OMOYCHIIUTENEH, OJAHUM U3 KOTOPBIX SABISIETCS YCHIIMTEIb
KOHCTpyKIuM wuHxkeHepa A.l. TpoleHko, CO31aHHBIA COBMECTHO C
naboparopueld HelpoOuosioruu cHa U 00JpcTBOBaHUST MHCTUTYTA BBHICIIEH
HEPBHOU AesTenbHOCTU U Helipodusuonorun PAH, ycnenno npuMeHseMblii
B MCCJIEIOBAHUAX HA YEJIOBEKE U KUBOTHBIX. T€XHUYECKHUE XapaAKTEPUCTUKU
sToro  Ouwoycunurtens (www.biorecorder.com) JalOT  BO3MOXXHOCTH
MOAKIIOYEHUS! K HEMY CEHCOPOB Ui  PErUCTpaldd  Pa3IudHbIX
(bu3HONOrMUecKux MoKa3areseil, 4To B coueTaHuH ¢ oTeuecTBeHHbIM 110
“Powergraph” mnms Windows (www.powergraph.ru) mo3poimio Ha 0a3e
Kadgeapbl HOpMaTbHON (U3HOJOTUM MeIUIMHCKOTO uHcTuTyTa PYJIH
co3fgaTh  MPOrpaMMHO-JIa0opaTopHbli  KomIuiekc — «buoPeructparop»
(BioRecorder). DToT KOMIUIEKC MO3BOJIIET PETUCTPUPOBATH OCHOBHBIE
(¢u3nonornyeckue mnapameTpbl U crnocoOeH 3amMeHuTh Ooznee 80% pador
(pU3HOJTOTMYECKOro  MpakTHKyma. Jlius HarsAHOCTH  MpenojaBaHUs
MpolLeypa U3MEPEHHs (PU3NOIOTMUYECKUX MTOKA3ATENEH B PEXKUME PEaTbHOTO
BPEMEHH BBIBOJIUTCS Ha OOJIBIION MPOESKITMOHHBIHN SKpaH, 3aTeM (haiii ObICTPO
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aHanusupyercss ¢ nomombio BcTpoeHHoro [IO, d4ro 3aBepiuaercs
pacneyaTkoil KpUBBIX ISl KKIOTO CTyAeHTa. Mcnosib3yemble NaT4yukd U
ycunuTenb ¢ bluetooth-nepenaTunkoM MUHHUATIOPHBI, OHU KPETIATCS HA Tele
U OJICKIE HCHBITYEMOTO 3aCTeKKaMH, HE CTECHSsSI NBIOKeHHM. Pabouwmii
paguyc neucTBus paguocurHana (mo kommbioTepa ¢ USB-npuemHukom)
cocraBisieT 8-10M, 4YTO COOTBETCTBYET pa3Mepy CpEeaHEW ayauTOpPHH.
Hcnonb3oBaHrue KOMIUIEKCA MOXET OBITh PEKOMEHJOBAHO HE TOJBKO HE
TOJIBKO JUIsl 1a0OpaTOPHBIX 3aHSATUM, HO W JIJIi HAy4YHOW NESTEIbHOCTH B
Pa3IMYHBIX OTPACISAX MEIUIIMHCKON HAYKH.

BIORECORDER: A SYSTEM OF BIOLOGICAL SIGNAL

RECORDING FOR PRACTICAL STUDIES OF PHYSIOLOGY
Sveshnikov D.S.%, Izmailov D.Y .2, Troshchenko A.G.3, Dorokhov V.B.3
1 — Department of Normal Physiology, Medical Institute of RUDN University,
Moscow, Russia

2 — Department of Biophysics, Faculty of Fundamental Medicine, Lomonosov
Moscow State University, Moscow, Russia

3 — Institute of Higher Nervous Activity and Neurophysiology of RAS, Moscow,

Russia

E-mail: dmsveshnikov@gmail.com

In accordance with global trends, higher medical education in Russia
has become humanized, so animal experiments during studies need to be
replaced with functional tests on humans urgently. However, purchasing of
specialized medical equipment for teaching physiology is extremely
expensive and therefore not commercially justified. Some existing universal
laboratory complexes, such as ADInstruments (NZ), are expensive too, but
first and foremost less mobile.

This problem could be solved using the miniature wireless
bioamplifiers, for example the ones designed by AG Troshchenko in
cooperation with the Laboratory of Neurobiology of sleep and wakefulness of
the Institute of Higher Nervous Activity and Neurophysiology of the Russian
Academy of Sciences. They already have been used successfully both in
human and animal studies. Technical characteristics of this device
(www.biorecorder.com) allow connecting different sensors to record various
physiological parameters. Its combination with the native Russian software
“Powergraph” for Windows (www.powergraph.ru) paved the way to create
software and laboratory complex called “BioRecorder” in the Department of
Normal Physiology of RUDN University. This complex is able to register
most of the basic physiological parameters that covers more than 80% of all
of student lab studies. For better student comprehension, the teaching
procedure include real-time data acquisition displayed on a large screen; then
file is quickly examined by built-in software, printing resulting curves for each
student. Its sensors and amplifier with Bluetooth transmitter are miniature
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devices mounted on the body and clothes by fasteners and don’t constrain
movements. Working range of USB-dongle receiver covers 8-10m, reaching
everywhere in the learning room. Using of BioRecorder complex can be
recommended not only for student laboratory studies, but also for research
activities in various branches of medical science.

KIMHNUYECKOE 3HAYEHUE KAPJIUOPECIIUPATOPHOI'O
MOHUTOPUPOBAHUSA HEJOHOIIEHHBIX I[ETEFI C
BPOHXOJIEI'OYHOM JIMCIIJIASUEN
Conomaxa A.10.%, llemposa H.A.', Heanoe /.0.%, Ceupsee I0.B.
1— @I'BY « C3DOMUI] um.B.A.Anmazoear, Cankm-Ilemepbype, Poccus
2 — Canxm-Ilemepoypeckuii 20cyoapcmeenHblil NeOUAmpuyeckutl MeOUYUHCKUll

yuugepcumem, Cankm-Ilemep6ype, Poccus
E-mail: anka.solomaha@yandex.ru

Brenenue: Oponxonerounas aucriaszus (BJIJ]) ocraercs naubonee
pPacIpOCTPAHEHHBIM OCJIOKHEHUEM, PAa3BUBAIOMIMMCS Y HEJIOHOIICHHBIX
nereit. KapaunopecnupatopHoe monutopupoBanue (KPM) y Takux nereit —
€AMHCTBEHHAs BO3MOXXHOCTb OOHAPYKUTh HAPYIICHUS JbIXaHUS BO CHE C
1nenpo Oosnee nudpdepeHIUpPOBAHHOTO MOAXO0Aa K Tepalnuu HapylIeHUH
JIBIXaHUS.

[lenp wuccienoBaHMs: ONPEACIUTh KIMHUYECKOe 3HaueHne KPM
HEJIOHOIICHHBIX  jaeTed, crpamaromux BJIJI, Ha 35-43  Hememsax
MMOCTKOHIIENTYaJIbHOTO BO3pACTa.

Marepuainbl 1 METOJIbI: B UCCIEAOBAHNE BKIIOUEHO 29 HEJOHOIICHHBIX
nere, crpagarommx BJIJ[ (nerxkoe Teuenue y 12 nmereil, cpelHETsKENoe
TeyeHue y 10 mereii, Tsokenoe TedeHue y 7 JAeTei), poxaeHHbIXx Ha 23-31
HEJEeNsAX TecTaluu ¢ Maccod Tena npu poxaeHun 540-1680 r. KPM
MIPOBOJIUIIOCH HETIOCPEACTBEHHO TEpeN BBIMMCKOW m3 craruoHapa (35-43
Henens [IKB). [pu pacummdpoBke 3anvceir MOHUTOPUPOBAHUSI IPUMEHSIITUCH
KpUTEepuu AMEpUKaHCKON AKaJeMUU MEIULIMHBI CHA JUIsl JieTell (He3aBUCUMO
oT Bo3pacta) 2012 r. OgHomy peOEeHKY MPOBEICHBI TOBTOPHBIE UCCIICIOBAHUS
JIOMa B CBSI3U CO 3HAUUTEJIBHBIM YHUCJIOM PECIHUPATOPHBIX May3, HaJTUYUEM
O0OCTPYKTUBHBIX AITHO?.

Pe3ynprarel: cpemHss caTypaius KHUCJIOpOJa Yy JETEH C TSKEJIOu
dopmoit BJIJI Obuta 3HauutensHo Hike (92,5 (89-96)%), yem y gereit co
CpeIHEeTsKeNoM u ierkoit popmoit 3aboneBanus (94,3 (91-98,7)% u 97,5 (93-
98,6)% cootBeTcTBeHHO, p=0,02). Takke y 3TOW TpyNHIbl AETel OTMEYEHO
OoJpliee KOJIM4ecTBO Jecarypanuii B yac (48,1 (39,8-133,5)) no cpaBHEeHUIO
¢ apyrumu rpynmnamu (30,5 (1,0-14,9) u 27,6 (12,1-98,0) cooTBETCTBEHHO,
p=0,08). Camblii HU3KUI UHAEKC alTHO3/TUIIOMTHO? 3apErUCTPUPOBAH y JACTei
c aerkoit ¢popmoii BJIJI (3,8 (0,2-4,0)), HO pa3HuLIa C APYTUMH TpyHIIaMu HE
JOCTHUIJIAa CTaTUCTHYecKoW 3Hauummoctd (p=0,6) m B Kaxaoil rpymnme
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BCTPEUANIUCh JETH C OOJBIIMM KOJMYECTBOM PECIHUPATOPHBIX May3.
JlnTenbHOCTh May3 B o0eux rpymnmnax jaereid BapbupoBana ot 3,2 no 20,1
cekyHa. Y 18 o0OcieoBaHHBIX AETed B CTPYKTYpe HapyUICHUM IbIXaHHS
npeobsiajaid armHod CMEIIAHHOTO TeHe3a, y 5 jJeTed — OOCTPYKTHBHOTO
reHe3a, y 3 JeTed amHo® HE JUarHOCTUPOBaHBI. Y OJHOro peOeHKa
3aKCHpPOBaHa BBICOKAs 4acTOTa OOCTPYKTHUBHBIX ammHo? (4,7/4ac), B XoJe
MOBTOPHBIX HccieoBaHui B 44 u 54 Henenu OOCTPYKTHUBHBIC alHOD HE
3a(pUKCUPOBAHBI.

BbIBOJIBI: Y HEJOHOIICHHBIX NETEH, CTpadarolux Tshkenon dhopmoit
BJIJI, ormMeuaeTrcsi TeHAeHIUsT K Oojiee HU3KOW caTypalu KUCIopoja U
YBEIIMYEHHUIO YacTOThl JecaTypaluid 1O CpaBHEHHIO C JETbMU CO
CPEIHETSHKEIION U JIETKOM cTeneHblo TsokecTr bJII. Takue netn HyXaarrcs
B Ooiee juymutenbHOM KoHTpose SPO2.

CARDIORESPIRATORY MONITORING IN PREMATURE

INFANTS WITH BRONCHOPULMONARY DYSPLASIA
Solomakha A.%, Petrova N.%, Ivanov D.?, Sviryaev Yu.!
1 — Federal Almazov North-West Medical Research Centre, Saint-Petersburg,
Russian Federation
2 — Saint-Petersburg State Pediatric Medical University, Saint-Petersburg,
Russian Federation
E-mail: anka.solomaha@yandex.ru

Background: bronchopulmonary dysplasia (BPD) is the most common
sequela in premature infants. Cardiorespiratory monitoring (CRM) is the only
way to detect sleep-breathing disorders in these infants to start further
management of respiratory disorders.

Objectives: to determine the clinical significance of CRM in premature
infants suffering with BPD at 35-43 weeks postconception age PMA.

Methods: 29 premature infants with BPD (12 infants with mild BPD,
10 with moderate and 7 with severe BPD) born at 23-31 weeks' gestation with
a birth weight 540-1680g were included in our research. Infants were tested
just before discharge from the hospital (35-43 weeks PMA). The criteria of
the American Academy of Sleep Medicine for children (regardless of age)
2012 were applied. The examination was repeated at home in one infant due
to significant number of respiratory pauses, and the presence of obstructive
sleep apnea.

Results: the average oxygen saturation in infants with a severe BPD was
significantly lower (92.5 (89-96) %) than in infants with moderate and mild
BPD (94.3 (91-98.7%) and 97.5 (93-98.6)%, respectively, p = 0.02). Also in
this group desaturation index was higher (48.1 (39.8-133.5)/h) compared to
the other groups (30.5 (1.0-14.9) and 27.6 (12. 1-98.0)/h, respectively, p =
0.08). The lowest apnea/hypopnea index was registered in infants with mild
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BPD (3.8 (0.2-4.0)), but the difference was not significant (p = 0.6). High
apnea scores were found in all groups. The duration of apnea in all groups
varied from 3.2 to 20.1 seconds. 18 infants had mixed apnea, 5 infants had
obstructive apnea and 3 infants showed no apnea. One infant had a high
incidence of obstructive sleep apnea (4.7/h), but no obstructive sleep apnea
was found at 44 and 54 weeks.

Conclusions: premature infants with severe BPD had a trend towards
lower oxygen saturation and increased desaturations compared to infants with
moderate and mild BPD. These infants require longer monitoring SpO2.
However, no differences in AHI were found between the groups.

KOPPEKIIUSI TOJJOBHOM BOJIM HANIPSIXKEHWSI METOJIOM

BUOOBPATHOI CBS3H Y IKOJIbHUKOB

Tapanoe A.0O. , Munwk A.H. , /lopoxoe B.b.
Hnemumym evicwetl neperoti desmenvrocmu u Hetipogusuonocuu, PAH, Mockea,
Poccus,
Hayuno-meouyunckas pupma «Hetipomexy, Tacanpoe, Poccus
E-mail: psy.msu.ru@gmail.com

['omoBHast  6onp  Hampspkenuss  (I'BH)  sBasercs  cambim
pacnpoCTpaHEHHBIM THUIIOM TOJIOBHBIX Ooiied, oT He€ crpagaer oT 35% 1o
86% umroaeit. HecMoTps Ha TO, YTO ATH OOJIM HE TaK WMHTEHCHUBHBI, KakK
MUTPEHO3HBIE, X HACTOMYUBOCTH YACTO MPUBOAUT K PA3BUTHIO Y OOJILHOTO
JEIPECCUBHOTO paccTpoucTBa. M3BecTHO, UTO OCHOBHBIE NpuunHbl | bH —
IICUXO3MOLMOHAIBHOE  HANpPSDKEHWE W JUIMTEIIBHOE  BBIHYKIEHHOE
MOJIO’KEHUE TeJa, TO €CTh INIaBHbIE (DAaKTOPHI PUCKA, YXYIIIAIONINE 3I0POBbE
IIKOJbHUKOB. HaBBIKM caMOperyisiiud IMOMOTaloT CHHU3UTh BBICOKOE
MBIIIEYHOE HAIPSHKEHUE, KOTOPOE 3a4acTyl0 OCTAaE€TCs HEOCO3HAHHBIM. J1Jis
KOHTPOJII MBIIIEYHOTO TOHYyCa OOBIYHO HCIOJB3YETCS PErUCTpALMs
AIEKTPOMUOTPAMMBI pa3iuyHbIX Ml (OMI), a 1711 CHITUS HanpsHKEHUs
— npuunHbl ' BH — ncnonk3yercst paccinadiaeHue MBbIIIIL.

[eato  3TOM  paboThl  SBISVIOCH  M3YYEHHE  BO3MOKHOCTEH
ounonornyeckoi odpatHoit cBsa3u (BOC) B KOppeKuuu rojIoBHbIX Ooseil y
yyamuxcs cpenHed mkoibl. OCHOBHOM 3ajadeil HcciieqoBaHUs ObLIO
00yueHHEe HaBbIKaM CaMOPETYJISINY ocpeacTBoM ucnodiib3oBanus bOC. Ota
TEXHOJIOTHSI  MO3BOJISIET  JE€MOHCTPUpPOBaTh pabOTy  HEMpPOU3BOJBHBIX
GbyHKIMIA YeoBeKa JJi1 CO3HATENBHOTO yrpasienus umu [Lisina et al., 1955].

HccnenoBanue Ob110 npoBeaeHO Ha 22 y4yamuxcs (Bo3pact 13-16 mer,
19 neBymex, 3 ronomu) c¢ cumntomamu ['BH snu3oanueckoro tuma,
MMEIOIINX BBICOKME ITOKA3aTeNId JUYHOW U CUTYaTUBHOM TPEBOKHOCTH. Y
BBISIBJICHHOM Tpynmnbl ObUla mpoBeneHa auddepeHnranbias TUarHoCTHUKa
COCTOSIHUS, M KJjaccuukaiusi Tumna ToJOBHOM Oonu. lcnons3oBaiuch
«OnpocHUK 0 mpUYrHax rojioBHO# 6oy JJokropa I'yceitnosa T.1O.» u mikana
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TpeBoxkHocTH Crnminbepra-Xanuna. [IpoBemeno 18 KypcoB Kkoppekuuu
MetogoM BOC, npoaoKUTENbHOCTh Kypca COCTaBUIIA B CPETHEM 9 CEaHCOB.
B pabGore wucnoms3oBasics OecnpoBoguoii komruiekc BOC  «Komubpm»
(npomsBonctBo kommanuu «Helporex»). B kauectBe mapamerpa i
YIOPAaBIEHUS CUTHAJIOM OHOJOTMYECKOW OOpaTHOM CBS3M MCIIOJIb30BAIUCH
[IOKA3aTeJIM  CPEIHEH  aMIUIMTYAbl  MOIIMHOCTH  DJIEKTPOMHOTPAMMBI
(pOHTAILHOM MBIIIIIBI TU1A U TPANIEIMEBUIHON MBIIIIIBI TJIeYa. Y CIEIIHOCTh
TPEHUHTA BJIMIIA HA CIOKET KOMITbIOTEPHBIX UTP.

[To oxoHYaHUM Kypca y IIKOJbHUKOB OTMEYAIOCh 3HAYMMOE CHUKEHUE
MoKa3aTesield MbIIIEYHOro HanpsbkeHus (B cpeaHeM 10 30% oT 3HaueHui B
Hayase kypca). Kpome Toro, yyamuecs oBJIaJled HABBIKOM CaMOPETYJISLNU
MBIIIEYHOTO TOHYCAa M HAyYWJIMCh CHWXAaTh MOIIHOCTH OMI' B TeueHHH
ceaHca B cpeaHeM Ha 60% . [lokazaTenu o61ieit 1 CUTyaTUBHOW TPEBOXKHOCTH
CHUBWJINCH JI0 3HAYEHUN YMEPEHHOU U HU3KOM, COOTBETCTBEHHO. OcabiieHue
MHTEHCUBHOCTU TOJIOBHBIX Oojiel mocie kypca bOC wnaGmomanocs y 70%
UCIIBITYEMBIX.

CORRECTION OF TENSION HEADACHES IN
SCHOOLCHILDREN USING BIOFEEDBACK
Taranov A.O., Minyuk A.N., Dorokhov V.B.
Institute of Higher Nervous Activity and Neurophysiology of RAS, Moscow, Russia
Medical Research Company "Neurotech™, Taganrog, Russia
E-mail: psy.msu.ru@gmail.com

Tension headaches are the most common type of headaches. According
to experts, up to 86% of adults get them from time to time. Despite the pain is
not as strong as it could be during migrainous attack, its persistence could lead
to depression disorder. It is well known that main causes of tension headaches
are psychoemotional problems and necessarily uncomfortable postures, which
are highly pervasive among school children. Self-regulation skills allow to
ease the muscular tensions, even those that subject is not aware of [Lisina et
al., 1955].

The goal of our work was to study self-regulation capabilities to deal
with headaches among teenagers. We taught teenagers with a history of
headaches to use self-regulation techniques in computer games. The game plot
was influenced by subject’s physiological state, i.e. electromyogram signal.
Therefore, subject could improve game performance relaxing his muscles.

22 subjects (13-16 years old, 19 females and 3 males) were tested in our
study. They all had episodic tension headaches, and their trait and state anxiety
levels were also high. Anxiety Spillberg-Hanin’s questionnaire  and
Guseinov’s headache causes questionnaire were used before and after training.
Self-regulation training was performed based on the frontal muscle and shawl
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muscle electromyogram activities registered with the Neurotech device
“Colibri”. Each subject went through 9 training sessions at an average.

Mean muscular tension after training course equaled 30% of initial
meanings. 70% of subjects reported headaches attenuation. State and trait
anxiety also declined to mild or moderate levels. Subjects also learned how to
relax their muscles for 60% during training session.

BECKOHTAKTHBII MOHUTOPUHI COCTOSIHUS UEJIOBEKA

BO BPEMS CHA
Tamapauoze A.B.', Anuwenko JI.H.', Kopocmosuesa JI.C.%, Bouxapes M.B.?,
Csupses 10.B.%, Heawoe C.HU.*
1 — Mockosckuii 2ocyoapcmeentblii mexHudeckull yhusepcumem umeru H.O.
baymana, Mockea, Poccus
2 — Cesepo-3anadusiii hedepanvhviti MeOuyuHckull yeump um. B.A. Anmazosa,
Canxm-Ilemepoype, Poccus
E-mail: tataraidze@rslab.ru

AKTyaJIbHOCTh M 1I€Jb MCCJIECAOBAaHUA: B HACTOSIIUHA MOMEHT
CYILLIECTBYET MOTPEOHOCTh B HOBBIX MHCTPYMEHTAIBHBIX METOAAaX, KOTOPHIE
MO3BOJISIIOT  ONPEAENSATh CTPYKTYPY CHa Ha NPOTSHKEHUU JITUTEIBHOTO
BPEMEHU U MOTYT OBITh UCTIOJIB30BAHBI JIJISl IUATHOCTUKY HAPYIIEHUH CHA, UX
npodUIakKTUKU HW  KOHTpoJist d¢dexTuBHOCTH Tepanuu. [logoOHbBIN
MOHUTOPUHI MOKET MOMOYb B OpPraHM3allMd peXuma CHa-00JpCTBOBAHMS,
YBEJIMYUTh BHHUMAHHE TMal[ME€HTa K CBOEMY 3J0pPOBbIO0 M CIIOCOOCTBOBATH
MOBBIIICHUIO MOTHBAIIUU €r0 K COONIIONCHHWIO TWrueHbl cHa. OmHOW u3
HanboJsiee TIEPCIEKTUBHBIX TEXHOJOTH OECKOHTAKTHOTO MOHHUTOPUHTA
apisietcs:  Omopamuoniokanusi  (BPJI), kotopas mo3BoJisieT MPOBOAMTH
JTUCTAHITMOHHBI MOHUTOPUHT COCTOSIHUS )KUBBIX OOBEKTOB 10 pe3yJibTaTaM
aHanu3a cnenuduueckor Omomerpuyeckor monynsiuu bPJI-curnama. B
JaHHOW paboTe TPEACTABICHBl PE3yJbTaThl Pa3palOTKU  alIropuT™Ma
OIIPENICJIEHUST CTPYKTYpPbl CHA Ha OCHOBE aHaim3a pe3yibratoB bPJI-
MOHHUTOPHHTA.

Marepuanbl W MeTOABI: B aHaIM3 OBbUIM BKJIIOYEHBI JIaHHBIE,
noJtydeHHble Ha 32 ucnbITyeMbIX (cpeanuil Bospact 44,42 + 15,44 ner) Oe3
HapyIIeHUHN JIbIXaHUsl BO CHE, KOTOPbIE M0 MEAUIIMHCKUM TOKa3aHUSAM ObLIN
HamnpasJyieHbl Ha nosiucoMHorpadpuueckoe (IICIY) uccnenoranue. IICI" u bPJI-
MOHUTOPUHI ObIM TpoBeAeHbl mapamienbHo. Jannsle [ICIT  Obum
OTCTaAUPOBaHbl BpPAauOM B COOTBETCTBMM C mnpaBuiamu AASM.
Unentuduxamuss  6oxpctBoBanusa, (asel  Obictporo cHa  (DBC),
moBepXHOCTHOTO ((a3bl memiienHoro cia, ®MCI1-OMC2) u rimybokoro cHa
ObL1a TpoU3Be/IeHa MOCPEACTBOM KiIacCU(pUKAIIMN KaXKI0M ATIOXH Ha OCHOBE
23 mpu3HakoB, u3BjieueHHbIX U3 bPJI-curnana. Kpome toro, rpynmna MeTogoB
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ydeTa OCOOEHHOCTEH CTPYKTYyphl CHa TPHUMEHSIACh ISl YBEIUYCHUS
TOYHOCTH OMPEJICIICHUS CTPYKTYPHI CHA.

Pe3ynbTaThl: COrIacCOBAHHOCTh OTBETOB aJropUTMa C pe3yJibTaTaMu,
MOJYyYE€HHBIMH BpayoM Iipu aHanuze gaHHbIX [ICI', oneHeHHast mocpeacTBOM
kanmsl Kosna, coctasuna 0,50 +£ 0,11.

BeiBonpI: gaHHOE HCCIECIOBAaHHME MOKA3bIBA€T, YTO BO3MOXKHO
JIOCTATOYHO TOYHOE OMPEACIICHUE CTPYKTYpbl CHa TMOCPEJACTBOM aHAIN3a
JIBUTATEJIbHOW aKTUBHOCTU W TATTEepHA JbIXaHUS, 3apPETHMCTPUPOBAHHBIX

0ECKOHTaKTHO ¢ nmoMouibio bPJI-MonuTOpHHra.

Baaronapuoctu: /laHHoe Hcciae0BaHue ObLI0 MOJEPKAHO TPAHTAMH
PO®D®U (Ne 15-07-02472A, Ne 16-07-01096 A)

NON-CONTACT MONITORING OF THE HUMAN CONDITION
DURING SLEEP
Tataraidze A.B.1, Anishchenko L.N.%, Korostovtseva L.S.2, Bochkarev M.V. 2,
Sviryaev Y.V.2, lvashov S.1.1
1 —Bauman Moscow State Technical University, Moscow
2 — V.A. Almazov Federal North-West Medical Research Centre
E-mail: tataraidze@rslab.ru

Background and objectives: at the moment new techniques for long-
term estimation of sleep structure are required to reveal and prevent sleep
disorders, as well as to control the therapy effectiveness. Moreover,
monitoring of sleep structure might be helpful to correct sleep-wake pattern,
which in turn will help to increase patients' attention to their health and
motivate them to comply with sleep hygiene. Bioradiolocation (BRL) is one
of the most promising non-contact methods in this field. BRL allows
implementation of remote vital signs monitoring based on specific biometric
modulation of reflected radiolocation signal. The aim of this study is to
develop an algorithm for sleep structure estimation based on BRL monitoring.

Material and methods: we analyzed the data from 32 subjects (mean age
— 44.42 + 15.44 years) without sleep-breathing disorders who underwent a
PSG study at the sleep laboratory due to suspected sleep disorders. PSG and
BRL monitoring were performed simultaneously. PSG records were scored by
a physician according to AASM scoring rules. Wakefulness—REM-L.ight
sleep(N1&N2)-Deep sleep classification was performed by a set of 23
features extracted from BRL signals. Moreover, combination of the methods
adjusting individual characteristics of human sleep structure was applied to
improve classification performance.

Results: coherence of the algorithm and physician's scoring was
estimated by Cohen's kappa which comprised 0.50 £ 0.10.
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Conclusions: our study shows an opportunity of accurate sleep structure
estimation based on the analysis of movement activity and breathing pattern
registered by BRL monitoring.

Acknowledgements: the research was supported by the Russian Foundation
for Basic Research (No. 15-07-02472a, 16-07-01096a)

ON3UOJOT'NMYECKUE D®PEKTHI DJIEKTPOKOKHOM
CTUMYJISINUU PYKN, CUHXPOHU3UPOBAHHOMU C JAEJIBTA-
PUTMOM CHA YEJIOBEKA
Tpanesnuxos U.IL.', Mapkenos B.B.?, Manaxoe JI.I'.% /lopoxos B.b.!

1 — @I'FYH Uncmumym evicuiell Hep8HOU 0essmelbHOCIU U Heupodu3uoiocuu
PAH, Mockea, Poccus
2 — 340 «HEHPOKOMy, Mocksa, Poccus
3 — @I'FYH HUL] «Kypuamosckuii uncmumymy, Mockea, Poccus
E-mail: trapeznikovip@gmail.com

B nemaBHux wuccnemoBanusx (Ngo et al.,, 2013) Obuta moka3zaHa
BO3MOKHOCTh BO3JICHCTBHUS HAa KadyeCTBO CHa IyTEM ayJHOCTUMYIIALINH,
CUHXPOHU3UPOBAHHOMN Cc OIIPEICIICHHOU dbazoi JIeJIbTa-BOJIH
MeiieaHoBosiHOBOTO cHa (MBC). Panee Takke OBUIO TOKa3aHO, YTO
MIOANOPOroBasl 3JEKTPOKOXKHAS CTUMYJIALMS KHCTH PYKH BO BpeMs JeibTa-
CHa MPUBOJAUT K YINIYOJIGHHWIO W YJ/UIMHEHHIO 3TOW CTaauu cHa. 3aaayeit
HaIlleTO HCCIICIOBAaHUS OBLIO OTpaOOTKa METOJMKH, OIMCAHHOW B pabdore
(Ngo et al. 2013), u MoauuKalus ee A SJICKTPOKOKHON CTUMYJIAIIUH.

Hns  pourensHOM peructpamuu O27 BO BpeMs HOYHOrO CHa
HCTIOJIb30BaJIN MUHHUATIOPHBIN OecrpoBOAHOM OMOYCUIIUTEIb,
yCTaHaBJIMBAaEMbIH Ha rOJIOBE UCHBITYEMBbIX (pazpadotka A.TpoieHko). s
MO/Ia4u CTUMYJISILUK, CHHXPOHU3UPOBAHHOM C onpeneneHHoi (a3oil genbra
— BosiH MBC, Oblia HamucaHa mporpaMMma aBTOMaTUYECKON CTUMYIISIIIUU.
[Tpu mosiBeHUM HeraTUBHOM TosyBoHBL D3I B nenbra-muamnazone (0,5-3
I'm), wuMeromiel ONpeAeNeHHYI0 aMIUIUTYly, M[OJaBajicd CTUMYJd C
orctaBieHneM 0600-900 mMc OT MOMEHTa MOSIBIEHHS MHHUMyMa JTOHN

MTOJTYBOJIHBI.
JIist  2IIEKTPOKOXKHOM CTHUMYJSIUA ObUT pa3paboTaH MPOTPAMMHO
YOPaBISIEMBIA ~ MUHUATIOPHBIA  BJIEKTPOCTUMYJISATOP. Jnsa  sToro

AKCIIEpUMEHTA TaKkKe ObLTa HallMCaHa MporpaMma COTJIACOBAHUS COBMECTHOM
paboThl  OECIPOBOJHOTO YCHIUTENS U CTUMYJATOPA, MO3BOJISAIOLIAS
IPOBOJIUTH CHHXPOHHBIN aHaJIN3 BbI3BaHHBIX noTeHIanos (BIT) 90T, [lepen
AKCIIEPUMEHTOM MOAOUPATNCh MHapaMETPhl AIEKTPOKOKHON CTUMYJISLHUH
PYKH, TO3BOJSIOIIME HE OYIWTh HCIOBITYEMOrO BO BpEMS CHa, HO
JOCTaTOYHbIE, YTOOBI B TE€UEHUE OJIHOTO 3KCHEPUMEHTA MOIYYUTh XOPOLIO
BBIPQXKEHHBIE COMATOCEHCOPHBIE BbI3BaHHBbIC MoTeHIMaNbl (CBII). B
ABTOMATHUYECKOM PEXUME ONPEAEISIINCH NapaMeTPhl YACTOTHI U AMIUIUTY IbI
nenbra-BoiH OO, B 3aBucuMocTH OT 3THX NapaMeTpoB BHIOMPANIOCH
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MIOPOrOBOE 3HAYEHHE I AJIEKTPOCTUMYISINUU. OAMHOYHBIE CTUMYJIBI
IMPEABABISUINCH IIPU  TOSABJIEHUM  J€IbTA-BOJH,  YAOBJIETBOPSIOIINX
IIOPOTOBBIM 3HayeHUsAM. lIpu 3Ha4YEHUAX aMIUIATYZbl HETaTUBHOW [€JIbTa-
BOJIHBI MEHBIIE TOPOTOBOM WM TPU HATUYUH apTePaKTOB JBUKECHUS CTUMYJT
HE IIPEABABIIICS.

B skcneprMeHTax NpUHHUMAIM y4acTHE 310pOBbIe 100poBoJibLbI (10
My>XuuH, Bo3pacT 30-45 ner). bBbUiM monydeHbl pe3yibTaThl CXOJHBIE C
JTaHHBIMH, TIOJy4eHHbIME B cTaThe NQO et al.(2013). Ananu3 CBII nmo3sosmn
MOJIYYUTh JIONOJIHUTEIbHBIE PEe3YyJbTaThl OTHOCHUTENIBHO 3(P(EKTUBHOCTH
Takoi (pOpMbI BO3ACHCTBUS HA XapaKTep CHa.

Pa6ora BbinosiHeHa npu noaaep:xkke Poccuiickoro 'yMmanuTapHoro
Hayunoro ®@onpna (mpoekt Ne 15-06-10909)

THE PHYSIOLOGICAL EFFECTS OF ELECTRODERMAL
STIMULATION SYNCHRONIZED WITH THE DELTA-RHYTHM
OF SLEEP
Trapeznikov 1.1, Markelov V.2, Malakhov D.3, Dorokhov V.1
1 — Institute of Higher Nervous Activity and Neurophysiology RAS, Moscow,

Russia
2 — JSC “NEUROCOM”’, Moscow, Russia
3 — Russian Research Center Kurchatov Institute, Moscow, Russia
E-mail: trapeznikovip@gmail.com

In recent studies (Ngo et al., 2013) of sleeping humans it was shown
that phase-bound auditory stimulation enhances the slow oscillation rhythm
during slow-wave sleep. Closed-loop in-phase stimulation provides a straight-
forward tool to enhance sleep rhythms and their functional efficacy. It was
also shown that electrocutaneous low-frequency subthreshold stimulation of
subject’s palm during the slow wave sleep (SWS) has a positive effect on the
sleep structure. The task of our study was to develop methods described in a
Ngo et al., 2013 and then modify it for electrocutaneous stimulation.

For long registration of EEG during sleep the miniature digital wireless
biopotentials amplifier (A. Troshchenko's development) installed on the head
was used. For supply of stimulation synchronized with delta phase of slow-
wave sleep program of automatic stimulation has been developed. When delta
waves of certain amplitude of EEG appear (0,5-3 Hz), stimulus was given after
a lag of 600-900 ms from EEG half-wave minimum.

For the electrocutaneous stimulation we have developed the software-
controlled miniature device. Before experiment we selected such parameters
of electrocutaneous stimulation that didn’t wake subject, but allowed to
produce well-defined somatosensory evoked potentials (SEPs). 10 Healthy
subjects (men 30-45 years in an average) participated in the experiment.
Results obtained in our study were quite similar to those described in the
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article (Ngo et al., 2013). Analysis of SEPs allowed us to get data about

influence of such stimulation on the sleep structure.
This work was supported by the Russian Humanitarian Science Foundation
(project No. 15-06-10909)

B3AUMOCBA3b XAPAKTEPUCTUK KAYECTBA CHA U
MOKA3ATEJIEI ICUXOMOIIMOHAJIBHOI'O COCTOSIHUS Y

CTYAEHTOB-ME/IUKOB
Typuuna B.B., A6xaupoga 3.3., Ioyoexuposa JLIII.
DI'A0Y BO «K®Y um. B.U. Beprnaockoeo», Meouyunckasn akaoemus um. C.H.
T'eopeuescroeo, Cumghepononw, Kpvim
E-mail: elmaz1112@gmail.com

deHOMEH CHAa W €ro CBs3b C MPOSBICHUSIMH TCUXUYECKOU
JEeSTEILHOCTH YEJIOBEKAa BCE Yallle CTAHOBUTCS MPEAMETOM MCCIEAOBaHUM B
¢usmnonorun U ncuxosioruu. llenpio Hacrosimed pabOThl SBHICS TOUCK
B3aMIMOCBSI3M XapaKTEPUCTHK CHA W TOKa3aTelied MCHXO0AIMOIMOHAIBHOTO
COCTOSIHUS Y CTYZICHTOB, 00y4YaIOIIUXCsl B METUIIUHCKOM BY3€.

B  xome  yueGHOro - cemecTpa  BBIIOJHWIM  TNPOLEIYPY
MICUXOJIOTHYECKOr0 TECTUPOBaHMs CTyneHToB-menukoB (N = 83, 20,4+0,3
net). Bee cyOBekThI 00ciie1oBaHus TOAMMCATN TPOTOKOI HH(POPMAITMOHHOTO
cornacusi. Ompexnensuin  xpoHotunt (tect XopHa-Octbepra), OleHUBAIA
YPOBEHb TPEBOKHOCTHU (ompocHuUK Crnun6eprepa-XanuHa) 151
ncuxosamouroHanbHoro cocrosinusa (tect CAH). XapakrtepucTtuku cHa
PECTIOHIICHTOB OBIIM TOJY4YeHBI METOAO0M aHkeTupoBaHus mo I[llkame
counmuBoctu OmnBopTa (ESS) m IlurrcOyprckoro wmHAekca kadecTBa CHa
(PSQI). Jlns aHanmu3a AaHHBIX KCIOJB30Baad Menuanbl (Me) W BeIMUHHBI
MHTEPKBApTUIBLHOTO pa3smaxa (25%/75%). B3auMocBs3p mnoka3aTeneit
yCTaHaBJIMBaIU Npu noMoum kodpduiuenta Cnupmena (I'S) B mporpamme
“Statistica 8.0”.

BonapmmHCTBO TecTupyemblx CTyAeHTOB (68,7%) OTHOCWINCH K
JTHEBHOMY THUIIY «TroJIyOb». YPOBEHb JIWYHOCTHOW TpeBoxkHOocTH (JIT) B
rpynmne Obu1 BbicokuM — 48 (39/53) Oamma, a i CUTYyallMOHHOM
tpeBoxkHOCTH (CT) — ymepenusiM u coctaBui 39 (34/59) 6amna. [lpu atom
noJis il ¢ BeicokuM ypoBHeM JIT cocraBmna 56,6%, a nns CT — 36%.
[lcux03MOLIMOHATIBHOE COCTOSIHME PECIIOHJIEHTOB MOXHO OBLJIO CUYHUTATh
YIOBJIIETBOPUTEIBHBIM, YTO OTPA3WIOCH B Mokazarensax tecra CAH. Menuana
camouyBcTBHS coctaBmwia 5,1 (4,1/5,6); axktuBnoctm — 4,5 (3,8/5,3),
Hactpoeanss — 5,0 (4,2/5,6) Oamna. Ilpu3Haku JTHEBHOW YCTaJOCTH
orcyrctBoBanu. [Ipu sTom menuana mHeBHOUW coHnmBocTH (ESS) Obiia Ha
cpenaeM ypoHe (6,0 6amna), a 75- mMepIEHTUIL dTOW XapaKTEPUCTHUKUA CHA
CBUJIETEIILCTBOBAJ O TOM, UTO Yy 32,5% CTy/I€HTOB IHEBHASI COHJIMBOCTH ObLIa
npeBbiiieHa (Ha 10 6aiioB CpaBHUTENBHO ¢ HOpMOM). Bpems 3achlnanus,
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MpoOYKICHUSI, JUIMTEIHLHOCTh 3aCHITIAHUSA W JJINTEILHOCTh CHA CTYACHTOB
COOTBETCTBOBAIA 3HAYCHUSIM HOPMBI IS B3POCIIOTO YEJIOBEKa. Y anoch
YCTAaHOBUTH PAJl B3aUMOCBSI3€H JJUTEIHHOCTH CHA, MEIWaHa KOTOPOW
COCTaBWJIa 7 4acoB, C MOKA3aTEISIMU TPEBOKHOCTH U TICUXOIMOITMOHAIBHOTO
cocrosiHus. Tak, oOHapyXeHbl OOpaTHBIE KOPPEISIMOHHBIE B3aHMMOCBS3H
nutenbHocTu cHa ¢ JIT (rs =-0,31; p =0,003) u CT (rs = -0,29; p = 0,03), a
npsimble — ¢ camouyBcTBUEM (IS = 0,23; p = 0,03) u nHactpoenuem (s = 0,25;
p=0,02).

Takum 00pa3oM, UIMTEIBHOCTh CHA, KakK OJHAa W3 OCHOBHBIX
XapaKTEPUCTHK KadecTBa J3TOTO IMPOIecca, KOPPEIHpyeT C YypPOBHEM
TPEBOXKHOCTH W TOKa3aTeNSIMH  TICHXOAMOIIMOHATLHOTO  COCTOSIHHUSI
CTYJICHTOB-MEIUKOB.

ASSOCIATION BETWEEN CHARACTERISTICS OF SLEEP
QUALITY AND PARAMETERS OF THE PSYCHOEMOTIONAL
STATE IN MEDICAL STUDENTS
Turchina V.V., Abkhairova E.E., Ebubekirova L.Sh.
“V.1. Vernadsky Crimean Federal University” Medical Academy named after S.I.
Georgievsky, Simferopol, Crimea
E-mail: elmazl112@gmail.com

Sleep and its connection to the personal mental activity was of interest
among neurophysiologists during the past decades. The aim of present work
was to study associations between sleep quality indices and psychoemotional
state aspects in medical students.

Medical students (n = 83, 20.4£0.3 y.0.) underwent psychological
testing during semester. The following tests were used in our study:
chronotype (Horn-Ostberg's test), the level of State-Trait Anxiety and
psychoemotional state (HAM — State of Health, Activity, Mood).
Characteristics of sleep were examined using the “Epworth sleepiness scale”
(ESS) and “Pittsburgh sleep quality index” (PSQI). For the data analysis
medians (Me) and percentiles (25%/75%) and nonparametric methods were
used (Statistica 8.0).

Most of the tested students (68.7%) belonged to the “day” type. Level
of the Personal Anxiety (PA) in the group was high: 48 (39/53) points, and the
Situational Anxiety (SA) showed average value 39 (34/59) points. The
psychoemotional condition of respondents could be described as satisfactory
based on HAM test results. The median of health scale was equal to 5.1
(4.1/5.6); activity — 4.5 (3.8/5.3), mood — 5.0 (4.2/5.6) points. The median
of day sleepiness (ESS) was average (6.0 points). The 75th percentile of this
sleep characteristic demonstrated that 32.5% of students showed high day
sleepiness (10 points). Sleep schedule (going to bed and waking up), sleep
latency and sleep duration of students were at normal levels. Significant
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associations were established between sleep duration and parameters of
anxiety and psychoemotional characteristics. Negative correlations were
found between sleep duration and PA (rs = -0.31; p = 0.003) and SA (rs = -
0.29; p =0.03), and positive — with health (rs = 0.23; p = 0.03) and mood (rs
=0.25; p=0.02).

Thus, sleep duration as one of the main characteristics of quality of this
process showed correlations with anxiety and parameters of a
psychoemotional condition in medical students.

KAYECTBO CHA U IICUXOJIOT'HYECKHUE XAPAKTEPUCTUKHU
JUYHOCTH YEJIOBEKA B COCTOSIHUA XPOHUUYECKOH

BOJIE3HU
Typuuna B.B.., 3anama 0.A.?
1— @I'AO0Y BO «K®Y um. B.U. Bepnadckozoy, Cumgpeponons, Kpvim
2 — Meouyunckasn axkademus um. C.U. I'eopeuesckoeo, Cumeheponons, Kpvim
E-mail: vitali_turchina@mail.ru

CoH — TOHKMM WHAUKATOP ICUXOAMOIMOHAIBLHOIO COCTOSIHUS
YeJI0BEKa U €r0 COMaTUYECKOro 310pOBbs. MI3MeHeHus cHa MOTYT BIUATH Ha
MCUXO(PU3UOTIOTHICCKHE OCOOCHHOCTH YEJIOBEKa, MPHUBOMAS K Pa3IuYHBIM
paccTpoiicTBaM ncuxuueckux QyHkuuid. Llenbro HacTosei paboThl SBUIACh
OIIEHKA XapaKTEPUCTUK KAueCTBA CHA M HEKOTOPBIX IMCUXOJOTMYECKUX
XapaKTePUCTHUK JTUYHOCTH Y YeJIOBEKa B COCTOSIHUM XPOHUUECKOM OOJIe3HHU.

TectupoBanmu  marueHtoB  (n=60; 44,5+1,7 ner) oTAcICHUS
TpaBMaToJIOTuu U oprorneaun CumdepornonbCckol KIMHUYECKONW OOJbHUIIBI
ckopoit meaunuHckoi momoimu Ne6. Bce OoJibHBIC TOAMUCATN TPOTOKOJ
nHpopmarmoHHoro comacus. Onpenensiin  XpoHoTunt (Tect XopHa-
Oct6epra), ouenuBaniu ypoBeHb cutyatuBHou (CT) u muunoctroit (JIT)
TpeBOkHOCTH (ompocHUK Crmnbeprepa-Xanuna). [lcuxoamonnoHagbHbIC
M0Ka3aTeJId CaMOYyBCTBU S, AKTUBHOCTH U HACTPOCHMUS IMOTYYaIIU C TOMOIIBIO
tecta CAH. Xapakrepuctuku cHa ouenuBanu no Illkane connmBoctu
Sneopta (ESS) u onpocuuky [TutTcOyprekoro nuaekca kauectsa cua (PSQI).
YpoBEeHb TpPEBOTHU-IIETIPECCUM OMNPEACISIA TMPU TMOMOIIM ONPOCHUKA
«l"ocniuranbHas mkana Tpesoru-aenpeccun» (HADS). s ananu3za qaHHbIX
HCIIOJBL30BAIM HenapaMeTpruueckue Meto sl (Statistica 8.0).

beuto ompeneneno, uyrto 67% TECTUPYEMBIX JHUII OTHOCWIHCH K
JTHEBHOMY TUIY «T0JIyOb». Bpemst 3acbinanusi, mpoOyx AeHuUs, TIUTEIbHOCTD
CHa TMAIMEHTOB TPAaBMATOJIOTUYECKOTO OTACJICHUS COOTBETCTBOBAIHU
3HAQYEHUSIM HOPMBI JJIi B3POCJIOTO YEJIOBEKA, YTO MOXKHO OOBSICHUTH
coOJI0/IeHreM peKMMa B YCIIOBHSIX CTalmoHapa. MeanaHa XapaKTepUCTHKA
JTHEBHOW COHJIMBOCTH Oblla Ha cpeaHem yposHe: 6,0 (5,0/8,0) Oamna.
JImanoctHas TpeBoxkHOCTH (JIT) B rpyrmie Obi1a BhICOKOM U cocTaBuia 51,0
O0amwt, a curyauuonnas (CT), HampoTtuB, ymepeHHou (38,0 OamioB).
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XapaKTepuCTUKN CaMOYyBCTBHSI, aKTUBHOCTA W HACTPOCHUS OICHWIH KakK
YIOBIICTBOPUTENbHBIC. YPOBHU TPEBOTU-ACTIPECCUN XAPAKTCPU30BAHCH
HOPMAaJIbHBIMU BennuuHamu: tpesora 7 (5,5/8,0), nenpeccus 4 (2/7) 6anna.
[Tpu moMo1M KOPPEeSIMOHHOTO aHATN3a YCTAHOBUITH, YTO COHJIMBOCTD ObLIa
B3aMMOCBSI3aHA C TAKUMH XapaKTEPUCTUKAMU, KaK aKTUBHOCTh, HACTPOCHHUE,
TpeBora u jaenpeccuBHOCTh (0,27<rs<0,35). JIIMTENBHOCTh 3achIMaHUsA,
MeJIMaHa KOTOpou coctaBwia 17 MUHYT, MOKa3ana HaJIMUME B3aUMOCBSI3EU C
CT, akTUBHOCTBIO, CAMOUYYBCTBUEM, JerpeccuBHOCTHIO (0,24<rs<0,35). Bce
KOPPEJSIIIUOHHBIE CBSI3U ObLIH cl1a0biMU, HO AocToBepHBIMU (0,006<p<0,05).

Takum oOpazoM, I psga IICHXOJIOTHYECKUX XapaKTEPUCTHUK
JTUYHOCTHU MAITUEHTOB C XPOHUYECKUM 3a00JI€BaHUEM OTIOPHO-/IBUTATEIHHOTO
anmapaTta OOHapy)XeHa 3aBUCUMOCTh OT XapaKTEPUCTHK CHA JaXKe TNpH
HOPMAJIbHBIX 3HAYCHUSX MMOCIICTHUX.

QUALITY OF THE SLEEP AND PSYCHOLOGICAL
CHARACTERISTICS IN PERSONS WITH CHRONIC ILLNESSES
Turchina V.V.!, Zalata O.A.?
1 — ““V.1. Vernadsky Crimean Federal University”, Simferopol, Crimea
2 — Medical Academy named after S.I. Georgievsky, Simferopol, Crimea
E-mail: vitali_turchina@mail.ru

The sleep structure can be used as indicator of the human’s
psychoemotional state reflecting his or her somatic health. Sleep changes can
affect personal psychophysiological characteristics leading to various mental
dysfunctions. The aim of this work was to study the quality of sleep and some
psychological characteristics in patients with chronic illnesses.

Patients (n=60; 44.5+1.7 y.0.) of traumatology and orthopedics
department of the Simferopol 6th hospital were tested after the informed
consent was signed. The following parameters were examined: chronotype
(Horn-Ostberg's test), the level of State-Trait Anxiety and psychoemotional
state (HAM — State of Health, Activity, Mood). Characteristics of sleep were
assessed using the “Epworth sleepiness scale” (ESS) and “Pittsburgh sleep
quality index” (PSQI). Level of Anxiety-Depression was assessed with the
“Hospital Anxiety and Depression Scale” (HADS). Data analysis was
performed using nonparametric methods (Statistica 8.0).

67% of all subjects belonged to the “day” type. Bed time, getting up
time and sleep duration answered the normal adult values. The median of the
day sleepiness was at the average level: 6 (5/8) points. The Personal Anxiety
(PA) in the group was high (51 point) and Situational (SA) was about the
average level (38 points). The values of Health, Activity and Mood scales
were satisfactory. Anxiety-Depression had normal values: Anxiety was 7.0
(5.5/8.0); Depression average was 4 (2/7) points. Results of the correlation
analysis suggest that sleepiness was associated with the following
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characteristics: Activity, Mood, Anxiety and Depression (0.27<rs<0.35).
Sleep latency (median = 17 minutes) showed correlations with SA, Activity,
Health, Depression (0.24<rs<0.35). All correlation were weak, but significant
(0.006<p=<0.05).

Thus some personal psychological characteristics of patients with
chronic orthopedic disorders correlated with sleep characteristics, despite its
meanings were within normal range.

CBs3b I'NIIEPCOMHUHU C KAYECTBOM HOYHOI'O CHA Y
IMAIIMEHTOB C BOJIE3HBIO ITAPKHUHCOHA
Illeguosa K.B., Hooenv M.P.
Kageopa nesponozuu u netipoxupypauu, Hay4yHo-UCCie008amenbCKull omoel
Hesponoeuu
HUI] Ilepsoco MI'MY um. U.M.Ceuenoea, Mockea, Poccus
E-mail: shevtsova.kseniya@yandex.ru

Brenenue: runepcomuus npu 6osesnu [lapkuncona (BIT) nposiBnsercs
MOCTOSIHHOM TOBBIeHHON coHnuBocThiO (IIC) B TedeHwe mHA uW/Uiau
KOPOTKMMU HempeaBUIeHHbIMU 3ackinanusmu (H3) 6e3 mpeniectByromei
COHJMBOCTU. JIJi1 yTOYHEeHHMS MATO(PU3MOJOTHH THUIIEPCOMHUYECKOTO
CUHJIpOMa SIBJIIETCS 3HAUUMBIM BOTIPOC O CBSI3U THIIEPCOMHUU C KaYECTBOM
HOYHOTO CHa.

[enb ucciaeqoBaHus: CPABHUTH NAIUEHTOB C OTJEIbHBIMUA BapUaHTaAMHU
TUNIEPCOMHUA C  OONbHBIMH 0€3 THUIEPCOMHUM MO KIMHUYECKUM
XapaKTepUCTHUKaM HOYHOTO CHA.

MeTonpl MCCIEOOBaHUA: B HCCIenoBaHue ObUIM BKiIOYeHBl 106
O00nbHBIX (54 MyX4yuH W 52 KeHIuHbI) ¢ auarHo3oM bII 6e3 memeHnuu.
Cpennuii BO3pacT HUCHBITYeMbIX cocTaBisl 63,78+0,6 ner, cragusa bIl —
2,6£0,2, nmutenbHOCTh BIT — 6,3+£3,2 rona. [IpumeHsIMCh MIKajia OLEHKU
ctaquu BII Hoehn-Yahr, mkana onenku cua npu BIT (LLICBIT) (Parkinson
Disease Sleep Scale), mkana connmuBoctr DmnBoprta (ILICD) (Excessive Sleep
Scale).

CratuCcTHYECKHE METOMAbl: OIICHKA 3HAYMMOCTU MEXTPYIIOBBIX
paznuuuii ¢ nomoubto t-kputepusi CthroaeHTa. OILEHKY B3aUMOCBS3EH
MEXK]ly MOKa3aTeIsIMUA MPOBOAIM MPU TTOMOIIU KOPPEISIIMOHHBIX MaTpHIL
[Tupcona.

Pesynbratel: runepcoMuusi BbisiBIeHa Yy 44 % OONBHBIX, U3 HHX
MIOBBIIIIEHHAs JHEBHAs COHIMBOCTh 6e3 H3 ormeuanace y 15% GonpHbIX, H3
0e3 OIIYIIEHHS] COHJIMBOCTH B TeueHue JHS — Yy 14% OOJIBHBIX, B OCTAIBHBIX
cinyvasix — ux coueranue. [laruenTtsi ¢ [ITIC He oTiMyanuck OT 60JIbHBIX 0€3
TUIIEPCOMHUN TSKECTHIO HaApylUIEHWH HOYHOro cHa. [lo cpaBHeHHio ¢
nanureaTamu ¢ 11C nmammenTs! ¢ snu3onamu H3 orinnyanuch oT O0JBHBIX 0€3
THIIEPCOMHUU OOJbIIECH BBIPAXKEHHOCTHIO HAPYIICHUW CHA, MO CyMMAapHOMN
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onenke — IIICBIT — 4,83+0,21 B cpaBaenuu ¢ 7,06+0,12 y marmenToB 6e3
runepcoMann  (p<0,05) (MeHbIIEMY 3HAYECHHIO COOTBETCTBYET OOJIbINAS
TSOKECTh HapyllieHuil). BblsBieHa NO3UTHBHAS KOPPENSLUOHHASA CBSI3b
30108 H3 ¢ 6ombiel yactoTol paHHUX NMpoOyxkaeHui Ha 3-if cragun BI1

(r = 0,42, p<0,05), vacToTOM HaApyIICHHH 3achillaHWi Ha 4-U CTagUH
3aboneBanus (r = 0,84, p<0,05).
3akroueHue: TTOJTYYCHBI CBUJIETEIHCTBA KJIMHUKO-

naTo(U3HOJIOTUYECKON T€TEePOTeHHOCTH THNEpCOMHUU y OonbHBIX ¢ BII ¢
MO3UIMN PA3HOW CTETMEeHH 3HAYMMOCTH JIUCCOMHHUYECKUX DPACCTPOWCTB B
naTo(pU3NOIOTHH ee POsBIEHUI. Bompockl HEOTHOPOAHOCTH TUTIEPCOMHUHN
npu BIl  TpeOyroT  nmanmpHeWmiero  yTOYHEHUs g pa3paboTKu
b depeHInpPOBaHHOTO TIOIX0/1a K TePaIiu.

THE RELATIONSHIP HYPERSOMNIA WITH THE QUALITY OF
NIGHTTIME SLEEP IN PATIENTS WITH PARKINSON'S DISEASE
Shevtsova K.V., Nodel M.R.
Neurology Department Of I.M. Sechenov First Moscow State Medical University,
Moscow, Russia
E-mail: shevtsova.kseniya@yandex.ru

Introduction: hypersomnia in Parkinson's disease (PD) is accompanied
with excessive daytime sleepiness (EDS) during the day and/or short
unintended fallings asleep without preceding sleepiness. It is important to
clarify interconnections of the hypersomnia with the quality of night’s sleep
to understand the pathophysiology of hypersomnic syndrome.

The aim of research: the main goal of our study was to compare
characteristics of the night sleep in patients with certain variants of the
hypersomnia and without it.

Methods: 106 patients (54 men and 52 women) with Parkinson’s
disease without dementia were included in the research. Average age was
63.78 +£0.6 years, mean stage of disease was 2.6+0.2, mean duration of the
disease was 6.3+3.2 years. The Hoehn-Yahr scale, Parkinson Disease Sleep
Scale, Excessive Sleep Scale were used in the research.

Statistics: unpaired Student’s t-tests were used to compare quantitative
variables and Pearson's correlation coefficient for quantitative variables.

Results: hypersomnia was detected in 44% of patients, including
excessive daytime sleepiness without unintended falling asleep episodes was
observed in 15% of cases, unintentional falling asleep without the feeling of
sleepiness during the day — in 14% of patients, its combination — in other
cases. Patients with EDS did not differ from patients without hypersomnia by
severity of nocturnal sleep disturbances. In contrast, patients with EDS,
patients with episodes of unexpected sleep differed from patients without
hypersomnia by the greater severity of sleep disorders. On the overall
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assessment using Parkinson Disease Sleep Scale mean was 4.83+0.21
compared to 7.06+0.12 in patients without hypersomnia (p<0.05) (smaller
values correspond to more severe symptoms). Our results revealed positive
correlation between unexpected episodes of falling asleep with higher
frequency of early awakenings in the 3-th stage of Parkinson's disease (r =
0.42, p <0.05) and difficulties staying asleep on the 4th stage of the disease (r
=0.84, p <0.05).

Conclusion: we obtained evidence of clinical and pathophysiological
heterogeneity of hypersomnia in patients with Parkinson's disease from the
perspective of varying degrees of sleep disorders importance in the
pathophysiology of its manifestations. The issue of
heterogeneoushypersomnia in Parkinson's disease requires further research to
develop differentiated approach to therapy.

N3MEHEHUWE BPEMEHHBIX XAPAKTEPUCTHUK IIUKJIA COH-
BOJAPCTBOBAHMUE Y KPbIC ITPU CTAPEHUHA
Hlemakosa T.C., Cumonosa B.B., I'yzeee M.A., Ilacmyxoe¢ IO.D.
Hncmumym ssonroyuonnoti gpuzuonocuu u ouoxumuu um. M.M.
Ceuenosa PAH, Cankm-Ilemepoype, Poccus
E-mail: taisia070296@mail.ru

bonesnp Ilapkuncona (BII) — mupoko pacnpocTpaHEHHOE
HelpoJereHepaTuBHOE 3a0o0JieBaHUE, BO3HHUKAIOILIEE, KaK IMpaBWIO, IMpHU
crapennn. CBoeBpeMeHHas auarHoctuka bII 4pe3BblyailHO 3aTpylHEHA,
IIOCKOJIbKY mnpu pa3Butud  bII mOpoucxoguT «yTsKEIEHWE» MHOTHX
HEMOTOPHBIX CHMIITOMOB, XapaKTEPHBIX ISl CTAPEIOLIETO MO3ra. Y CKOPUTH
MOMCK HEMOTOPHBIX MapkepoB pa3BuTus bII MoOXXHO mnyTeM co3gaHus
aJICKBaTHBIX Mojesen noknmHndeckon crtaauu bII y sxuBoTHBIX. OHAKO 3Ta
aKkTyaJbHas mpoobyiemMa 10 CUX MOop He peleHa: 1) Takue MOAENH y )KUBOTHBIX
MIPU CTAPEHUM OTCYTCTBYIOT; 2) XOTSl HAPYIIECHUS CHA PACCMATPUBAIOTCS KaK
tunuyHbie cuMnToMbl BIT (BcTpeuaroTcs mpumepHo y 90% nanuentos c bI1),
MOKa HESICHO, KAKME U3 HUX MOTYT OBITh PAHHUMHU MapKepaMH €€ pa3BUTHS;
3) nmaHHble 00 M3MEHEHMSX IMKJIA COH-OOAPCTBOBAHHE MPH CTApPCHHUH Y
MJICKOTTUTAIOIIUX-KUBOTHBIX HEMHOTOYUCIECHHbI W TMPOTUBOPEYUBHI U HE
MO3BOJISIIOT COCTABUTh TMPENICTABIIEHHE 00 WX COOTBETCTBHHM BO3PACTHBIM
M3MEHEHHSIM CHA YEJIOBEKa.

B mnacrosimeit paGoTe C TOMOIIBIO CHUCTEMBI TEJIEMETPUUYECKOMN
perucTpanuyu TOJMCOMHOTPAMM H3Y4Y€Hbl BPEMEHHBIE XapaKTEPUCTHKU
IIMKJIa COH-0OJPCTBOBaHUsA Yy B3pocibiX (7-8 mec.) m crtapeix (19-20 mec.)
Kpbic Bucrap B yclioBUSIX CBOOOJHOIO MOBEACHUS. YCTAaHOBIEHO, YTO Yy
CTapbhlX KpBIC 1O CpaBHEHHIO CO B3pocibiMu o0imiee Bpems (OB)
O0onpcTtBoBaHus yMeHblnaetcs, a OB wMennennoBosHoBoro cHa (MBC)
YBEIMYHMBAETCS B TEMHOM (pa3e CyTOK U B CPEHEM 32 CYTKH, YTO HECKOJIBKO
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OTJINYAETCS OT U3MEHEHUH, MMOJYUYCHHBIX Y YEJIOBEKA U IPHI3YHOB. DTO MOXKET
OBITH CBSI3aHO C BHUJIOBBIMH OCOOCHHOCTSIMU W OTJIMYUSMU CPAaBHUBAEMBIX
TPYII KUBOTHBIX O BO3PACTY.

HaubGonee cTaOUIBbHBIMU TOKa3aTEISIMU BO3PACTHBIX H3MEHEHUI
IIMKJIa COH-OOAPCTBOBAHME, BBIABICHHBIMUA B Halled padoTe, y 4deloBeKa
(BKJIIOUAs MeTa-aHaIM3) U y psAla BUAOB MJIEKOIMUTAIOIIUX OKa3ajluCh, BO-
MEPBBIX, OTCYTCTBUE 3HAYMMBIX PA3JIMYMN BO BPEMEHHBIX XapaKTEPUCTUKAX
MapaIOKCAIBHOTO CHA M, BO-BTOPBIX, EPECTPOMKa MUKPOCTPYKTYpbl MBC,
BEIYIAsl K YBEJIMYEHUIO CYTOYHOM JIOJU MOBEPXHOCTHOTO M MPEPHIBUCTOTO
CHA.

Pe3ynprarel ucciienoBaHusT MOTYT  IOCIYXKHThb  OCHOBOM  JUIA
MOCJICIYIONIETO OMPEEICHUST BO3PACTHBIX OCOOCHHOCTEM HapyIICHUS
CTPYKTYpPbl CHa MNpPU MOJCIMPOBAHUM JOKIMHUYECKOM craguu bII y
cTaperoux Kpsic Bucrap.

Padora nogaepxkana rpanrom PH® Ne 16-15-00278

CHANGES IN SLEEP-WAKE CYCLE CHARACTERISTICS IN

AGING RATS
Shemyakova T. S., Simonova V. V., Guzeev M. A., Pastukhov Yu. F.
Sechenov Institute of Evolutionary Physiology and Biochemistry RAS, St.
Petersburg, Russia
E-mail: taisia070296@mail.ru

Parkinson's disease (PD) is a widespread neurodegenerative disease
typically associated with aging. Timely diagnosis of PD is extremely difficult
because it is complicated to distinguish the symptoms of the disease and aging.
The progress in the search for non-motor markers of PD could be achieved by
the development of adequate models of preclinical PD stage in animals.
Nevertheless, this actual problem is not solved yet. Firstly, there are no
suitable PD models in aging animals. Secondly, despite the fact that changes
In characteristics of sleep-wake cycle occur in 90% of patients with PD, it is
unclear which types of sleep disturbances should be regarded as early markers
specific for PD. Finally, the existing data on sleep disorders in mammals are
scarce and contradictory that makes impossible to draw an analogy between
age-related changes of sleep in humans and model animals. In the present
study, we apply telemetry system to investigate temporal characteristics of the
sleep-wake cycle in adult (7-8 months) and aging (19-20 months) Wistar rats
under conditions of free animal behavior. In aging rats compared to the adult,
wakefulness total time is found to be reduced, and slow-wave sleep (SWS)
total time — to be increased both in the dark phase of day and during the day
on average. These results slightly differ from ones obtained in humans and
rodents. The difference may arise from species particular qualities and the age
diversity of the compared groups. The most stable parameters indicating age-
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related changes of sleep-wake cycle, which have been identified in our study
as well as in humans (including a meta-analysis) and a range of other mammal
species, are: 1) absence of significant differences in REM sleep temporal
characteristics; 2) disturbance of the SWS microstructure, leading to an
increase in the proportion of superficial and fragmented sleep. The findings
provide the basis for subsequent differentiation of age-related and disease-
related sleep disturbances in the model of preclinical PD stage in aging Wistar
rats.

This work was supported by Russian Science Foundation grant No. 16-15-
00278

IMNJIOTHOE NCCJUIIEAOBAHUE ITPOLECCA 3ACBIIIAHUSA Y
JHOI[Eﬁ ITPU MPOCJIYILINBAHUU BUHAYPAJIbHBIX BUEHUI
N CXOJHBbIX BUJIOB MOHOTOHHOI'O 3BYKA
Hlymos JI.E.}, Ceeusnuxoe /I.C.%, /lopoxoe B.B.

1 — @BI'Y Uncmumym evicuiell Hep8HOU OesmeibHOCIU U HetpoPU3UOLOUl
PAH, Mockea, Poccus
2 — kageopa Hopmanvroii gpuzuonoeuu Meouyurcxoeo uncmumyma PY/[H,
Mockesa, Poccus
E-mail: dmitry-shumov@yandex.ru

B nocnenHee necAatuiieTMe AakTUBHO HCCIEAYIOTCS BO3MOYKHOCTH
YIIYYIIEHHS CHA Pa3JIMYHbIMU METOJIaMHU HEUBA3UBHOW CTUMYJISILIUM MO3Tra, B
YaCTHOCTH, aKyCTHYeCKMMHU BoszaeuctBusamu. Kak mnpasuno, Takoe
aKyCTMYECKOE  BO3JCWUCTBHE TNPEACTaBIsIeT CcO00M  MEPUOIUYECKYIO
[IOCJIEZI0BATEIBHOCTh CUTHAJIOB, HAIIPUMED, IIETYKOB WM OueHuil. buenus
— 93T0 (uU3MYecKoe SBJICHUE, BO3HUKAIOIIEE MPU HAJTOXKEHUH JBYX
KOJIeOaTeNbHbIX MPOIECCOB OIM3KOM YacToThl. B yactHOCTH, 3 PexT Orenuit
XOpOIIIO M3BECTEH B My3blke. HO B aKyCTHMKE HW3BECTEH TakXke TEpPMHH
«OuHaypalibHble OMEHHUsD — B JIAHHOM ClIydae y»Ke CyObeKTUBHbBIN 3PQeKT,
OILYIIAEMbIi CIIyIIATeNIEM MPHU MOJa4e B MPABOE U JIEBOE YXO aKyCTHUYECKUX
CUTHAJIOB HEMHOIO oOTJIMYaroleics yactorel. K HacTosimeMmMy BpeMeHHU
HaOpaJyica 3aMeTHBI 00BEM HCCIIeOBAHUMN, MOKa3aBIIUX 3(PGHEKTUBHOCTH
OMHaypalbHBIX OMEHHMH B KayecTBE CPEACTBA, YJIYUIIAIOIIET0 COH, MpPH
IIOMOIIA IICUXOJIOTHYECKOTO0 TECTUpPOBaHUS ucHbITyeMbix. C  mpyroit
CTOPOHBI, UCCIICOBAHUMN, TOATBEPKAAIOIMUX (PU3HOIOTMUECKOE BO3ICHCTBIE
OMHaypajnbHBIX OMEHMII Ha MpoLecC 3achbllaHUs U MOCJIEIYIOIIEr0 CHa
YeJIoBeKa, O4eHb Masio. B ganHOM paboTe mpoBeneH CpaBHUTEIbHBIA aHAIIN3
BPEMEHHU 3aChIMaHMsl, ONPEEIIEMOr0 M0 Hayaly BTOPOW CTaJUM JTHEBHOTO
cHa (MOSIBJIECHWE COHHBIX BEPETEH), MPU NPEIbABICHUH TPEX (POHOrpaMM CO
CXOJHBIMH XapaKTEPUCTHKAMU MOHOTOHHOTO 3ByKa. [lokazaHo, 4TO 3BYK,
colepkalmii OuMHaypanabHble OWEHHUS, JOCTOBEPHO YMEHbIIAT BpeMs
3aChIIIaHUS IO CPABHEHUIO CO 3ByKOM aHAJIOTUYHOM CTPYKTYPBI U TPOMKOCTH,
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He conepkaumM Oouenuil. Bpems 3aceimanus y 10 ucneityemsix u3 14 npu

MPOCITYIINBAaHUHU (POHOTPAMMBbI ¢ OMHAYPaTbHBIMU OMEHUSIMH ObLIIO MEHBIIIE.
Pa6oTa BbInoJiHeHa npu noaaep:kke rpanta PITH® Ne 16-06-01054a

A PILOT STUDY OF FALLING ASLEEP PROCESS IN HUMAN
LISTENING TO BINAURAL BEATS AND SIMILAR TYPES OF

MONOTONOUS SOUND
Shumov D.E.%, Sveshnikov D.S.?, Dorokhov V.B.!
1 — Institute of Higher Nervous Activity and Neurophysiology RAS, Moscow,
Russia
2 — Normal Physiology Department, Institute of Medicine, RUDN University,
Moscow, Russia
E-mail: dmitry-shumov@yandex.ru

Last decade there were plenty of studies concerning possible sleep
improvement by means of different types of non-invasive brain stimulation
and in particular the sound stimulation. Usually the sounds of that kind are the
periodic sequence of signals like clicks or beats. Beating is the physical
phenomenon appearing when two oscillation processes of close frequencies
are superimposed. In acoustics, there is also the term “binaural beats”. In this
case subjective feeling is experienced when acoustic tones of slightly different
frequency are applied separately to each ear. Currently a noticeable amount of
research demonstrating the effectiveness of binaural beats as sleep enhancing
tools has been accumulated, by means of subjects’ psychological testing. From
the other hand there is the physiologic effect of binaural beats on sleep onset
and the following sleep process that has very little evidence to support.

The paper provides comparative analysis of the falling asleep time
detected by the beginning of the 2nd sleep stage (sleep spindle appearance)
during presentation of 3 similar monotonous sound types. It is shown that the
sound containing binaural beats confidently decreases the time of falling
asleep in comparison with beatless sound of similar pattern and volume. The
time of falling asleep was shorter in 10 of 14 subjects who listened to the
record with binaural beats.

The study is supported by Russian Humanitarian Science Foundation grant
No. 16-06-01054a
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