A NEW THERAPY OF SLEEP: THE SOMATOSENSORY ELECTRICAL
STIMULATION IN HUMAN SLOW-WAVE PHASE OF SLEEP

Indursky P.A., Dunaevsky L.V., Markelov V.V.,
Shakhnarovich V.M., Dementienko V.V.
NEUROCOM LtD

e-mail: peter.indursky@yandex.ru

Human sleep disorders appear objectively as in the form of multiple
parameter changes in sleep structure as in subjective assessment of sleep quality.
The wvarious therapeutic effects on sleep in some way contribute to the
normalization of sleep structure and improve its subjective assessment. The
proposed method of electrical stimulation during sleep has significant advantages
for the treatment of sleep as compared to the previous therapies.

The main task of the work is to determine possible effects of electrical
stimulation of human body in slow-wave phase of sleep in order to normalize sleep
structure. Our team is developing a new method of electrical stimulation during
sleep. The basic gist is the applying of electrical pulses during the delta phase of
sleep.

The sleep structure in healthy humans as well as the people with certain
sleep disorders (a total of 12 persons) has been studied. Electrodes for the
stimulation were superimposed on all the night. The subjects slept in a sleep lab 4
nights in succession. The 1* and 2™ nights - adaptation and background — were
without electrical stimulation. The next two nights were with the electrical
stimulation of the delta phase of sleep with a frequency of 1 Hz, a current of 80%
from perceived level. Plated electrodes for stimulation were installed on the palm,
all the night. Registration of polysomnographic sleep was performed by the
standard procedure 10-20: EEG Fpl, Fp2, C3, C4, T3, T4, Ol, O2. Additionally
recorded were EOG, EMG, ECG and respiration.

Studies of electrical stimulation of the delta phase of sleep demonstrated
significant improvement in overall sleep on the set of indicators, both objective
and subjective. The objectives are: increasing the intensity of the delta rhythm,
increase in the duration of the delta phase of sleep, improve the quality of REM
sleep and increase in the intensity of its phasic components during the second night
half, namely, rapid eye movements. In its subjective characteristics, the normalized
sleep differs in increasing sense of depth of sleep, refreshment, elevated the
morning mood as compared to the evening one, much more informative dream
reports. After awakening, the subjects felt an increased muscle tone, the desire of
physical and mental alertness, improved mood, optimism, increased intellectual
activity.

Electrical stimulation of sleep is an important and perspective way to impact
sleeping brain in order to improve sleep quality and, in general, the quality of
human life. By itself, the electrical stimulation during sleep has a number of
physiological and technological advantages. Physiological benefits: the impact is
non-invasive as compared to pharmacology, such stimulation has no character of
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continuous therapy, no adverse effects, can be used by women during and after
pregnancy. Technological advantages: less expensive as compared to the drug
treatment, comfortable using of equipment with the improvement of its design. The
use of the hardware assumes its universal and widely available consumption.
Electrical stimulation during sleep can be used alongside with other forms of
treatment of sleep disorders.
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Hapymienuss cHa 4yenoBeka OOBEKTHBHO TMPOSIBISIIOTCS Kak B ¢opme
M3MEHEHUM pa3IMYHbIX NapaMeTpPoOB CTPYKTYpbl CHAa, TaKk M CYOBEKTUBHOMU
OIICHKOM KadecTBa CHA. Pa3nuuHble TepaneBTUYECKUE BO3JICUCTBUS HA COH B TOU
WM WHOM Mepe CIOCOOCTBYIOT HOpPMaiu3allid CTPYKTYpPhl CHA M YJIY4ILIAOT
CyOBEKTUBHYIO €ro OueHKy. lIpennmaraeMblii MeTOJ ANEKTPUUECKOW CTUMYJIISLIMU
YeJoBeKa BO CHE CIIOCOOCTBYIOT HOpPMAJIM3ALMU CTPYKTYPhl CHA, YIYy4lIaeT
CyOBEKTHUBHYIO €r0 OLIEHKY U UMEET OIpeJIeNICHHbIC TPEUMYIIIECTBA B TEPAIlUU CHA
10 CPaBHEHHUIO C CIIOcoOaMu

OcHoBHOU 3agadeil palOOThl  SIBISETCS  OMpENEICHHUE BO3MOKHOCTH
BO3JCUCTBUA  DJJIEKTPUYECKOW  CTUMYJILMM  OpPraHW3Ma  4YellOBEKa B
MEJIJIEHHOBOJIHOBOM (ha3e CHa C IeiIbl0 HOpMalu3aluu CTPYKTyphl cHa. Hama
rpynmna pa3padaThIBa€T HOBBIM CIOCOO 3JIEKTPOCTUMYISIIUU BO cHE. OCHOBHas
CyTh €r0 3aKJIIOYaeTCAd B IMOJAY€ INEKTPUUYECKUX HWMIYJIbCOB BO BpEMs AEIbTa-
(a3ml cHa.

HccnenoBanuchk CTpyKTypa CHa Kak 3/I0POBBIX, TaK W JIFOAEH C TEMH WJIHU
WHBIMU paccTpoiicTBamMu cHa (Bcero 12 wuenoBek). HMcmobiTyemble cnanu B
nabopatopuu cHa 4 HOuu NOAPsA. 1-1 U 2-1 HOUb — ajanTaluoHHas u (GoHoBas -
0e3 2JIEKTPUUECKON CcTUMYNANUHU. J[Be mocienyromue HOYM — C DJIEKTPUUECKOMN
cTuMyisiniued B naenbra-gaze cHa c¢ uvactorod 1 I'm, ¢ cumoit Ttoxka 80% oT
omymiaeMoro. IlocepeOpEéHHbIC ANEKTPOABI AJIsI CTUMYJISLIMKM YCTAHABIMBAIUCH Ha
JaJIOHH, BO BCE HOYHU. Perucrtpanus moJamcOMHOTpaMMBbl CHA OCYIIECTBIISLIACH MO
craggaptHot cxeme 10-20: 293I' Fpl, Fp2, C3, C4, T3, T4, Ol, O2.
JlonomaurtenpHo 3anucbkiBanuck J0I°, OMI', OKI' u npixanue.

HccnenoBanusi MO 3JIEKTPUYECKOM CTUMYJISILUM B JeibTa-(ase cHa
MPOAEMOHCTPUPOBAIM B LEJIOM 3HAYUTEIBHOE YJIYy4YUIEHHE CHAa MO pAxy
nokaszaresnel, Kak OObEKTHUBHBIX, TAK U CYOBEKTHUBHBIX, & UMEHHO: yBEJIHWYECHUE
MHTEHCUBHOCTH CaMOr0 AENbTa-pUTMa, YBEINUYCHUE MPOJOJIKUTEIBHOCTH JEbTa-
da3pl  CcHa, YIyYllIeHUS KadyecTBa MapaJoOKCaJbHOIO CHAa U  YBEJIMYECHHUE

58


mailto:peter.indursky@yandex.ru

MHTEHCUBHOCTU €ro (pa3zuvecKuX KOMIIOHEHTOB BO BTOpPOW MOJOBHHE HOYH, a
MMEHHO, OBICTPBIX JBIWKEHHI Tia3 B ObicTpoM cHe. [lo cyObeKTHBHBIM
XapaKTEPUCTUKAM HOPMAJM30BaHHBI COH OTJIMYAETCS YBEIMYEHUEM ONIYIICHUS
[NIyOUHBI CHA, BBICIIAHHOCTBIO, TMOBBIIICHHBIM YTPEHHHM HACTPOCHUEM IO
CPaBHEHHMIO C BEUEPHHUM, 3HAUYUTEIBHO O0Jiee COAEpKaTeIbHBIM OTYETOM O
cHoBusieHun. llocrme mnpoOyXJeHHsT UCHBITYEMbIE OIIYIIATN MOBBIIICHHBIN
MBIIIEYHBIA TOHYC, KeJIaHUe (PU3NUECKON U YMCTBEHHON aKTUBHOCTH, YIYUIIEHUE
HACTPOEHUS, ONTUMU3M, MTOBHIIIICHUE UHTEIICKTYaIbHOU aKTUBHOCTH.

DOneKkTpuuecKkass CTUMYJISIUSA CHA SIBIISIETCS BaXXHBIM U TEPCIEKTUBHBIM
HaIpaBJICHHUEM BO3JICHCTBUS HA CHSIIUN MO3T B IEJISIX YIYUIlIEHUS €ro KauecTBa U,
B II€JIOM, KauecTBa >KU3HU 4desioBeka. Cama 1o cebe AeKTpuyecKass CTUMYJISIUS
BO CHE wuMeeT pAl (U3MOJOTHYECKUX W TEXHOJOTMYECKUX MPEUMYIIECTB.
DuU3HOIOTUYECKUE MPEUMYIIECTBA: HEMHBA3UBHOCTh BO3JIEUCTBUS 1O CPABHEHUIO
C JICKapCTBEHHBIM, TakKas CTUMYJISLMS HE MMEET 0053aTelIbHBbI HEempepbIBHBIN
XapakTep Tepanuu, He UMeeT MOOOYHBIX MPOSBICHUN, MOKET ObITh HMCIOIH30BaH
KEHIMHAMH BO BpeMs U mociie 0epeMeHHOCTH. TeXHOIOoTHUeCKre MPenuMyIecTBa:
CHUXKEHHUE Cce0eCTOMMOCTH TpPOILEAYpPhl 1O CPaBHEHHIO C JIEKAPCTBEHHBIM
Je4eHUEeM, KOM(POPTHOCTh HCIOJIb30BAHUS amnmaparypbl € VYIY4YIICHUEM €€
nu3aitHa. Mcnonb3oBaHue anmapaTHBIX CPEACTB MPEANOJIaraeT ux YHUBEPCAIbHOE
U MIMPOKO JOCTYMHOE MOTpelieHue. DIECKTPOCTUMYIALMNS BO CHE MOXKET OBbITh
MpUMEHEHA HapsiAy ¢ APYruMH (popMamu JI€UEHUS HApYIIEHUN CHA.
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