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OB OJTHOM OCOBEHHOCTH OTOBPAKEHHUA PEAJIBHOCTH B
CHOBUJIEHUMAX

Aeaxkymoes C.B.
Bocmouno-Eeponeiickuiit Hncmumym Ilcuxoananusza, CI16, Poccus
asvl004@mail.ru

C He3anmamsTHBIX BpPEMEH CHOBUJEHHUS pacCMaTpUBAINUCH JIIOJbMH Kak
cBoeoOpa3Hasi KapTHHA PealbHOCTH, B KOTOPOU CXOJATCS MPOLLIOE, HACTOSIIEE U
Oynyllee YeloBeKa, a TaK Ha3blBaeMble «boNbIlIME€ CHB» MOIYT OTpaXarTb
npouuioe u Oyayiee MHOrux Jiojaei. HecomHenHo, Hanboliee MOJIHO OHA OblLia
IIPEACTABIECHA B COHHUKAX, CYIIECTBOBABIIMX BO BCE BPEMEHA U Y BCEX HAPOJOB.
B namm nHu HambOosbliee BHUMAaHME K CHOBHJICHUSAM MPOSBIAET MEIUIIMHCKAs
IICUXOJIOTHsA, CIPABEIJIMBO paccMaTpuBas (B 3TOM cMblcie cienys ['pedeckoit
TpaJulIMM) HX KaK IIEHHbIA TICUXOTEPANEeBTUUECKUM W JAMArHOCTUYECKUM
Marepuai. (OCHOBHbIE yCWJIMSI COBPEMEHHAasi IICUXOJIOTMYECKAas  Hayka
COCpPEIOTOUMJIa Ha TMOCTPOCHMM AaJIeKBaTHOM MOJEIW CcaMoro (QeHoMeHa
cHoBuAeHUs. CHOBUIEHUS KAaK CHOCOO OTpa)K€HUs KApTUHBI MHpa CyObEeKTa B
TOM CMBICIIE JAOJKHOTO BHUMAaHHUSl B COBPEMEHHOM MCHXOJIOTMYECKOl HayKe He
MOJTYYHIIH.

[enbto npensaraeMoii pabOTHI SIBISIETCS HCCIEIOBAHUE OCOOEHHOCTEH
NOSIBJICHUS (PparMEeHTOB OOJpPCTBEHHBIX BIEYATIEHUH B CHOBHJeHUU. llon
dbparmeHTOM OyJieM IMOHUMATh 3JIEMEHT CHOBHUACHHS, KOTOPBIM (popMupyercs
BOKPYI' TOTO WJIM HMHOrO0 OOJPCTBEHHOIO BIEYATJICHHUs (BOCIIOMUHAHUS) WIIU
«JIHEBHOTO OCTaTKay.

B kadectBe THMOTE3bl BBIABUTAETCS TMOJOKEHHE O TOM, YTO (PParMEHTHI
CHOBHUJICHUH, AaCCOIMUPOBAHHBIE C BIEUATICHUSMU OOJPCTBEHHON >KHU3HH,
pacrozaratorcsi B HeCIy4ailHoOM, @ UMEHHO, IPEUMYIIECTBEHHO PETPOCIIEKTUBHOM
(oOpaTHOM TOSIBICHHIO HUX B OOJPCTBEHHOM ku3HW) mnopsake. Ilpu 3ToM,
3JIEMEHTHI OOAPCTBEHHOM pPEaJbHOCTH MOSBISIOTCS B CHOBHJIEHUHU MO OOJbIIEH
YacTH B KOHTPACTHOM K HEW BUJIE: T€3a-aHTUTE3A.

Jlns mpoBedeHus uccienoBaHUS Obul  pa3paboTaH METOJ  aHaju3a
colepKaHUsl CHOBMJIEHHUS Ha MpEAMET IOMCKa B HEM (ParMeHTOB JHEBHBIX
BIIEYATJICHU. AHKETa y4acTHHMKA HUCCIEIOBAaHUS COJEpKajla IPYIIy BOIPOCOB
aHaAMHECTUYECKOTo XapakTepa (I1oJ1, Bo3pact, npodeccus, o0pa3zoBaHue, y4acTUe B
NICUXOTEPANEBTUYECKON MporpaMMe U T.J.), TEKCT CHOBHJICHUS, MOJYYCHHBIA B
BUJIE caMooTyeTa, JUOO0 3amMCaHHBIA OSKCIEPUMEHTATOPOM CO CIOB U
KOMMEHTapuu K Hemy. [l BbIsiBIeHUS (parMEeHTOB CHOBHUJCHHS, CBS3aHHBIX C
JHEBHBIMM BIECYATIICHUSIMA YYACTHUKAM SKCIEPUMEHTA MPEIarajlloch OTBETUTH
Ha Bomnpoc: «IIpucyrcTBytoT 11 B Baliem CHOBHIEHUU 3JE€MEHTHI, KOTOPbIE UMEIU
MECTO B OOApPCTBEHHOW KU3HU?». [lpu HTOM yYACTHHKM JOHKHBI OBLIH
MaKCUMaJIbHO TOYHO OTME€YaTh BpPEMsSI MOSIBJICHHUS TOTO WM HHOTO JIHEBHOTO
COOBITHS, BOCIPOU3BOJMMOIO B CHOBUAEHMHU. Kpome 3TOro aHkera cojeprkaia
Borpockl Tecta «Munumynet» (71 Bompoc). B skcnepumente ydactBoBasio 87
4esoBeK (72 KEHIMUHBI U 15 My>K4uH), OT KaXX0T0 W3 KOTOPHIX OBLIO TOTyYEeHO



MO0 OJIHOMY IMPOAHAIU3UPOBAHHOMY Ha MPEAMET IOUCKA OCTATKOB JHEBHBIX
BIEYATIIEHUN CHOBUAEHHUIO. CpeaHUil BO3PAcCT YYaCTHUKOB cocTaBui 37,9 rona,
CaMOMY MOJIOJIOMY YYaCTHHKY 28 jiet, camomy noxuiaomy 58. N3 87 y4acTHHKOB
57 mpuHUMAaJKM y4acTHE B Pa3HOro poja MCUXOTEPareBTUYECKUX Mporpammax, B
OCHOBHOM, TICUX0aHAJTUTUYECKU OPUEHTUPOBAHHBIX.

WccnenoBanue mO3BOIMIIO BBISIBUTH LEIBIA PSiJl OCOOEHHOCTEH MOCTPOCHHUS
CHOBHUYECKOM KapTUHBI PEaJTbHOCTH, HAa KOTOPYIO OKa3bIBAIOT BIMAHHE Kak
COILIMAJIbHO-OMOJIOTUYECKHUE, TaK u UHANBUY AIbHO-TICUXOJIOTUYECKUE
ocobeHHOCTH cyObekTa. B kauecTtBe 0000IIarOIEro BBHIBOJA MOXET BBICTYNATh
clenyroee TOJIOKEeHHE: CHeUpUKON CHOBUIYECKOM KapTHHBI PEATbHOCTH,
ABJISIETCSA ee «OOPaTHOCTHY WIn «JIOTIOJTHUTEIbHOCTbY; Takas
«JIOTIOJTHUTEIBHOCTBY» MPOSIBIAETCS KaK B KOHTPACTHOM K PEAIbBHOCTH XapaKTepe
HEKOTOPBIX 00pa30B CHOBUJICHUH, TaK M B 0OpaTHOM K OOJPCTBOBAHHIO MOPSIKE
CJIEIOBAHUS dTUX 00Pa30B B CHOBUICHUH.

ABOUT THE SOME FEATURE OF REALITY REFLECTION IN DREAMS

Avakumoy S.V.
East European Institute of Psychoanalysis, Saint Petersburg, Russia
asvl004@mail.ru

From the ages dreams was considered like specific reality picture that
assembled future, past and present for man or men (in “Big dreams”). That picture
mostly fool was presented in dreambooks. Our days the most attention to dreams
demonstrates a medicine psychology. The focus of scientific interest is
concentrated on model adequate elaboration of phenomena. The same time, dreams
like a way of reality reflection is not enough investigated.

The purpose of the actual work is investigation of impressions day fragments
specifications in dreams. A fragment is a dream element that organized around of
the some day impression.

The hypothesis. Dreams fragments associated with days impressions are
disposed in retrospection order to reality mostly. And elements of reality is
appeared in a dream in contrast form to it.

For investigation purpose was designed a special content analysis method
for finding fragments of day impressions. A questionnaire to participants includes
some anamnestic questions (sex pol, age, occupation, education, psychotherapeutic
status etc.), text of dream and comments for it. Participants had to mark as
precision as possible a time of day impression appearance. Psychology status was
defined by MMPI test (71 questions, short version). 87 participants took part in
investigation (72 women, 15 man). Each participant gave a one dream for
investigation. Mean ages of participants is 37,9 years, youngest participant is 28
year, oldest — 58 year. 57 participants take part in difference psychotherapeutic
programs.



Shortly, main results is: a specific of dreams picture is contrast
(complementation) it to wakefulness reality. There are two ways of
complementation manifest: dreams images contrast to reality (for example: black —
white, huge — small, knowing — unknowing man etc.) and reverse order of abidance
that images in dreams.

HEART RATE VARIABILITY PECULIARITIES DURING SLEEP IN
HEALTHY VOLUNTEERS WITH DIFFERENT AUTONOMIC NERVOUS
SYSTEM BALANCE

Aydarkin E.K., Ovchinnikov K. V.
Department of Human Physiology , South Federal University,
Rostov on Don, Russia

Using holter monitoring (ECG, heart rate variability (HRV) measuring) we
studied 95 male healthy volunteers aged 19-23 years, which were divided into 3
groups, according to their sympatho-vagal balance. The last was estimated with
stress index (SI) proposed by R.M. Baevsky, but calculated as an average of all 5
minute consecutive segments of the whole wakefulness. In our previous
publications (e.g. Aydarkin, Ovchinnikov, 2006) we showed that this way of
autonomic nervous system (ANS) balance estimation is more correct in relation to
the traditional one (based on analysis of short ECG episodes).

In the subjects with normal ANS balance (normotonics — 41 men) and in
volunteers with sympathetic dominance (sympathotonics — 34 men) circadian
indexes of SI were more than 1 (i.e. the average SI during sleep was less than the
average SI during wakefulness). But in volunteers with parasympathetic
dominance (vagotonics — 20 men) SI was less than 1.

During some sleep episodes in the vagotonics, SI was very high, though
heart rate (HR) was decreased (41 - 45 b. per m.) and high frequency spectral
power (reflects vagal tone) was high (Fig. 1b) — we called this heart rhythm “rigid”
(RHR). But in some vagotonics, also during low HR, we found heart rhythm which
we called “pendulum” (PHR) (Fig. 1c) because of its almost total HRV absence,
including respiratory sinus arrhythmia.

A possible explanation of this phenomenon may be that according to S.
Porges’ ‘polyvagal theory’(1995), in some states vagal nucleus ambigus (NA)
activity, reflecting respiratory sinus arrhythmia can be decreased as dorsal motor
nucleus (DMNX) activity, (promotes HR decrease), rises.
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Fig. 1.Five minutes examples of heart rate in one volunteer: a) during sleep
without PHR or RHR b) during RHR c¢) during PHR.

RHR episodes were observed mostly in vagotonics and rarely in
normotonics (in this case the episodes were short, and maximum SI was only 200 —
300). PHR episodes were observed in vagotonics only.

Our findings confirm the poltvagal theory and show that DMNX — NA
antagonism occurs not only in pathological conditions but during deep sleep
stages.

According to our study it becomes difficult to agree with G.
Brandenberger’s et al. (2005) point of view that slow wave sleep is the best
condition to estimate ANS balance in relation to wakefulness. Moreover it is
obvious that PHR episodes (at least in vagotonics) cast a deep shadow on the idea
of circadian indexes of HRV, as markers of physiological processes (Verbitsky,
2004).

Conclusion: According to our results, because of PHR and HRH episodes
during sleep the most accurate ANS balance can be established during wakefulness
rather than during sleep. Rigid heart rhythms occur only in people with vagal
dominance and play a crucial role in estimation of HRV circadian indexes.

N3MEHEHUA BOAPCTBOBAHUA U CHA YEJIOBEKA B YCJIOBUAX
I'NITEPKAITHUUA

Angépoe EJL, Bypuxoe A.A., Ilanazoe M.A., Yepnosa T.B.
Jlabopamopusa Heiipoouonozuu, Iledazozuueckuit Hncmumym IO®Y, Pocmog-
na-/[ony, Poccus

[Touck HOBBIX HEMEUKAMEHTO3HBIX croco0oB KOPPEKLUU
(yHKUMOHANBHBIX COCTOSIHUM, SIBJISIETCA aKTyaJbHOM 3ajadeil coMHosoruu. B
TOM OTHOIIEHUH BECbMa MEPCIEKTUBHBIM MPEACTABISIETCS HCIONb30BAHUE JUJIS
ATUX IEJNEeN MbIXaHWd C HM3MEHEHHMEM COCTaBa CMECH BJIBIXaEMOTO BO3AYyXa.
YuuThIBali COBMECTHOE JEHCTBUE TUIEPKAMHUYECKOTO U TUIIOKCHYECKOTO
CTUMYJIOB, Kak Oosiee dapdexkTuBHOe ueM pasznenbHoe (bpeciar 1970).

UccnenoBanuss npoBoguiau Ha cTylaeHtax 19-22 ner. ['a3o0Bor0 cmech
oboramennyto CO2 ¢ moHmwkeHHbIM cojepkanremM O2, dopMHpOBaIM 3a CUET
«BO3BpATHOTO AbIxaHus» B annapare (Henames u np. 2006), Korja BbIAbIXa€MBbIii



BO3/IyX, CMEIIMBACTCSI IMPU OYEPETHOM BJOXE C OMNpPEACICHHBIM 00BEMOM
atMoc(epHoro Bo3zayxa. OueHKY (PYHKIMOHAIBHOTO COCTOSHUS OCYILECTBIISUIN C
NOMOIIBIO KOMIIbIOTEpHOM JabopaTopuu cHa — «SAGURA -2000», monutopa
«MUTAP-01-»P-]I», 2-u kamep aJig BUACO-HAOIIOACHUS.

[Tocne wHauama Bo3zaelcTBug cMmecblo C¢ conepxkanue CO2 6%+0,5% wu
npoaopkuTenbHoCcThi0 30 muH., UCC u YJ[ yBenmumuuBanuch, SpO2 u t°C -
YMEHBIIIAJIUCh, YTO COOTBETCTBYET JaHHbIM JuTepaTypbl (Mapmak 1969).
Crabunuzanusa nokaszaTeneil Hactynana Ha 11-12 MuHyTe M TIOCie TPEKpaIeHHs
nbixaHust cMecbio Ha 30 MuH., nmpojospkanack nopsiaka 45-50 MUHYT a mocie
MOCTETNICHHO TPUXOAWIM K HCXOJHOMY ypoBHIO. HalOmromamoch wu3MeHeHHE
nattepaoB OOI. B OoapcTBoBaHMHM OBLTM OTMEUYEHBI CIOHTAHHBIE BCIUIECKH
anb(a-nmoJ0OHOW AaKTUBHOCTH M BO3HUKHOBEHHEM OTICIBHBIX JEIbTa-BOJIH,
nepuot 310t mmres ot 10 no 30 mun. [locne, B Teuenue 5-7 MUHYT, HACTyHaeT
IIOCTENIEHHOE BoccTaHoBiIeHue D01

[locie  mpenBapuTENbHOTO  BO3AEHUCTBUS ~ CMECHIO, Pa3BUTHE  CHA
XapaKTepU3yeTCsl YMEHBIIEHUEM JIATEHTHOTO MEPHUOJia 3aChIaHUs, C HEKOTOPHIM
W3MEHEHUEM CTPYKTypa CHa, U BOCCTAaHOBJICHUEM KPHUBBIX (PU3HOJIOTHUYECKUX
napaMeTpoB K MCXOJHBIM 3HaueHHsM. HaOmronanoch yBeaudeHUE CyMMapHOMU
IPOJOJDKUTEIBHOCTY CHAa TPU  COKpAILIEHWHW TEPUOJ0B  OOJpCTBOBAHUS,
yMmenbiienrneM YCC, Y/I, noBeIlIEHUEM TeMIepaTyphl Tena u nokasarens SpO2.

[Ipy HenpepbIBHOM JIBIXaHUU BO3LYIIHOW CMECHIO, IPOUCXOIUT YBEINYEHNE
o0I1elt MPOMOKUTETFHOCTH JHEBHOTO CHA, a TaKKe MPEICTABICHHOCTH Kak
MEJUICHHOBOJIHOBOM, TaK W TMapaJoKcalbHON (a3 (mapajoKcalbHbI COH, OOBIYHO
3aHMMAaeT HE3HAUYMTEIbHYIO 4acTh JHEBHOrO cHa (I'yrepman 1998)).

HUMAN WAKEFULNESS AND SLEEP DYNAMICS IN HYPERCAPNIA
CONDITION

Alferov E.L., Chernova T.V., Papazov M.A., Shustanova T.A.
Laboratory of Neurobiology, Pedagogical University, SFU,
Rostov-on-Don, Russia

BJIMAHUE YKAUUBAHUSA HA IUKJI BOJAPCTBOBAHUE-COH KPbIC
IIYBEPTAHTHOT' O BO3PACTA

Apucmaxecan E.A., JIviuakos /].B.

Hucmumym 3601104u0nHOU huzuonozuu u ouoxumuu
um. U.M.Ceuenosa PAH, Cankm-Ilemepoype, Poccus
aristak@hotbox.ru

VY kpbic nuHMM Buctap MecsauyHOro Bo3pacta ObUl OCYIIECTBIIEH aHAIU3
nukia 6oapcreoBanue-coH (LIBC) mocne aAByx4acoBoro ykaunBaHusi yactoToi 0,2
['n. 3anucu 231" mapaMeTpoB MPOBOIMUIINUCH C TOBEPXHOCTHBIX KOPKOBBIX U C
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[NIyOMHHBIX (XBOCTATOE SAPO, JOP3AJIbHBIMA TMIIIIOKAMII, IEPEIHUNA TUIIOTAIaMYyC)
OTJIEJIOB TOJIOBHOr0O Mo3ra. [l yKkauuBaHHs MCIIOJb30BAIUCH YEThIPEXIITAHT OBbIE
napajienbHble Kadenu. C NOMOIIBI0 KOMIBIOTEPHOTO 3JIeKTposHuedanorpada
«Hempon-Criektp» u mporpammbl «Jluana» y GOAPCTBYIOUIUX KPBIC OMPEICIISIIN:
1) Bpemennbie mnapamerpbl L[[BC, 2) HOpMUpOBaHHBIE CHEKTPbl MOIIHOCTH
BOJHOBBIX cocTaBisronux O3, 3) koddduimueHtsl CcUHXpoOHU3AUU, 4)
KOA(QUIIMEHTBI KPOCCKOPPEISAIMU MEXITYy OHUORIEKTPUUYECKHUMH TOTEHIIMaIaMu
pa3HBIX CTPYKTYp TOJOBHOTO MO3ra. JIOMOJHUTENBHO MPOBOAWIACH OLIEHKA
apaMeTPOB MMOBEICHUYECKON aKTUBHOCTH KUBOTHBIX B TECTAX OTKPBITOTO MOJIS.

JIByX4acoBO€ YKauMBAHUE BBI3BIBAJIO YMEPEHHOE YCHJIEHHE JIOKOMOTOPHOM
AKTUBHOCTU U PE3KOE MOBBIIICHNE TJIABHBIM 00pa30M, IMOLIMOHAIBHBIX PEAKIIHii;
MCCJIEIOBATEIbCKASI U OPUEHTUPOBOYHAS PEAKIMU MPAKTUYECKU HE M3MEHSJIUCH.
[Tocnenyromass nByxdacoBasi peructpamus [[BC oOHapyxwia CymecTBeHHOE
ymenbiienne B LUBC  gonm  GoapctBoBaHus, yBenmdyeHue Ha o 15-30%
MeIeHHOBOTHOBOTO cHa (M®C) u B 2-2.6 pa3a - ObicTpoBosiHOBOrO (BDC).
Onu30161 BOC nocTeneHHo yIMHIINCh U JOCTUranu 3-7MuHyT (B oHe He Ooiee
1.8mumn).

ITocne 2 wyacoBoro ykauMBaHus B OOAPCTBOBAHUM HMEJIO MECTO
JIOCTOBEPHOE YBEJIIMYEHHWE MOIIHOCTU O BOJIH B THIIOTAJIAMYCE€ U TUIIOKaMIle U
yMeHblleHue - BoidH o W [ | aumanazonoB B runmokammne (p < 0,05). B
TUIOTajJaMyce M THUIIIOKaMIle 3aMETHO BO3pacTalyd 3HAYEHUS KOI(PPUIIMEHTOB
cUHXpoHM3alMU. M3MeHeHHsT  KO3(PPHUIMEHTOB  KPOCCKOPPENSLUU  MEXIY
TUIIOTAIaMyCOM U THUIIOKAMIIOM W JIPYyTMMH MO3TOBBIMH CTPYKTypaMu HOCHIIH
pa3HOHANpaBJIEHHbIN, UHAUBUAYaIbHbIA Xapakrep. B coctossHun M®C 3ameTHO
YBEJIMYUBAINCH JIUIIL KOA()(PUIMETH KPOCCKOPPEISLIUU MEXAY KOPKOBBIMH U
TUIITOKaMIaabHbIMU D01, T.€. yCUIMBaICA YPOBEHb CUHXpOHM3aUnd. OTCYyTCTBHE
noctoBepHbiXx m3MeHeHuil D01 mokazareneit MO®C u bBOC nocne ykaunBaHuUs
IIO3BOJIAET JyMaTb, 4YTO IIAPAMETPBI CTPECCOBOIO BO3ACHCTBHS  SIBISIOTCS
HEJO0CTAaTOYHBIMU ISl TIIyOOKOTO CABUTa B pabOTe€ COH-MHAYUUPYIOIIHMX CHUCTEM
[THC, oHM BBI3bIBAIOT JUIIb CIBUIM TUIWYHBIE JUISI JIEFTKOTO 3MOLIMOHAJIBLHOTO
CTpecca U YBEJIIMYUBAIOT YPOBEHb CUHXPOHU3AIMU B COCTOSIHUM OOJPCTBOBAHUS U
yactuuHo B MOC. TlonyueHHble pe3yibTaThl B 1IEJIOM COOTBETCTBYIOT JAHHBIM 00
YCUJIEHUM HU3KOYaCTOTHBIX PUTMOB OOl mNpu yKauyMBaHUM M COIJIACYHOTCA C
PE30HAHCHOM TUIOTE30M OOJIE3HU JIBHIKECHHUS.

INFLUENCE OF SWINGING ON THE SLEEP-WAKEFULNESS CYCLE
IN PUBERTANT RATS

Aristakesyan E.A., Lychakov D.V.

Sechenov Institute of Evolutionary Physiology and Biochemistry
Russian Acad. Sci., St-Petersburg, Russia

aristak@hotbox.ru

The analysis of SWC and the spectral characteristics of cortical,
hippocampal, caudate putamen and anterior hypothalamic EEG after 2h swinging
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(0.2Hz) in one month old rats was carry out . The decreasing of wake and
increasing both NREM as well as mostly of REM sleep time was found. Power
density in 6 wave bund was changed only in wake and in hippocampal and
hypothalamic EEG. The level of synchronization was increased in cortical and
hippocampal EEG during NREM sleep. The changing of SWC after of 2h
swinging demonstrate the sleep features of the emotional stress. Our results in
common are corresponded to date about elevation of slow-wave rhythms in EEG
after swinging and agree with resonance hypothesis of motion sickness.

YKCIIPECCHSI BCL-2 U P53 B THIIOTAJAMYCE KPBICBI ITOCJIE
JNENMPUBALIMM CHA

Apmamoxuna U.B., benosa B.A.

Jlabopamopusa cpasnumenvHolu COMHONOUN U HEUPOIHOOKPUHOIOZUU,
Hucmumym 3eo0110uyuonnoii gpuzuonocuu u ouoxumuu um. U.M. Ceuenosa
PAH, Cauxkm-Ilemepoype, Poccus

N3BectHO, uTO aHTHanonTo3Hwli Oenok Bcel-2 u mpoanonTo3ubiit pS53
UTPAIOT BAXHYIO POJIb B PETrYyJIALMM MpOLEcca 3alnporpaMMHUpPOBAHHON rubenu
KJIETOK, KOTOPBIA HMMEEeT Ba)XKHOE 3HAUYEHHUE NPHU PAa3BUTUU HEPBHOU CHCTEMBI.
OpnHako B auTepatype U B paboTax Hailel J1adopaTopuu HaKOMUIOCH IOCTATOYHO
JAHHBIX, CBUJCTEIbCTBYIOINIMX O TOM, YTO B pa3JIMYHBIX OT/AENaX MO3ra Hu
0COOEHHO B THIIOTAIAMYCe 3TH OEJIKH 3KCIPECCUPYIOTCA KaKk B HOpPME, TaK U MPHU
pasNUYHBIX (PYHKIIMOHANBHBIX HArpy3kax, KOTOpbIE HE BbBI3BIBAIIM TUOEH
HEHpOHOB. B wyacTHOCTM BBIsIBIEHO ycwieHue oskcnpeccun Bcel-2 u p53 B
CyIpaonTUYECKOM W MapaBEHTPUKYJISIPHOM sJIpax TUIOTajaMyca IMOCJE COJEBOU
Harpy3ku. llenmpio HacTosimiero uccieoBaHHUS OBUIO OLEHUTh, U3MEHSETCS JN
YPOBEHb  MMMYHOPEAKTHMBHOCTM  YKa3aHHBIX  IMENTHAOB B  CTPYKTypax
TUIOTalIaMyca, KOTOpbIE y4acTBYIOT B 3allyCKe MEXaHU3MOB CHA U TaKUM 00pa3oM
B peryjsiquu  mukiaa  OoapcrtBoBaHue-coH. C yyeToM  pe3yJbTaTOB
sHIEeamorpadpuIeCcKux UCCIeJOBaHUN U3MEHEHUN B IIUKJIE 00JAPCTBOBAHUE-COH Y
KpbIC Ha (oHE 6 U JENpPUBALMK CHA METOJIOM MOJA0Y>KMBAHUS U MOCIETYIOLIETO
1.5-2 4 mocTnenpuBallMOHHOTO CHA, TOJYYEHHBIX B HaIllei Jiabopatopuu, ObLIO
IPOBEICHO UMMYHOTHCTOXMMHUYECKOE UCCIIEIOBAHUE M KOJIMYECTBEHHBIA aHAIH3
U3MEeHEeHUsT uMMyHopeakTuBHOCTH Bcl-2 u p53. [locne nenpuBauuu cHa U mocie
MOCTICTIPUBAIIMOHHOTO CHA MO0 CPaBHEHHUIO C KOHTPOJIEM BBISIBIICHO YBEIUYEHUE
Konn4decTBa Bel-2 NMMyHOpEakTHBHOTO BEIIECTBA B MEMAHHOM (COOTBETCTBEHHO
Hal75% wu 252%), B BeHrponarepasibHoM (Ha 41% wu 85%), B
cynpaxuazmaruueckoM (Ha 199% u 255%), B mapaBenTpukyisspuoM (Ha 80% wu
67%) u cynpaontuueckom (Ha 63% u 78%) siapax rumoranamyca. BuisiBieHO
yBEIIUYEHUE KOJIMYECTBA pS53 UMMYHOPEAaKTUBHOT O BELIECTBA B
napaBeHTpUKyJsipHOM siipe (83% u 70%) u B cynpaontuueckom siape (Ha 25% u
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39%) COOTBETCTBEHHO MOCJE JACNPUBALMK CHA M MOCTACHPUBALMOHHOrO CHa. B
IPEONTUYECKON 00JaCTH rUIoTaIaMmyca dKcrpeccus pS3 BbIsIBIEHA TOJIBKO MOCIE
MOCTAEIPUBALIMOHHOIO CHA B KAayJaJbHOM 4aCTH MEQUAHHOrO sjapa. [lomydeHHsle
JAHHBIE MOTYT CBMJETEIBCTBOBATh B MOJIb3y IPEANOIOKEHUS O TOM, YTO
dbyHkuroHanbHas poab Bel-2 u p53 nomumo perymnsiuuu anonTosa, Tak *e CBi3aHa
C peryjsiuueil akTUBHOCTH HEWPOHOB IpPU HU3MEHEHHM MX (DYHKLUHMOHAIBHOTO
cocTosiHUS. MBI IperosiaraeéM, 4YTo B HallleM JKCIepUMeHTe u3MeHeHue Bcl-2 u
p53 MoxkeT ObIThb CBS3aHO C M3MEHEHUEM AaKTHUBHOCTU J0(aMUHEPruuyecKou
CUCTEMBI.

EXPRESSION OF BCL-2 AND PS3 IN RAT HYPOTHALAMUS AFTER
SLEEP DEPRIVATION

Artamokhina I.A., Belova V. A.

Laboratory of comparative somnology and neuroendocrinology,
Sechenov Institute of Evolutionary Physiology and Biochemistry
Russian Acad. Sci., St-Petersburg, Russia

It is known that antiapoptotic protein Bcl-2 and proapoptotic p53 play are
involved in regulation of the programmed cell death. This process takes an
important role at nervous system development. However the some literature and
our laboratory data are testifying that in various brain regions, especially in
hypothalamus, these proteins expression take place both as in norm as in functional
activity conditions. In these experiments neuronal death has not been observed. In
particular the elevation of Bcl-2 and p53 expression in supraoptic (SON) and
paraventricular (PVN) hypothalamic nuclei after salt diet has been observed. The
purpose of the present study to investigate the changes of these proteins levels in
hypothalamic structures are participating in mechanisms of sleep initiation and
thus in regulation of a wakefulness-sleep cycle. In view of electroencephalographic
researches of changes in a wakefulness-sleep cycle on rats after 6 h sleep
deprivation (SD) by awaking of gentle handling method and the subsequent 1.5-2 h
postdeprivative sleep (PDS), received in our laboratory, the immunohistochemical
study and image analysis of Bcl-2 and p53 immunoreactivity has been made. After
SD and after PDS vs. control the increase in quantity Bcl-2 in median
(correspondingly on 175% and 252%), in ventrolateral (on 41% and 85%), in
suprachiasmatic (on 199% and 255%) nuclei, in PVN (on 80% and 67%) and SON
(on 63% and 78%) has been indicated. The increase of quantity of p53 after SD
and PDS in PVN (correspondingly on 83% and 70%) and in SON (on 25% and
39%) vs. control has been indicated. In preoptic hypothalamic area the p53
expression was observed only after PDS in caudal part of median nucleus.
Obtained data can testify that functional role Bcl-2 and p53 besides regulation of
apoptosis also may be connected with regulation of neuronal activity at change of
their functional condition. We are supposing that in our experiment the changes of
Bcl-2 and p53 immunoreactivity can be connected with dysfunction of
dopaminergic system activity.
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BJIMAHUE KAYECTBA HOYHOI'O CHA HA OCHOBHBIE
INOKA3ATEJIN CYTOYHOT'O MOHUTOPUPOBAHUA
APTEPUAJIBHOI'O JABJIEHUA

basicenoea E.A., Boponun U.M.
Tamooeckuii cocynusepcumem um. I'.P. /lepycasuna, Tamoos, Poccus

bonesnu cepaeuno-cocyaucroit cucrembl (CCC) B mocienHee Bpems
3aHMMAIOT [EpPBOE MECTO B O0O0HIel CTpPyKType 3a001€BaeMOCTH HaceIeHUs,
SBJISIICH  OJHOM M3 OCHOBHBIX NPUYMH TPYAONOTEPb, MPEXKIACBPEMEHHON
WHBAJUIHOCTU W cMepTHocTu. Hambonee pacmpocTpaHeHHas cpead HUX —
runepronndeckas 6osne3nb (I'b). 3HauntensHoe MecTO B MPOUIAKTUKE PA3BUTHS
I'b u ee ocnokHeHui 3aHUMAET paHHee BbisiBlieHHE PakTopoB pucka (OnbOuHCKas
JLU., MoposoBa T.E., Jlanonkuna E.B., 2004). B nacTtosiniee Bpemsi HauMeHee
pacnpoCTpaHEHHBIM U MaJi0 U3yYEHHBIM (PAKTOPOM PHUCKA CEPIIeUHO-COCYIUCTHIX
3a00y1eBaHUH SBIISIETCSA HAPYIIEHUE KaueCTBa HOYHOTO CHA.

Llenp wHccrnenoBaHUSA: YCTaHOBUTH 3aBUCUMOCTb OCHOBHBIX IIOKa3aTenei
CyTOYHOIO MOHUTOpHUpOBaHUsS aprtepuanbHoro nasienus (All) (CMAJ) or
KayecTBa HOYHOI'O CHA y JIEBYIIIEK.

Marepuanbl 1 MeTolbl: B uccienoBanue ObUIO BKIIOUEHO 35 310pOBBIX
neByliek B Bozpacte 20+2 roga u ¢ UHJIEKCOM Macchl Tena 2012 Kr/M2, KOTOPBIM
npoBojuiiocb CMAJL ¢ momonipto HocuMmoro monutopa « MIIT-HC-01» («IMC»y,
MockBa) u ompenensiiach CyObEKTHBHAs OIlEHKAa KadyecTBa HO4YHOro cHa. [lo
UTOraM aHKETUPOBAHMS JIEBYIIEK pa3leliMiId Ha JIBE rpynnsl. B mepByro rpymnmy
(I) BXOaMIM NEBYIIKH C IJIOXOM OLICHKOW KayecTBa HOYHOIrO CHA, BO BTopyto (1) —
JEBYIIKM C OTJIMYHOM M XOpOLIEW OLIEHKOM KadecTBa HOYHOro cHa. Jlid
CTATUCTUYECKOW 0OpaOOTKM TMOJYYEHHBIX JAHHBIX HCIOJB30BAJICS  TAKET
nporpamm Statistica 6.0 (Statsoft, USA).

PesynbraTel 1 ux obcyxnenue: Ilo uToraM MoOIydyeHHBIX JAHHBIX, OBLIO
OTMEYEHO, YTO y JeByieK u3 I rpynmbl AJ] HOUHOE U THEBHOE JIOCTOBEPHO BBIIIIEC
(107,8/63,4mm pT. cT. HOUbtO W 120,7/76 MM PT. CT. 1HEM), 4eM Y neByiiek u3 Il
rpymrsl (100,3/60,3 MM pT. cT. 1 112,3/72,1 MM pT. CT. cooTBeTCTBEHHO). MHIEKC
BapuabensHoctu AJl (MBAJI) HOYHOrO W JHEBHOTO y jAeBymieK | rpymmbl
coctasisii (21,3% nHoubto u 16% nuem), a y neBymek Il rpynmsr — (3,5% u 5,7%
cootBeTcTBeHHO) (p<0,05). Hanbomnwmee kommuectBo nzmepenuii AJl >120/80 mm
pT. cT. HOuBIO (23,6%) u AJl >140/90 mMm pt. cT. naem (19,8%) peructpupoBanock
y neBymiek u3 I rpynnel, a Hammenbmiee — u3 Il rpynmer (4,6% u 6,5%
cootBeTcTBeHHO) (p<0,05). ¥ neBymiek | rpymnmbl oka3anach BbIII€ W BEIUYMHA
yrpenHero noabema AJl (84,5 MM pT. cT.), a Takxke HanbonbmuMm 3Hadenne CA/Jl ¢
6 10 12 u (144 MM pT. CT.) IO CpaBHEHUIO ¢ AeByIIKaMu u3 Il rpymmsl (62,7 MM pT.
ct. u 135,4 mm pt. c1. cooTBercTBeHHO) (p<0,05). Unnexc mmomanu AJl 3a 24
yaca y aeByuiek u3 Il rpynmel Obut cambiM Hu3kuM (7,8 MM pr. cT.* yac), a y
neByiiek u3 [ rpynmnsl — cambiM BeiCOKUM (31,5 MM pt. cT.* yac) (p<0,05). Kpome
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TOT0, BpEMEHHOU runeproHndeckuil uuaekc st CAJl HouHoro y aeBymiek u3 |
TpYIIbl OKa3ajics Bbilie HOpMbI U coctaBui (17,07%) (p<0,05).

Takum 00pa3om, B X0/i€ MPOBEAECHHOTO MCCIEI0BaHUS ObLIO YCTaHOBJIEHO,
YTO y JAEBYLIEK C IJIOXOM OIIEHKOM KaueCTBAa HOYHOTO CHAa OCHOBHBIE MOKA3aTEINIH
CMA/I oxa3zanuch JOCTOBEPHO BbINIE. JTO CBUAETEIBCTBYET O TOM, YTO
HapyIlIEHUE KaueCTBA HOYHOI'O CHAa YBEJIMYUBAET CPEAHECYTOUHBIN ypoBeHb A/l 3a
CYET TMOBBIIIEHUA €r0  CPEOHE-HOYHOTO YPOBHS, VYUIMHEHUA MEPHOJA
OoonpcrBoBaHusi ¢ Oosiee BbicokMMU Uuppamu AJl u mnoseimenus AJ[ Ha
ciaeayroumi aeHb. Kpome Toro, HapylieHUe KauecTBa HOYHOTO CHA YBEIUYHUBAECT
HOUYHYIO BapuabenbHOCTh AJl W Hapymaer ero uUWpKaguaHHbIM putM. B
MOCJIEACTBUA  3TO  MOXKET TMPUBECTH K  CTOMKUM  HapyLICHHSIM B
dbynkuuonupoBannn CCC, a B jganpHEHIIEM — K CEpPbE3HBIM CEPACUHO-
COCYJIMCTBIM 3a00JICBAHUSIM.

INFLUENCE OF NIGHT SLEEP QUALITY ON THE BASIC
PARAMETERS OF DAILY MONITORING OF BLOOD PRESSURE

Bazhenova E.A., Voronin I.M.
Tambov State University, Tambov, Russia

THE NALOXONE EFFECTS ON THE SLEEP-WAKEFULNESS CYCLE
IN RAT

Basishvili T.I’Z, Maisuradze L.Z, Gvilia I.Z, Lortkipanidze N.Z,

Gogichadze MZ, Emukhvari N.I’Z, Oniani N.Z, Mgaloblishvili-Nemsadze M.
"Ilia Chavchavadze State University, Tbilisi Georgia

’I. Beritashvili Institute of Physiology, Dept. of Neurobiology of Sleep-
Wakefulness Cycle, Thilisi, Georgia.

Introduction. Endogenous opioid peptides modify the action of other
neurotransmitters in the CNS. Therefore, opioid peptides can affect certain
physiological states including sleep and wakefulness (Wilson and Dorosz 1984;
Judd et al., 1980). Diurnal variations in endogenous opioid peptides in brain areas,
which are important for the regulation of sleep-wakefulness cycle (SWC) correlate
with the basic light - dark cycle in the rodents. High concentrations of opioid
peptides during dark periods suggest that they might play an important role in
priming animals for wakefulness as the dark period is known to suppress sleep in
rats. It is suggested that the inactivation of endogenous opioid system facilitates
the mechanism responsible for switching of slow-wave sleep (SWS). The present
work was aimed to study the influence of endogenous opioid peptides on the SWC
structure by blocking of opioid receptors. To this end, we used a nonselective
opioid receptors’ antagonist, Naloxone (Naloxone Hydrochloryde, Sigma).

Methods. The experiments were conducted on mongrel adult male rats
weighing 330-380 g. After an adaptation period, electrodes were implanted into
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different cortical areas - sensorimotor and dorsal hippocampus projection,
oculomotor and neck muscles, under chloralhydrate anesthesia. Following the
complete recovery, the animals were 1.p. injected with Naloxone. EEG, EMG/EOG
registration of SWC was registered in baseline condition, under the action of
Naloxone (10 mg/kg; 20 mg/kg) and during the recovery period. The data were
statistically evaluated by Student’s t-test.

Results. Naloxone produced a dose-dependent increase of deep SWS from
24% (baseline condition) to 29% (Naloxone 10 mg/kg) and 32% (Naloxone 20
mg/kg). During the first 2 hour after the injection, active wakefulness (AW)
decreased from 69% (baseline) to 45% and 40% (10 and 20 mg/kg of Naloxone,
respectively). The mean duration of AW episodes decreased by 27% and by 41%
((10 mg/kg and 20 mg/kg Naloxone, respectively) compared to baseline. No
considerable variables were found in total amount of paradoxical sleep (PS). The
number of PS episodes decreased while the mean duration of these episodes
increased under the action of Naloxone.

Conclusion. The findings of this study suggest that Naloxone may act by
blocking of opioid receptors located on other neurotransmitter containing cells that
project on the SWS promoting structures, presumably on the Preoptic Area (Gvilia
et al., 2006; Saper et al., 2005). We suppose that endogenous opioid peptides are
involved in the regulation of SWC.

References:

1. Wilson L., Dorosz L. (1984). Possible role of the opioid peptides in sleep. Med. Hypotheses 14: 269-280.

2. Judd L.L., Janowsky D.S., Segal D.S., and Huey C.Y. (1980). Naloxone - induced behavioral and
physiological effects in normal and manic subjects. Arch. Gen. Psychiat., 37: 583-586.

3. Gvilia L., Xu F., McGinty D., Szymusiak R. (2006). Homeostatic regulation of sleep: a role for preoptic area
neurons. J. Neuroscience, 26 (37):9426-33.

4. Saper C.B., Scammel T.E., Lu J. (2005). Hypothalamic regulation of sleep and circadian rhythms. Nature,
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AHAJIN3 KAPT-UMMYHOPEAKTUBHBIX CTPYKTYP
I'MIIOTAJIAMYCA KPBICBI ITIOCJIE JEITPUBALIUU CHA

benosa B.A., Apmamoxuna U.B.

Jlabopamopus cpagnumenbHoli COMHON0ZUU U HEUPOIHOOKPUHOIOZUU,
Hucmumym 3eontouyuonnoin ¢uszuonocuu u ouoxumuu um. U.M. Ceuenosa
PAH, C-Ilemepoype, Poccus

N3yyenne MOp(oiIOruueckux M OMOXMMHMUYECKHX MEXAHU3MOB, KOTOpBIE
YYacTBYIOT B PETYJISILIMU CHA, SIBJIAETCSA aKTyaJbHBIMHU MPoOJIeMaMi COMHOJIOTHH.
OOwenpru3HaHHO, YTO B TUIIOTAJlaMyCe JIOKAJM30BaHbl Ba)KHbIE COMHOI'€HHBIE
LEHTPBI MO3ra. MeIMaHHOE U BEHTPOJIATEPATIBLHOE SApa TUIIOTAIAMYCa YYaCTBYIOT
B 3allyCKE€ MEXaHM3MOB CHa, napaBeHTpukyysipHoe (IIBf) u cympaontuyeckoe
(COS) sgpa runoranamyca BOBJIEYEHBI B PETYJIALMIO CTPECCOPHBIX PEakUUid U
UMEIOT MPOEKLUHU B IPEONTHYECKYI0 00nacTh. Cynpaxuazmaruueckoe a1po (CXA)
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SIBJISIETCA BaXKHEUILIUM PETYJISTOPOM IMPKAJHBIX PUTMOB B Opranusme. PazBurtue
HOBBIX T€XHOJIOTMH B MOCJIEIHUE T'OJbI TO3BOJUIIO OTKPHITh HOBBIE MENTH/IBI, POJIb
KOTOphIX Majio wu3ydeHa. B uactHoctu, KAPT-mentup (koxaumH-amderamun
PEeryJISTOPHBIA TPAHCKPUNT) OOMIBLHO OJKCIPECCUPYETCS B THUIOTAaMyce, B
4aCTHOCTM B apkyatHoM sjpe (ASl) u ero (QyHKIMOHAIBHOE 3HAYEHUE B
auTepatype oOCyXJaeTcs B CBS3M C PEryysiiiieil MUIIEBOTO IOBEICHUS,
CTPECCOPHOTO OTBETA U y4YAaCTUSl B PEryJSIUMUA ABUTATEIbHOW aKTUBHOCTU. MBI
oOpatwnu BHUMaHue Ha mpucyrcrBue KAPT-uMMyHOpEakTUBHBIX CTPYKTYp B
MPEONTUYECKON 00JacTH runoranamyca. B cBsizu ¢ 3TUM Lenbi0 Hamieil padoThl
OBLIIO BBISICHUTH, U3MEHSIETCS JTU UMMyHOpeakTuBHOCT, KAPT B runoranamyce Ha
done 6 u genpuBanuu cHa (JIC) u mocneayromero 1.5-2 9 mocTaenpuBaimOHHOTO
CHa (ITHC). OKCIEPUMEHT OBLI OCHOBaH Ha pe3yJibTaTax
ANEKTPOPU3UOIIOTHYECKUX UCCIETOBAHUN M3MEHEHUS I[UKJIa 0OJpPCTBOBAaHUE-COH
y KpbIc J1uHUU Buctap, momydensl panee B Hameil jgaboparopuu npu 6 u JIC
meTogoM — moaOyxuBanus. Ha ~ cBoOOgHOMIaBaroOmIMX  cpe3ax  Mo3ra
UMMYHOTUCTOXUMUYECKH BbIsIBIIEHbI KAPT-UMMYyHOpEaKTUBHBIE CTPYKTYPhl U
NpPOBEJEH  KOJIWMYECTBEHHBIM  aHanmu3  ontudeckod  miotHoctu  (OII)
MMMYHOPEAKTUBHOIO BellecTBa B HUX. B Al BeisiBineno ymensmenune OIl mocie
JC no 73% u na done [1JIC no 93% mno cpaBHeHHUIO ¢ KOHTposieM. B MeauanHoM
anpe BbisiBieHO yMeHblienue OIT no 45% nocne JC u yBenuuenue 10 275% Ha
done IIJIC. B BenrpomarepansHoMm snpe BbisiBieHO ymeHbluenue OIl go 41%
nocie JC u go 32% mnocne I1JIC. B COS u IIBS BoisBieHo ysenunuenue OII,
npudeM OoJee cymiecTBeHHble n3MeHeHus: otMedeHsl Ha (oue [1JIC. B CXS na
done IIJIC ObUIO OTMEUEHO YMEHBIIEHHE KOJIMYECTBA HMMMYHOPEAKTUBHBIX
BosiokoH u yBenuuenue OII B Heliponax. [lomydeHHbie mgaHHBIE 00 M3MEHEHUU
uMMmyHopeakTUBHOCTH KAPT Ha ¢one JIC u IIJIC mMoryT cBUAETENHCTBOBATH O
TOM, YTO OH Hapsly C APYTrUMH MENTHAAMHU THIOTAIaMyCca MOXET y4acTBOBaTh B
pEryJisiii COMHOT€HHBIX 30H U, TAKUM 00pa3oM, IIuKJIa OOAPCTBOBAHUE-COH.

ANALYSIS OF CART-IMMUNOREACTIVE STRUCTURES IN RAT
HYPOTHALAMUS AFTER SLEEP DEPRIVATION

Belova V.A., Artamokhina 1. A.

Laboratory of comparative somnology and neuroendocrinology, Sechenov
Institute of Evolutionary Physiology and Biochemistry Russian Acad. Sci., St-
Petersburg, Russia.

Studying of morphological and biochemical mechanisms that participate in
regulation of sleep is an actual somnological problem. It is known that important
somnogen brain reagions are localized in hypothalamus. Median and ventrolateral
hypothalamic nuclei participate in initiation of sleep mechanisms, paraventricular
(PVN) and supraoptic (SON) hypothalamic nuclei are involved in regulation of
stress reactions and have projections in preoptic area. Suprachiasmatic nucleus
(SCH) is the major regulator of circadian rhythms in an organism. Development of
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new technologies last years has allowed to open new peptides which role is poorly
studied. In particular CART-peptide (cocaine-amphetamine regulated transcript) it
is abundantly expressing in hypothalamus especially in arcuat nucleus (ARC) and
its function in the literature is discussed in connection with regulation of food
intake, stress reaction and locomotion activity. We focus of our attention to
presence of CART-immunoreactive structures in preoptic hypothalamic area. The
aim of present investigation was to find out whether changes of CART-
immunoreactivity in hypothalamus after 6 h sleep deprivation (DS) and the
subsequent 1.5-2 h postdeprivative sleep (PDS). Our experiment has been based on
results of electrophysiological stadies a changes of a wakefulness-sleep cycle at
Wistar rats, received earlier in our laboratory at 6 h DS by a awaking of gentle
handling method and the subsequent 1.5-2 h postdeprivative sleep. On free-floating
brain sections immunohistochemically CART-immunoreactive structure were
indicated. Quantitative image analysis of optical density (OD) of immunoreactive
substances has been made. In ARC reduction OD after DS to 73% and after PDS to
93% vs. control was indicated. In median nucleus reduction of OD to 45% after DS
and increase to 275% after PDS was detected. In ventrolateral nucleus a reduction
OD to 41% after SD and to 32% after PDS was indicated. In SON and PVN
increase OD was observed and more significant changes are noted after PDS. In
SCH after PDS reduction of immunoreactivity in fibres and increase OD in
neurons has been noted. Obtained data of CART-immunoreactivity changes after
DS and PDS can testify it role in regulation of somnogen reagions and thus
wakefulness-sleep cycle with others hypothalamical peptides.

NEVICTBUE JEJbTA-COH MHIYLUPYIOIIETO TEMTHIA HA
AJIPEHOKOPTUKAJIBHYIO CUCTEMY KPBIC

benakoea E.U.
Ileoazozuueckuit Hncmumym IO®Y, Pocmogs-na-/lony, Poccus

JIoMUHUPYIOIIUM CBOMCTBOM MENTH/A, BbI3bIBatollero AenbTa-co (JJCUIT),
SBJISIETCS AJANTOreHHBINM S(P(EeKT, MOKa3aHHBI B YCIOBUSIX Pa3JIMUYHBIX IO
ATUOJIOTUU CTPECCOTEHHBIX BO3JICUCTBUU, KOTOPhIE B CBOK OYEpedb CIIyXKaT
OPUYMHOM HapyIIEeHUs ULUKJIAa COH — OoxapcTBoBanue. WHaynupyemas mpu
BBenenun JJCUII nenbra-akTUBHOCTH, XapaKTepHas JJIs MEJJICHHOBOJIHOBOM (ha3bl
cHa (CynakoB, 1992, Koans3on 2006), sBisIeTCsl TOKa3aTejaeM aanTallMOHHBIX
U3MEHEHHH, 00ecrieunBalOUX 3alIUTy U HAJEKHOCTh PaOOThl HEPBHOUM CHUCTEMBbI
(bexTepesa, 1994).

Henp manHoro uccinenoBanusi — uzydeHue BiusHug JICUII Ha akTUBHOCTH
runoragamo-runodpuszapuo-aapeHokoptukaibHoi cuctembl (ITAKC) uHTaKTHBIX
U cTpeccupoBaHHbBIX Kpbic JuHMM Bucrtap. CocrtostHue 0oseBoro crpecca
MOJICTTUPOBAIA OJJTHOMOMEHTHOW HENIOKOTEHHOW TPaBMOW MSTKHUX TKaHEW Oempa,
KOTOPYIO0 HAHOCHUJIU C TIOMOIIBIO YJIAPHOTO MEXaHU3Ma, JJO3UPYIOIIETO
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MHTEHCUBHOCTb HOILIMLENITUBHOTO BO3JCUCTBUSA B INPEAEIaX BO3HUKHOBEHUS
MIOPOTOBOW TOBEIEHUYECKON peakuuu. Martepuan uisi OMOXMMHYECKOTO aHajIn3a
Opanu uepe3 10-15 cexyHn u 2,5 MUHYTBI [1OCJIE CTPECCUPOBAHUS.

Buytpubprommnnas uabexuus JJCUIL B noze 120 MKI/Kr Macchl ’KUBOTHOTO
3a 1 yac 10 Hayana CTPECCOPHOrO BO3JICUCTBUS NPUBOAWIA K YBEIUYEHUIO B
KPOBM HMHTAKTHBIX KpPBIC YPOBHSI KOPTHUKOJIMOEpPHHA; MOBBIIICHUIO COJAEpPKAHUS
mwiazMeHHoro  AKTI';  yMEHpHIEHHMI0O  KOPTHKOCTEPOMAHBIX  PE3EpBOB B
HAJIIOYECYHUKOBOM JKEJIe3¢ M CHWKCHHMIO KOHLEHTpAalMu KOPTHUKOCTEpOHA B
KpoBU.CoOIOCTaBJIEHNE aIpEHOKOPTUKAIBHOIO OTBETAa Ha 00JIEBOE pa3/ipakeHUE B
ycnoBusix mnpemenukamuu JICUIT w mpu HOIMIIENTUBHOM BO3JACHCTBUU 0e3
IIPUMEHEHUS IIENTHIA CBUACTEILCTBYET O TOM, YTO II0 HAIIPABICHHOCTH PEaKLUU
B 00eux rpynmnax B LeJIOM coBHaaarT. OAHAKO B KOJIMYECTBEHHOM OTHOIIECHUU B
NEPBOM Cllyyae pa3BUTHE WHULMAIBHON (Pa3bl CTpecc-peakuuu OOHapyKHUBAeT
YETKYIO MPEANOCHUIKY K YMEHBIICHUIO TOPMOHAJIBHON aKTUBHOCTU LEHTPAJIBLHOTO
3BeHa [ TAKC 0ogHOBpEMEHHO ¢ YyMEPEHHBIM MOBBIIIEHUEM BEJIMYMHBI CABUIOB B
COZEP)KaHUM KOPTUKOCTEPOHA HA YPOBHE MCIOJHUTEIBHOTO 3BEHA YKA3aHHOU
cucTeMbl. XapaKTepHO, YTO HaOJI0JaeMble HW3MEHEHUs (YHKIMOHAJIBLHOTO
cocrosinug [ TAKC Obiu BelpaxkeHbl B 00JibIIeH Mepe CIyCTS 2,5 MUHYTHI 1OCHe
HOLIMLICITUBHOTO BO3JICHCTBHS.

EFFECT OF DSIP ON THE RAT ADRENOCORTICAL SYSTEM

Belyakova E.I
Pedagogical University, SFU, Rostov-on-Don, Russia

PRAYER OF TERROR
SLEEP DISORDERS OF THE HUNGARIAN POET ENDRE ADY

Buda Botond L.", Téth Gabor A.°, Bartik Balizs’
"Private Practice for Neurologic Consultations, Szombathely, Hungary
’Berzsenyi Ddniel College, Szombathely, Hungary

One of the greatest Magyar poets, Endre Ady was born round 130 years ago.
Frightening dreams accompanied his nights from a child: “Nightly, I am feeling
the mad, confronting the bogey in my dreams” — he wrote.

Margit Vészi, a young gal of fashion from Ady's companionship stated in
her diary that the poet had used to fall asleep after a startling shout. “The very
moment he dropped off to sleep he always felt as his heart would stop, as he would
die, as he would fall into the darkness. This instant he used to shout out blood-
curdlingly.” Some of Ady's poems bear witness of that fact, too:
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“O cry of terror, ai, ai, ai,

that often makes me wake aghast

from my phantasmagoric nights,

how pleasing you must sound to God.”

(Prayer of Terror)

Thus, the question arises: which sleep disorder Ady may have had hundred
years ago? Probably not one of the three known arousal disorders, since they
typically show their onset in arousals from slow-wave sleep. Similarly, the three
motoric sleep-wake transition disorders can be excluded. Neither sleep talking
does come into question, in this case namely Ady would not have had detailed
awareness of the events. Two REM sleep associated parasomnias — nightmares and
REM-sleep-related sinus arrest — bewilderingly seem to match Ady's disorder.
However, nightmare is a long, complicated dream that becomes increasingly
frightening toward the end — but Ady has never referred to such a thorny
dreamwork. In REM-sleep-related sinus arrest periods of asystole may last up to
nine seconds, however, they are not associated with sleep disruption — so they
would not explain the poet's sudden awakenings while feeling like if his heart
would have just stopped. Let alone the fact that the first REM phase usually occurs
one and a half hour after falling asleep, while Ady's complaints were strictly

confined to the first seconds or minutes. There is no evidence of sleep
related abnormal swallowing syndrome, either. Sleep choking syndrome (SCS), a
proposed sleep disorder could be taken into account in Ady's case. Conceivably,
this choking sensation with fear, anxiety and often a feeling of impending death
may have been described by Ady as if his heart had just stopped. SCS is more
likely to occur in individuals with hypochondriasis. Ady's hypochondriasis is well
known; this fact would support the sleep SCS hypothesis. On the other hand, the
awakenings in SCS are not confined to the first minutes of the night's sleep, while
Ady's complaints were.

All in all, chances are that Ady had suffered from a proposed sleep disorder,
the so-called terrifying hypnagogic hallucinations (THH). In this disorder,
terrifying dream experiences occur at sleep onset and are similar to, or at times
indistinguishable from, those dreams that take place within sleep. During these
episodes, the normal reverie of the drowsy state (hypnagogic sensations), such as
vague thoughts, illusions, and mild misperceptions of the environment, becomes
hallucinatory in nature, with threatening content. The dreamer wakens in an
anxious state and the recall of a “bad dream” is detailed. THHs are extremely rare
in the general population, where their exact prevalence is unknown. They are not
uncommon, however, in acute recovery from REM suppression. Any factor that
leads to sleep-onset REM periods with intense phasic activity can predispose the
patient to developing THH attacks. Such factors include, in particular, acute
withdrawal from REM-suppressant medication. By the turn of the 19th-20th
century Ady developed a severe insomnia. As he wrote to Hatvany: “Sometimes |
do not sleep more than five hours a week, and the life seems to be an amusement
as compared to my dreams.” From 1906 on, he was regularly treated with 5,5-
diethyl-1,3-diazinane-2,4,6-trione-aethylbarbital. Repetitive withdrawal of this
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REM-suppressing hypnotic drug — e. g. in the course of intensive versifying or
during one of Ady's weeklong extravagant drunken debauches — could, without
further ado, predispose the poet to terrifying hypnagogic hallucinations.

[UPKAJIUAHHBIE PUTMBI TOPMOHOB B CJIIOHE Y JETEM C
PA3JIMYHOM CTENEHBIO TMITEPCOMHUHU

byokeeuu P.O., byokeeuu E. B.

Cmagpononbckuii 20cyo0apcmeeHHblil YyHugepcument,
Cmaeponoavckan 20cyoapcmeeHnans MeOUWUHCKAA aKademust,
Cmaepononw, Poccus

[IpoGnema JHEBHOW COHJIMBOCTH pAacCMaTPHUBAETCS B Pa3IHYHBIX
HanpasieHusx uzydenus cHa (Kendrick A.H., et al., 1997; Hopoxos B.b.. 2003;
Arzt M., et al., 2006). Vka3piBaeTcs Take, YTO LHUPKAJUAHHBIE TOPMOHAJIbHbBIC
u3MeHeHus B3auMocBsizanbl co cHoM (['ext K., 2003). [lenbto uccienoBanust ObLIO
BBISIBUTh CYTOUHBIC PA3JIUYUsl YPOBHS TOPMOHOB B CIIOHE y JIETEH C pa3nuyHON
CTEIEHbIO TUTIEPCOMHHUH.

[IpoBeneno ob6cnenoBanne 50 gereir 6-7 ner 1. HeBUHHOMBICCK
(CraBpomnonbckuii  kpaif). Jljisi BBIABICHUS YPOBHSI JHEBHOW COHJIMBOCTH
UCIIOIB30BAIM DNBOPTCKYI0 Mmikany connuBoctd (Epworth Sleepiness Scale),
aJanTUPOBAHHYIO JUIA oOlpoca poauTtenei. g nampHENIIero wucciie0BaHMs
BBIJICJIEHBl JIBE TPYNIbl JETEM MO MOKa3aTelssM JIHEBHOM coHiuBocTu: [ — ¢
Huzkumu  (2,7+0,3) m II — Boicokumu (7,84+0,8) 3Hauenusmu. OneHuBaIU
cytounyro nuHamuky koprtuzona (K), tecrocrepona (T) u nponaktuna (IIp) B
ciatone 3 pa3 B cyTku: 8-9, 12-13, 17-18 yacoB. ['opMOHBI Onpenensiiii METO0M
UMMYyHOQEpPMEHTHOTO  aHanu3a. llupkaguaHHpli  PUTM  OIEHUBAIA  C
UCIIOJIb30BaHUEM KocuHOp-aHau3a (KA).

Y nperert I rpynmel Ha XpoOHOrpaMMe MaKCHMalbHOE mNOBBIMIEHHE K
ormeuanoch B 17-18 4. Akpodasza no nanueim KA B 17,4 u ¢ ammutynoi 4,6
HMOJIB/J. YpoBeHb T IJIaBHO MOBBIIIAETCS 1 MAKCUMYM COBIAQIAET C MOBBIIICHUEM
K, omnako, mo panHeiM KA nupkamuanseii putm paspyumedH. B rpynme |
oTMmeuasnoch nosbiieHue [1p B nueBHbIe yack! (12-13 u) ¢ akpodazoii B 13,6 u.

CpaBuutensubli aHanm3 rpynn [ u Il nmokazan, uro B II rpynme Ha
xpoHorpamme ypoBeHb K noctoBepHo Huxke B 8-9 u. Ilupkanmanssiii putMm K mo
nanHbiM KA cmemiaercs Ha no3gHue 4achkl K 22,5 4. B rpynne II yposens T
MakcumalieH B 8-9 4, a akpodasza ormevaercs B 1,4 4. Ypoens [Ip noBsimaercs B
12-13 4, uro nmpu KA BbIpakanoch pocTOM aMIUIUTYIbl pUTMa U OoJie paHHEH
THEeBHOM akpoda3zoit (12,8 4) B cpaBHeHn# ¢ | rpynmoii.

Takum oOpa3zom, y JneTell ¢ TUIEPCOMHHUEH, BBISBICHHOW MpU OIMpoOCce
poauTeliei, U3MEeHeHa LUPKaJUaHHasl JUHAMHKA YPOBHS TOPMOHOB B citone. C
pOCTOM  IOKa3aTelel COHJIMBOCTA OTMEYAeTCs [OHWKEHUE KOpTHU30Ja U
MOBBIIIEHUE TECTOCTEPOHA B YTPEHHUE YaChl, U JIOCTOBEPHBIN POCT MPOJIAKTHHA B
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JTHEBHBIC YacChbl, OTMEYACTCSI CUHXPOHMU3ALNSI PUTMOB TECTOCTEPOHA U KOPTHU30J1a B
HOYHBIC YacChlI.
Padora Bpinosinena npu nopaep:;xkke PI'H® (rpant 07-06-18014e¢)

CIRCADIAN RHYTHMS OF HORMONES IN SALIVA IN CHILDREN
WITH DIFFERENT LEVELS OF HYPERSOMNIA

Budkevich R.O., Budkevich E.V.
Stavropol State University
Stavropol State Medicine Academy Stavropol, Russia

Day sleepiness is an actual problem of contemporary Somnology ((Kendrick
A.H., et al., 1997; Dorohov V.B., 2003; Arzt M., et al., 2006). There are some facts
about correlation between hormonal and sleep disturbances (Hecht K., 2003). Our
investigation was devoted to the estimation of the circadian peculiarities of saliva
level of hormones in children with different levels of hypersomnia.

50 children 6-7 years old (Nevinnomyssk, Stavropol region) were
investigated. Adapted for parents interrogation Epworth Sleepiness Scale was
used. According this level children were divided in two groups: 1 — with low level
(2.7£0.3), 2 — with high level (7.8+£0.8). Circadian rhythms of cortisol (C),
testosterone (T) and prolactin (P) were determined in saliva with immunofermental
analysis for 3 times a day — 8-9, 12-13, 17-18 h. Circadian rhythm was investigated
with cosinor-analysis (CA).

In the first group maximum of C on the chronogram was determined in 17-
18 h. Acrophase was marked in 17.4 h with rthythm amplitude 4.6 nmol/l. T level
slowly increase and its maximum corresponded to growth of C. However CA
showed that circadian rhythm of T level was broke. In the 1 group growth of P was
observed at 13-14 h with acrophase in 13.6 h.

In the second group significant decrease of C level was determined in
chronograms at 8-9 h in comparing with 1 group. According CA circadian rhythm
C change to evening hours (acrophase in 22.5 h). Maximum of T level was
observed in 8-9 h, acrophase — in 1.4 h. P level increase in 12-13 h. CSA showed
growth of rhythm amplitude and transfer of acrophase (12.8 h) to more early time.

Thus alteration of circadian rhythm of hormonal level in saliva was
investigated in children with hypersomnia according the parents interrogation.
Growth of sleepiness is correspond to decrease of cortisol and increase of prolactin
in day time. Circadian rhythms of cortisol and testosterone are synchronizing in the

evening hours.
The investigation was supported RFH (grant 07-06-18014¢)
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COHJIMBOCTD

bypukoe A.A.
Jlabopamopus Heiipoouonozuu,
Ileoazozuueckuit uncmumym FO®Y, Pocmoes-na-/[ony, Poccus

CoHNMBOCTh (BSUIOCTH) — 3TO, CIOCOOHOCTh WJIM TOTOBHOCTH OpraHu3Ma
nepexoAuTb B cocTosiHue cHa. COHIMBOCTH MOXHO TaK K€ OIpPEAeNUTh Kak
BJICUEHHE KO CHY WJIM KaK almleTUT CHa, npeABKyuieHue cHa. OObBIYHO COHJIMBOCTh
IPOTHUBOIOCTABJISAIOT AJIEPTHOCTH, KaK YypOBHIO OoJpcTBOBaHusA. B mnepom
OpUONMIKEHUU MOYKHO CYMTaTh, 4YTO COHJIMBOCTb W aJIEPTHOCTh, B CyMMeE
COCTABJISIFOT €AMHHUILY: YEM BBIIIIE AIEPTHOCTh, TEM HUYKE COHIMBOCTh U HA00OPOT.

[IposiBieHME COHIMBOCTH — OTO, BHJINMO, COYETAaHUE KAKUX-TO
XapaKTePUCTHK, KOTOPbIE BEPOSTHO U CHUTHAJIU3UPYIOT O CHOCOOHOCTH WIH
TOTOBHOCTM OpraHuM3Ma II€PEXOJUTh B COCTOSSHUE CHA. OJTO COCTOSIHHE,
XapaKTEPHU3YIOUIUECS HU3KUM IIOPOTrOM BO3HUKHOBEHHS CHA, M, COOTBETCTBEHHO,
ONpeneIAoNIee KOPOTKUN JTATEHTHBIM MEPUOJ NEPEX0a KO CHY. XOTS UMEIOTCS
JAHHBIE, YTO MPU HEKOTOPBIX OTKIIOUYEHUSAX BBICOKASI COHJIMBOCTh HE NMEPEXOIUT B
cOoH. BO3MOXHO, OHa MOXKET SIBJISATHCS TPUITEPOM, CITyCKOBBIM MEXAHU3MOM JJIS
pa3BUTHS cHa. MOXXHO TOBOPUTh O HEKOEM CMYTHOM YYBCTBE - CaMOOLIYIIEHUU
cOHJIUBOCTU. VMIMeroTcs M OOBEKTUBHBIE OLICHKM COHJIMBOCTH MO MOBEACHUYECKUM
WIM JIPYTUM KaKMM-TO MOKa3aTesIM.

CoHJIMBOCTh MOXKET OBITh FOMEOCTATHUYECKOM, CBA3AaHHON C €CTECTBEHHBIM
PUTMOM OOJIPCTBOBAHHUE — COH U CUTYallMOHHOU. ['omeocTaTuyeckasl COHJIMBOCTD
HaOJMI0JaeTcsl Kak Iepell CHOM, Tak M nocie cHa. [loBellieHHas JHEBHas
COHJIUBOCTb, B OCHOBHOM, OOYCIJIOBJIE€HAa HapyLIEHHUEM OHOJIOIMYECKHUX YacOB,
NO3JHUM OTXOJIOM KO CHY, PAHHUM MOJBEMOM, a CJIEI0BATEIbHO - HEJOCTATOYHON
IPOJOJDKUTENBHOCTH CHA. PUTM COHJIMBOCTH, OTPaXEHUEM KOTOPOIO SIBISIETCS
pPUTM OOAPCTBOBAHUE — COH 3TO CYTOUHBII PUTM WJIM MOJIYCYTOUYHBIN (IIpEeICOHHAs
COHJIMBOCTH U IMOCJIENOY/I€HHAs COHJIUMBOCTD). CUTyallMOHHAs! COHJIMBOCTD MOXKET
HACTyNaTh W3-3a BO3JCWCTBUS KaK BHELIHUX, TaK M BHYTPEHHUX (DAKTOPOB.
Buemnum  (akTopom, JUIsi BO3HUKHOBEHHS COHJIMBOCTH MOJKET BBICTYIATh
CEHCOpHas  JeNpuBalusg WM  CHEIUAJIbHO  OPraHMW30BaHHOE  CEHCOPHOE
pazzipaxeHre, MOHOTOHHEN y4eOHOro mpoiiecca Wiv Tpya.

OOHapyx’eHO, TrOMEOCTaTHYeCKass COHJIMBOCTb — IIOBBIIICHHAs JHEBHas
COHJIMBOCTb MOKET HAOIIOAAThCA B YTPEHHUE, MOCIENONYJCHHbIE BEUEPHUE Yachl
U y MIQIIMX IIKOJBbHUKOB U CTylneHToB. [Ipuyem oHa HaOmonaercss y psna
IIKOJIbHUKOB HE3aBUCHUMO OT TOI'O B KAKH€ Yachl IPOUCXOIUT YUeOHBIH IpoLecc.
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SLEEPINESS

Burikov A.A
Laboratory of Neurobiology, Pedagogical University, SFU
Rostov-on-Don, Russia

O HEOBXOINMOCTHU OTPA’KEHHUA BOITPOCOB COMHOJIOI'M B
COAEPKAHUU KYPCA «KOHHUEIIIIUU COBPEMEHHOI'O
ECTECTBO3HAHMUSA»

Bapoynu T.B., Tkauenko O.I., Angpepos E.JI, bBypuxoe A.A.
Jlabopamopusa Heiipoouonozuu, Iledazozuueckuit uncmumym HO®Y
Pocmoe-na-/lony, Poccus

BusuTHONM KapTOYKOW COBPEMEHHOM CHUCTEMBl €CTECTBEHHOHAYYHOTO
0o0pa3oBaHUsI CTaJl0 BBEJICHHE B CHUCTEMY MOJATOTOBKH CTYJEHTOB Kypca
«KoHuenuum COBPEMEHHOIO0 €CTECTBO3HAHUS», MOCTPOCHHOTO HAa MPUHIMUIIAX
CUHEPIeTUKH.

Kak npaBuiio, GOJIBIIMHCTBO aBTOPOB, 3aHUMAIOIIUXCS COJIEPKATEILHBIMU
acniektamu kypca «KCE», yaenstor oCHOBHOE BHUMAaHHUE TaKUM pasjeiiaM, Kak
busuka, kocmosorus, guiaocodusi. UTo kacaeTcs COBPEMEHHBIX OMOJOTHMYECKUX
KOHIICTIUH, TO OHU OTPAaHUYMBAIOTCS PACCMOTPEHHEM YPOBHEBOW OpraHu3aluu
MaTepHUH, CTPOCHUS KJIETKHU, a TAKKE OCHOBHBIMU aCIIEKTAMH SKOJIOTHH.

Ha nam B3rusin, HemoctaTouyHoe BHUMaHue B copaepxkaHuu kypca «KCE»
yAeNnseTca  M3YYEHHIO  YeJoBeKa  KaK  IEJIOCTHOTO  NPHUPOAHOTO U
COIMOKYJIbTypHOTO peHoMeHa. Cpenu BOPOCOB, OOBIYHO HE MOMAIAIOIINX B TOJIE
3pEeHHS aBTOPOB YUCOHUKOB M yueOHBIX 1mocoouit mo «KCEy, HeoOxoaumMo Ha3BaTh
BOIIPOCHI BaJICOJIOTHH, 370POBBS U pabOTOCIIOCOOHOCTH dYenoBeka. OOCykaeHue
TUX BOIPOCOB HEOOXOJIMMO [iJisi  CO3JaHUsl IIEJIOCTHOM, 3aBEpLICHHOU
MHUPOBO33PEHYCCKON KAPTUHBI y CIEITUAIMCTOB B 00JIACTH OWOJIOTHH, TIEAarOTHKH,
MICUXO0JIOTUH, (PU3NYECKOTO BOCIIUTAHUS, MEUIIUHBI U T.1.

B KkoHTekcTe cKka3aHHOro, 0coOyl Ba)XHOCTb MPHUOOpETaeT OTpaKeHHE B
cougepxkann KCE BOompocOoB COMHOJIOTMH, MOCKOJIbKY MOHUMAHUE OCHOBHBIX €€
MOJIOXKEHU HEOoOXOIMMO JUIsl MPaBWIBHOM OpraHu3alMi Y4eOHO-Hay4HOU U
TPYJIOBOIM JesATENbHOCTH CTyJeHTOB. Bxitouenue B conmepxanue kypca KCE
Ba)KHBIX BOIIPOCOB COMHOJIOTMH, TaKUX KakK: 3BOJIOLMS, Pa3BUTHE, (PU3UOIOTHS,
MEIUIMHA ¥ THUTMEHa CHA, TICUXHYecKas AEsTeNIbHOCTh BO CHE, CHOBUICHUS,
3HaUYE€HHUE CHa JUIs MPOLIECCOB YCBOGHUSA M TMepepadOoTKU HHGPOpMAIMH, HOCHUT
MPUKJIAHON XapaKTep U CIIOCOOCTBYET pean3aliiy o0IuX 1efied U 3a1a4 Kypcea.
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NECESSITY TO INCLUDE SOMNOLOGICAL PROBLEMS INTO THE
LECTURE COURSE «CONCEPTS OF MODERN NATURAL SCIENCE»

Varduni T.V., Tkachenko O.G., Alferov E.L., Burikov A.A.
Laboratory of Neurobiology, Pedagogical University, SFU
Rostov-on-Don, Russia

BJIAUSAHUE HA IMKJI BOAPCTBOBAHUE-COH AKTUBAILIUU NMDA-
PELHEIITOPOB B HEKOTOPBIX CTPYKTYPAX CPEJIHEI'O,
MEKYTOYHOI'O U IEPEJHEI'O MO3I'A Y KPBIC C
HACJEJICTBEHHOM MMPEJAPACIIOJIOKEHHOCTHIO K
AYJUOI'EHHBIM CYJIOPOI'AM

Bamaee C.U., Xyouk K. A.
Hucmumym 3eo0110uyuonnoin pusuonozuu u ouoxumuu um. U.M. Ceuenosa
PAH, Canxkm-Ilemepoype, Poccus

EFFECTS OF NMDA-RECEPTORS ACTIVATION ON THE SLEEP-
WAKEFULNESS CYCLE IN MESEN-, DIEN- AND TELENCEPHALIC
STRUCTURES IN RATS WITH GENETICALLY AUDIOGENIC
EPILEPSY

Vataev S.1., Hudik K. A.
Sechenov Institute of Evolutionary Physiology and Biochemistry, RAS, St.-
Petersburg, Russia

The aim of the investigation is to detect modulating effects of excitant amino
acids on mechanisms in the regulation of the sleep-wakefulness cycle. Effects of
microinjections of NMDA (agonist of glutamate) in the field CA1 of hippocampus,
caudate nucleus, central medial thalamic nucleus and inferior colliculus on the
structure of the sleep-wakefulness cycle in Krushinskii-Molodkina rats were
studied.

It is found that microinjections of NMDA in the caudate nucleus and central
medial thalamic nucleus did not have any influence on the sleep-wakefulness cycle
in rats. Microinjections of NMDA in the field CAl of hippocampus caused a
highly intensive increase of motor and exploratory activity of rats. This
hyperactivity was very short-time (near 20 min) and it did not have any influence
on the structure of the sleep-wakefulness cycle in rats. After injections of NMDA
in the inferior colliculus such sort activation effect was not observed. When
animals fell asleep, at them a frequent (near 20 within an hour) and short (8-15 sec)
episodes of REM sleep in Non REM sleep was observed. Episodes of REM sleep
build in EEG-pattern of Non REM sleep, but not breaking its. Each episode of
REM sleep terminated a transition to Non REM sleep without pattern named
«EEG-arousaly, instead of arousing the rats in the control conditions (after
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microinjection of physiological saline). After microinjections of NMDA in the
inferior colliculus the structure of sleep cycles recovered only approximately
through 1.5 hours. Each of sleep cycle finished long-term episode of REM sleep
(1.5-4 min) with following awakening. Further structure of the sleep-wakefulness
cycle in rats corresponded with the control.

These results allow expecting that microinjections of NMDA in the inferior
colliculus activate triggering centers of REM sleep, localized in reticular nucleus
of the pons. Triggering centers of REM sleep activation occurs, likely, without
need of animal’s organism in REM sleep. Therefore, maintenance mechanisms of
this state do not activate — episodes of REM sleep were short and built-in in Non
REM sleep. Results of this investigation allow understanding mechanisms of well-
known phenomenon of enhancement of REM sleep after the audiogenic
stimulation in animals and human.

HEWPO®HU3NOJOTMUYECKAE MEXAHU3MBI THUYHOCTHOM
TPEBOKHOCTH B IUKJIE BOAPCTBOBAHHUE - COH

Bepouyxuii E.B.
FOxcnwtit nayunotii yenmp PAH, Pocmoe-na-/[ony, Poccusn

Bo3MOKHOCTH  yrpo3bl, Kak MpaBWjIO, MPOBOIUPYS MOTHBALIUOHHOE
BO30YXKJE€HUE, AaKTHUBUPYET JEATCIbHOCTh JUMOWYECKOM  CHUCTEMBI, 4TO
MPOSIBIISICTCSI B HEYCTOMYMBOCTH U HEOJHO3HAYHOCTH PEAKIIUM, OECIOKOMCTBE U
ycuiaeHud HSmonuoHanbHOCTH (OHmanu, 1983; MuxaitioBa u gp., 2001).
BripaxkeHHOCTh 3THX MPOLECCOB, OOYCIOBJICHHBIX MOTEHIMAIBHOW YTIpO30i
XapaKTepUu3yeTcss TPEBOKHOCTbIO, - YCTOWUYMBBIM CBONCTBOM CBSI3bIBaTh HOBBIN
pa3ipaXuTesb WIM BO3HUKIIYIO CHUTYallMI0 C MOTEHIUAIBHOM yrpo3oi. ITo
CBOMCTBO TMpucylle He Toiabko denoBeky (CumonoB, 1971, 1974; CnunbGeprep,
1983; Hewmuwmn, 1983; Ilpuxoxan, 1998; Paranosa, Illmsaxrta, 2000), HO u
x*uBoTHBIM (Berlyne, 1955; Schonpflug, 1983; File, 1995). IlposiBnenus
TPEBOKHOCTH Y PA3TUYHBIX )KUBOTHBIX (Y MBIIIEH, KPBIC, KPOJIUKOB, KOIIEK, COOaK
U NPEICTAaBUTENECH NPYrUX BHUAOB) XapaKTEpU3YyeTCs OOJBLIMM pa3HOOOpA3UEM,
YTO MPUBJIEKACT BHUMAaHUE UCCIIEI0OBATENICH K U3YUEHUIO 3TOT0 BaXXHOTO CBOMCTBA
opranu3Mma (File at al., 1978, 1985; KynpsBuesa, 1991; ABryctuHoBuu u Aap.,
1998; VYwmproxun, 1996; Uununrapsu, 1999; Kamnyes, 1994-2005; Boponuna,
Cepenunun, 2000, 2002; JTuniuna u nap., 2001; Blahchard et al., 2003, 2005).

Bricokast Tp€BOXKHOCTH y YeJIOBEKA CBsA3aHA C XapaKTEPHBIMHU HaPYIICHUSIMU
OpraHu3alMKi SJEKTPUUYECKON aKTUBHOCTM MO3ra B MEPHOJ HOYHOro cHa. OHu
NPOSBIISIIOTCS. B CYIIECTBEHHBIX H3MEHEHUSX CTPYKTYpbl IIMKJIOB CHa, B
3aTpyAHCHUSIX TMOJJICpKAHUsI TJIyOOKOTO CHa, B YBEIMYCHUHM KOJIUYECTBA
nepexiroueHuit ¢a3 M craguil CcHa, a TakKe B YYalleHUH CIIOHTaHHBIX
poOYKJIEHUN, COMPOBOXKIAIOIMIUXCS ABMKEHUSIMU. Kak BBIACHSETCS, MPU ITOM
HAO0JII0/TaeTCSl YBEIMUEHUE CETMEHTAIINH MEIJIEHHOBOJIHOBOTO U MApPaJ0KCAIBHOTO
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CHA, COKpallleHUuEe MPOJOJLKUTEIBHOCTH 4-1 cTaiuu cHa, 0OCOOEHHO B 1-M IuKIIe,
YCUJIEHUE OIHU30J/I0B KPAaTKOBPEMEHHBIX (2-5 cCeK) MepuoJoB CIOHTAHHOU
aKTUBALWU, 4acTo CONIPOBOKIAFOITUXCS MHTEHCUBHBIMU
AIEKTPOMUOTPAPUUECKUMU U DJIEKTPOOKYJIOrpaUUECKUMH PEaKUUsIMH, YTO
IPUBOJUT K CHCTEMATHUYECKOMY CHUXEHUIO 3()PPEKTUBHOCTH HOYHOTO CHA.

MopenupoBaHue 53THX HapyLIEHUWH CHAa Ha JKMBOTHBIX IOCPEACTBOM
pazapakeHus JBYX JUCTAaHLMOHHO pa300IIEHHBIX TOYEK LEHTPAJIbHOIO
MEIUAIBHOTO sJipa TajJlaMyca MO3BOJIUIO MHMIMUPOBATH B CEHCOMOTOPHOM KOpe
KPOJINKOB HM3MEHEHMS NIATTEPHOB BEPETEH CHUIMa-pUTMa, XapaKTEPHBIX IS
MEIJIEHHOBOJIHOBOIO CHA. MeHss pexXuM pasapakeHusT MOXKHO ObUIo JMOO0
YBEJIMYUBATh MPOJODKUTEIBHOCTh CHA, JIMOO HA00OPOT, BHI3bIBATh BBIPAKEHHYIO
JIeNPUBALIMI0 MEIJICHHOBOIHOBOM (ha3bl cHa. Kak BBIACHUIIOCH, YKOPOYEHHE
MEJJIEHHOBOJIHOBOTO CHAa - YBEJIMYMBAIO, 4 €ro YMINHEHUE, - YMEHbBIIAJIO
NOBEJACHUYECKUE M DJIEKTpOrpauyecKue IMpPOSIBICHUS BBICOKOW TPEBOKHOCTHU
KUBOTHBIX.

[IprunHy Takou CBSI3U CHAa U TPEBOXXHOCTU YNAECTCA BCKPBITH B MPOLIECCE
COMOCTAaBJICHUS JIEKTPUYECKON aKTUBHOCTH PA3JIUYHBIX PETMOHOB KOPBI OOIBIINX
NOJIYIIApUM, a TaKXKe TajlaMyca, TMIOTAJlaMyCca M XBOCTATOrO sApa y KOILIEK C
HU3KMM M BBICOKUM YpOBHSIMU 0a30BOM TPEBOKHOCTH IO MeEpe YralleHuu
OpPUEHTHUPOBOUYHOr0 peduiekca Ha MHAMPPEPEHTHBIM CBETOBOW pa3apaxureis. B
TUX O3KCIEpUMEHTaxX ObUIO BBIABIEHO, 4YTO Y JKUBOTHBIX C BBICOKOHM
TPEBOXXHOCTBIO TOJJEPKUBACTCS YCTOMYMBO COXpaHseMas MEKpEeruoHalbHas
COTIPSI’KEHHOCTh aKTUBHOCTHU KOPKOBBIX U IITyOMHHBIX CTPYKTYpP MO3Ta Jaxke Mociie
IOJIHOTO yramieHusi peduiekca B OOJPCTBOBAHMHU, YTO OTPaXKaeTcs TakkKe Ha
(opMUpPOBaHUN MEAJIEHHOBOJIHOBOI'O CHA.

COBOKYMHOCTh YKa3aHHBIX HEHPO(U3HOIOTHUECKUX MEXAaHU3MOB BBICOKOM
JUYHOCTHOM (0a30BOM) TPEBOKHOCTH OOCYXIaeTcs C TO3WUIUKA 0bOecreueHus
IOBBIIIEHHOM TOTOBHOCTM OPraHU3MOB K PEaKUUsSM Ha HOBBIE Pa3IpaKUTEIU.
O060011as M3J10)KEHHOE, CTAHOBUTCS MOHSTHBIM, YTO BCE 3TO C OJHOW CTOPOHBI
CIIOCOOCTBYET OBICTPOTE pearupoBaHUsl OpraHM3Ma Ha HOBBIE PA3ApPaKUTEIH, a C
JIPYTrOM CTOPOHBI NOBBIIIAET PUCK BO3HUKHOBEHUS YCTOWYMBBIX HApYILLICHHUHW B
(opMUpPOBaHNUN MEAJIEHHOBOJIHOBOH (ha3bl CHA.

NEUROPHYSIOLOGICAL MECHANISMS OF PERSONAL ANXIETY
DURING SLEEP-WAKING CYCLE

Verbytskiy E.V.
South Scientific Center RAS, Rostov-on-Don, Russia
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K BOITIPOCY O ICUXOKOPPEKIINH JINI] C HHCOMHUEM

Buwnesckan B.I1
Akaoemun MB/], Munck, Pecnyonuxka benapyco

TO THE QUESTION ABOUT PSYCHO-CORRECTION OF THE
PERSONS WITH INSOMNIA
Vishnevskaya V.P.
Academy of Ministry of Internal Affairs, Minsk, Belarus

CHOBUJIEHME U ITEPEXO/JHBIE COCTOAHUA NUKJIA COH-
BOAPCTBOBAHHME

Bonuenxko Mapus, k.¢punoc.n.
Banmuiickaa Ileoazocuueckas Axaoemusn, CI1o, Poccus

B uccnenoBaHusx cHa OCHOBHOE BHHMaHHE oOpamiaeTcss Ha ero (asbl B
TIEPHUO/T OT 3aChITaHus A0 MPoOyx)aeHus. OHAKO €CTh €Ile HE MEHEee MHTEPECHBIE
NEPEXOAHBIC COCTOSHUS OT OOAPCTBOBAHMS KO CHY M OT CHAa K MPOOYXICHUIO, a
TAaK)K€ COCTOSIHME KPaTKOBPEMEHHOW JHEBHOW 1apembl. B mokmame OyayT
PaccMOTpPEHBI HEKOTOPBIE XapaKTEPUCTHKHU nporecca CHOBHJICHHS,
COOTBETCTBYIOIIHME PA3IMYHBIM (pa3aM CHA U MMPOMEKYTOUHBIM COCTOSTHHSIM MEXKTY
CHOM U 0OJIPCTBOBaHUEM.

OCHOBHBIE OTJIMYUTEILHBIE MOMEHTHI TIPOIECCa CHOBUICHHUS HA PA3IMYHBIX
¢da3ax cHa W B IMPOMEXKYTOUHBIX COCTOSHUSX MOTYT PacCMaTpUBATBHCS C TOYKH
3peHusi  SIPKOCTH  00pa3oB, JIETKOCTH  3allOMUHAHUS, WH(DOPMAIIMOHHON
3HAYUMOCTH, OMOIIMOHAILHOCTU. be3ycrnoBHO, BCe OTH TapameTpbl B
3HAUYUTETFHON CTETEeHH 3aBUCAT OT JIMYHOCTH, CTEINCHH TPEHUPOBAHHOCTU
3pUTEIBHON MaMATH W MaMsITH BOOOIE, OT SMOIMOHAIBHOTO COCTOSHUS TIEpe.l
CHOM, OT MHTEpeca K MPOIECCY CHOBHICHUS, (PU3MUECKOTO COCTOSHUS B MOMEHT
MPOBENCHUS JKCIepuMeHTa W Tak pganee. [lodTomy 3mech cOOp MaHHBIX ISt
CTaTUCTUYECKUX MCCIEAOBaHUI OyaeT ropas3no 0oyiee TPYJOEMKHAM, Y€M B CITydae
(U3UOJIOTUYECKUX UCCIICIOBAHUI.

CTerneHp CTaTUCTUYECKOW JOCTOBEPHOCTH MOIOOHBIX UCCISAOBAHUN MOKHO
CYIIIECTBEHHO TOBBICHTH ITyTEM HCIIOIb30BAHUS CYIICCTBYIOIIMX B COBPEMEHHOMN
TEOPUU CHOBHUJICHUS MPAKTUYECKUX METOJOB PAOOTHI C COCTOSIHUSMU TEepeXojia OT
cHa K 0OJpCTBOBAaHWIO, OCO3HAHHOTO CHOBHJICHUS, KPAaTKOBPEMEHHOTO JTHEBHOTO
CHa M MATKOTO TpoOyxaeHus. [lone3HbIMU TOMOTHUTENBHBIME 3 dexTamu mpu
JUTATETPHOM M PETYJSIPHOM MPUMEHEHHH ITHX METOIOB SIBISIOTCS YIydIICHHE
KauecTBa CHA, Pa3BUTHE MaMSITH U OOJIbIIIAast SMOIIMOHAIIbHAS] YCTONYUBOCTD.

B noxmanme OyayT paccMOTpEeHBI OCHOBHBIE OTJIMUMTEIBHBIE OCOOCHHOCTH
KOKJOTO U3 TEPEUYUCIICHHBIX BBIINIE COCTOSIHUN M JaHbl PEKOMEHIAIMU IO HX
WCIIOJIb30BAHUIO U MCCIICOBAHMIO.
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DREAMING AND STATE TRANSITIONS OF SLEEP-WAKEFULNESS
CYCLE

Volchenko Maria, Ph.D.
Baltic Pedagogical Academy, St.-Petersburg, Russia

Sleep research mainly pays attention to the phases of sleep state itself, while
the periods of falling asleep, wakening, and daydreaming are out of careful
investigation. Here 1 will draw attention to some aspects of dream research
connected to different phases and states between sleep and wakefulness. Dream
images, memorizing problems, information value of dreams, and emotional states
of dreamers are discussed, when the process of dreaming is under consideration.
By all means these aspects highly depend on the dreamers’ personality, memory,
emotional state before sleep, level of interest to dreaming, physical state during
experiment, etc. Thus, getting statistic results in dream research is much more
complicated than in case of physiological research.

The use of methods accepted in the modern theory of dream work can help
research of states between sleep and wakefulness. The methods are: lucid
dreaming, special practices for falling asleep and soft wakening, using daydream
state. There are some good additional effects of the long-term personal use of these
methods, namely, good sleep, memory improvement, and emotional stability.

Some characteristics of these states as well as recommendations for their use
and research will be considered.

BJIMNAHUE OJIBOAKTOPHBIX CTUMYJIOB HA ®YHKIIMOHAJIBHOE
COCTOSHUE YEJIOBEKA

I'puoyoea T.B., Tpywkoe H.A., Bypukoe A.A.
Jlabopamopus neipoouonocuu INH IODY

Pocmoe-na-/[ony, Poccus
«Smells arc surer than sounds and sights to make
your heartstrings crack» Rudyard Kipling

Uccnenoanus mocieaHUX JIET MOKa3ajd, YTO 3alaxOBble pa3ApakKUTENn
MOTYT U3MEHATH GyHKUHOHANbHOE cocTosinue (PC) yenoBeka. Mcxoas u3 aroro,
IPOBEJICHO M3yueHUEe 0COOEHHOCTEN pearnpoBaHus (PyHKINOHAIBHOTO COCTOSHUE
YEJIOBEKa Ha OJOPAaHThl BBI3BIBAIOLIME ITPOTHUBOIIOJIOKHBIE HMOLMH. bpumn
moj00paHbl JIBa OJIOpPAaHTa, KOTOPBIE Y HCIBITYEMBIX OJMHAKOBO BBI3BIBATIU
NpUSATHBIE (3aMax MOJbIHU) U HENPUATHBIE (3aaxX rBO3AUKN) OUTYIICHHUS.

Ha nepBoMm 3Tamne ucobITyeMblid, B COCTOSSHUM CHOKOWHOTO 0OJpCTBOBaHUS,
HaXOJWJICS B 3HAKOMOW 00CTaHOBKE, B yI0OHOM Kpeciie, pyku Ha kinaBuarype 11K,
BBITIOJIHASL «KKOPPEKTYPHBIN» TeCT. 3anaxy NpeabsBISIIUCh BO BPEMS BCEU MPOOBI €
IIOMOIIIBIO YCTPOMCTBA «OMOPAaHTHBIM Ayun». OIWH HAcoC IoAaBajl BO3AYX C
TECTUPYEMBIM 3allaXOBBIM BEILLECTBOM, a Ipyrou — ynaimsul. [Ipuuem npu
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OKOHYAaHHMM BO3JIEHMCTBHSI MOJABAJICS CBEKUU YHMCTHIA BO3AYyX. BbuIonHUB mpoOy,
¥, OTBETHMB Ha BOIPOC O CBOEM (PYHKUHOHAIBHOM COCTOSIHUU, HCIBITYEMbIN
Nepexousl K MOCIEayIoNed KOppekTypHoil mpoOe. OauH W TOT JKe 3amax
NpeabABISIICA HE MeHee Tpex pa3. KoHTponem ciyxuiau npoObl 0e3 3armaxoBOro
Bo3zeiicTBus [lokazaHOo, KPaTKOBPEMEHHOE NPEAbSABICHNUE, KaK MPUATHBIX, TaK U
HEIPUATHBIX BEIIECTB, KaK IPABWIO, ITOBBIIIAECT YPOBEHD ajnepTHOCTU. HekoTopsie
pa3ianuns BO3MOYKHO CBSI3aHbl C HMCXOJHBIM BBICOKMM YPOBHEM OOJIpCTBOBAaHHUS
UCIIBITYEMOTO.

B cnenyromux wncciaenoBaHUSAX aAHAIU3UPOBAIM, KaK 3allaXy BIMSAIOT Ha
IIPOLIECC 3aChINIaHKs U COH. MICTOUHMK oopaHTa moMenianu B HENOCPEACTBEHHON
OJMU30CTH OT TOJOBBI HCIbITyeMoro. Jlisi OLEHKM BIMSHMS 3alaxa Ha COH,
aHAJIM3UPOBAJIM: JIATEHTHBIA NEPUOJ 3achblIaHMsi, OOLIYI0 MPOJOJIKUTEIBHOCTD
CHA, KOJIMYECTBO NPOOYKJICHU, HAJTMYHE CHOBHJIEHUN U UX Xapakrtep. JIaTeHTHbII
NEPHUO/]I 3aChIIIAHUS [TPU BOCHPUITHH MPUATHBIX 3a11aX0B ObLT IPUMEPHO TAKOU XKe€,
Kak u 0e3 BozueictBus (7-10 MMH), HEOpUSATHBIE 3alaxd, YBEJIUYUBAIU
HacTymjieHue cHa a0 15-20 muH u Oonee. Tak mnpu OPUATHOM 3amaxoBOM
BO3JICVCTBUHM IPOJOJDKUTEIBHOCTh CHA paBHa €ro IpPOAOJDKUTEIBHOCTH B
KoHTpoJe. [Ipu HenmpuaTHOM 3amaxe OOIIMKA COH OB KOpOYE, YBEJIUYMBAJIOCH:
YUCJIO HENPOJOJDKUTENBHBIX NPOOYXKAEHUH M 00Ias NpOoAOIKUTEIbHOCTh
OOApCTBOBaHUSI BO CHE, MPEICTABIEHHOCTb OSMOLMOHAIBHO OKPALIEHHBIX
CHOBHUJICHUM HEraTUBHOW OKPACKHU.

T.0. 01OpaHThl BIUAIOT KaK Ha allEpTHOCTb, TAK U HA COH U €r0 KayeCTBO.
[loka HEsACHO MOIYT JIM OTMEYEHHBIC HAMM pA3JIU4UsA BIHSHUSA TNPUATHBIX U
HENPUATHBIX 3allaXx0B, B YaCTHOCTU Ha OOIIYI0 MPOAOIKUTEIBHOCTh CHA CBS3aHbI
C DMOILIMOHAIIBHOW OKPACKOW BO3JICMCTBUI, WJIM Pa3HbIM BPEMEHEM aJallTalld K
3TUM BemlecTBaM. Bo03MOXHO, 4YTO 4acTble NpOOYKIEHUS MOTYT, BHOBB
aKTUBUPOBATH BOCIIPUATHUS HENPUATHBIX 3aI1aXO0B.

EFFECT OF OLFACTORY STIMULUS ON HUMAN FUNCTIONAL
STATES

Gribtsova T.V., Trushkov 1.A., Burikov A.A.
Lab of neurobiology, Rostov State Pedagogical University, SFU
Rostov-on-Don, Russia
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TAJAMMWYECKHWE HEMPOHHBIE T'PYIIIIBI C PATMUYECKOM
3AJIITIOBOU AKTUBHOCTBIO: BOSMOXHAA POJIb B 'EHEPAIIUU
BEPETEH U OTYETE BPEMEHHA

TI'ypenxo E.1O., Yyzyeea O.U., Bypuxos A.A.

Jlabopamopus neiipoouonocuu nedazozuveckozo uncmumyma IO®Y
Pocmoe-na-/lony, Poccus

e-mail: neurobiolab@russian.ru

Ilepexonq or OoApPCTBOBaHMS K MEIJICHHOBOJIHOBOMY CHY CBSI3aH C
NepeKItoYeHueM OOJIBIIMHCTBA TajJaMUYECKUX M KOPKOBBIX HEHPOHOB OT
anepuoJNYECKON €IMHUYHOU K PUTMHYECKOHN 3a1MOBOM (MTauyeyHOM) aKTUBHOCTH.
B ocHoBe 3TOro siBieHus jeXaT Kak BHYTPUKIIETOUHBIE, TAK U MEKKJIETOUHbIC
MEXaHU3MBI.

3ajgada: UCCIEAOBaTh «CIOHTAHHYIO» M  «HABSI3aHHYIO»  3aJIIOBYIO
aKTUBHOCTh HEUPOHOB TpH BepeTeHooOpa3Hoi akTuBHOCTH B DKol', «conHbIe
BEpETEHA U BEPETEHOOOpa3Hasi peaklrs BOBICUCHUS.

MeTtoauka. AKTUBHOCTh HEHPOHOB MeauanbHOro Taimamyca MTh kpommka
OTBOJIMIM  DKCTPAKJICTOYHO  BOJB(PPAMOBHIMA  MHUKPODJICKTPOAAMH  WJIU
BHYTPUKJIETOYHO CTEKJSSHHBIMA  MHUKpPOINMIETKAaMHU. Peakuuio  BOBJICUYECHUS
BBI3BIBAIA DJICKTPUUECKONM CTUMYJISIIMEN LEHTPAIBHOIO MEIUAIBHOTO sApa
TajaMyca.

PesynbraTel. OOHapyxeHo, uTo y HelpoHoB MTh Bo3HuKkana mnauedyHas
aKTUBHOCTB, YHCJIO HMMITYJbCOB B KOTOpPHIX ObLIO 3 — 4, pexke 10 mnm Goree.
Yactora MA BHyTpH mauek nocruraia 200 — 350 umn/c, a JIUTEIBHOCTh MAYKH
00b19HO paBHsIack 15 — 20 mc, penko 30 — 50 mc. Tonbko yacth HeiponoB MTh
Ha BEpeTeHE OTBeYaJa TeHepalued Mayku Ha KaXKIbli CTHUMYJ, OOJBITHHCTBO
HEUPOHOB T'€HEPUPOBAJIO MAYKH TOJIBKO 4Y€pE3 BTOPYH) WIIA TPETHIO BOJHY. Y
OOJBIIMHCTBA HEWPOHOB YBEJIMYEHHUE YACTOTHI CTHUMYJSAIUH, KaK TIPaBUIIO,
npuBOoAWIO K Bo3pactaHuto JIII madedHwsix paspsmoB, KOTOPOE MNPOUCXOAMUIO
napauiensbHo yBenuuenuto JIII oreera. [lpm Oomnpmioit yacToTe CTUMYISALUU
HaOMIOJIamu «JIeJIEHWEe», U KaK BOJIHbl PEAKIMM BOBJICUCHHMS, TaK U TadeyHas
AKTUBHOCTh MOSIBISUINCH B PUTME KpaTHOM 4YacToTe CTumyJisinuu. I[lpu
perucTpalMy IMyJ0BOM AKTUBHOCTH BHUJIHO, YTO Pa3HblE HEHUPOHBI IMO-Pa3HOMY
CIBUTAIOT CBOM Pa3psibl IPU U3MEHEHUH PUTMA.

3akmrouenue. [lomydeHHble pe3yabpTaThl CBUAETEIBCTBYIOT O BaKHOM pPOJIU
B3aMMOJEHCTBUS HEMPOHOB TajlaMyca B OpraHHU3allid PUTMa BHYTPUBEPETECHHBIX
BOJIH.

[TosiBUIOCH MHEHHE, YTO ILENOYKM HEPBHBIX KIETOK C PUTMUYECKOU
3QJIMIOBOM AaKTUBHOCTBIO MOTYT HWIrpaTh pojb B oTyeTe BpemMeHu. OngHako
COTOCTaBJICHHE TICUXO(DU3UOIIOTHUECKIX JaHHBIX C TMPEACTABICHHBIMA HaMU
pe3ysbTaTaMu O TATaMHUYECKHX LIENMOYKAX C UX BO3MOKHOM IEPECTPOUKON pUTMA
B IIMPOKOM JIMAaNa3oHe, MO HAllEMy MHEHUIO, CBUJIETEIBCTBYIOT, YTO OHH IS
OTYETa BPEMEHH HE MOAXOISIT.
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THE THALAMIC NEURON GROUPS WITH RHYTHMICAL VOLLEY
ACTIVITY: POSSIBLE ROLE IN SPINDLES GENERATION AND IN THE
ACCOUNT OF TIME

Gurenko E.Y., Chugueva O.1l., Burikov A.A.

Laboratory of neurobiology of the pedagogical institute, SFU
Rostov-on-Don, Russia

e-mail: neurobiolab@russian.ru

bTI70 KIA BJIUSET HA CHHEKTPAJIBHBIE U
COMATOBUCHEPAJIBHBIE IIOKA3ATEJIM COCTOSIHUA CHA 'Y
I'OJIYBEHU

I'ycenvnuxoea E.A.
Hucmumym 3601104uo0HHOU husuonozuu u Ouoxumuu
um. U.M. Ceuenosea PAH, Cankm-Ilemepoyp:

HSP 70KDA INFLUENCE ON SPECTRAL AND SOMATO VISCERAL
INDICES OF SLEEP STATES IN PIGEONS

Guselnikova E.A.

Sechenov Institute of evolutional physiology and biochemistry
RAS, Saint-Petersburg, Russia

e-mail catharina2001@mail.ru

The fundamental mechanism of cell protection in both prokaryotes and
eukaryotes from damaging environmental factors consists in expression of the
most conserved proteins - heat shock proteins (HSP), or stress proteins (Pastukhov,
Ekimova, 2005). The Hsp70 play an essential role as molecular chaperones in the
cells defence (Rona, Giffard et al., 2004). The task of the present investigation is to
study changes of spectral and somato—visceral indices after microinjections of
Hsp70 (without endotoxin) in the Nucleus reticularis pontis oralis (NRPO). It is
now well known that the NRPO is crucial structure necessary for starting of Rapid
Eye Movement Sleep (REMS) (Siegel, 2000).

Six adult pigeons (Columba livia) were housed at a free movement condition
with ambient temperature 23-24 oC, on a 12:12 h light/dark cycle, with ad libitum
access to food and water. Computer recording (with epoch 1 s during 24 h) of
electroencephalogram (EEQG), electrooculogram (EOG), electromyogram (EMG),
brain temperature (Tbr) and foot skin temperature (Tfs) was used for an analysis of
sleep-wakefulness states. Findings show that bilateral microinjections of Hsp70
(0.4 mkg / 0.3 mkl; without endotoxin) into mesencephalic part of the NRPO
induced a significant fall in REMS total time (TT) for the first (in 9.3 times) and
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second (in 3.6 times) hours of dark phase only due to a decrease in quantity of
REMS episodes. We found a significant rise in non REM sleep (nonREMS) TT (in
1.4 times) predominantly due to an increase in duration of nonREMS episodes
from 8 tol12 hours of dark phase. For the first hour of dark phase we obtained a
significant reduction in REMS EEG power spectra in the 9-14 Hz band by 36.9%.
This is confirmed with data of a decrease in REMS EEG power spectra in intact
animal in comparison with nonREMS that (Tobler, 1988). During tenth hour of
dark phase we obtained a significant reduction in nonREMS EEG power spectra in
the 0.75-5 Hz band by 41.4%. We found that a rise in nonREMS TT was
accompanied by a decrease in amplitude in delta-range. This may indicate that
nonREMS became more superficial. Significant decreases in Tbr by 0.40C for the
first 3 hours and by 0.30C from 10 to 12 hours were obtained. These results may
be related with a reduction in contractive muscle activity by 46% and development
of peripheral vasoconstriction. The basic contribution in Tbr lowering for the first
2 hours of the dark phase was introduced by REMS state and that in Tbr lowering
for the last 3 hours was done by nonREMS state. Probably these changes were
related with a decrease in REMS TT for the first hours after Hsp70 microinjections
and reduce the brain-warming function of REMS. The basic function of nonREMS
directed to brain-cooling intensified during the last hours of the dark phase
(Pastukhov et al, 2001). An increase in nonREMS TT during the second part of the
dark phase was evidence of predominance of Hsp70 somnogenic and hypothermic
effects.

Data obtained show that Hsp 70 possesses neuroprotective properties related
with an increase in nonREMS TT. A rise in nonREMS TT may be determined by
Hsp70 influence on «nonREMS —positive» neurons located out of NRPO.

MOHOTOHUA U JPEMOTHBIE COCTOSHUA CO3HAHUAA,
BO3HUKAIOINUE ITPU BOXKIAEHUU HA ABTOMOBUJIBHOM
CUMVYJATOPE

Jlopoxoe B.b. 1, Jemenmuenko B.B.Z, Mapkoe A.F.Z, Hlaxunapoeuu B.MZ,
Jdasposa T.M.", [Tunmenuna H.A.", 3axapuenxo /I.B."

IHHcmumym evicuiell HepeHoll deamenbHocmu u Heipogusuonozuu PAH,
340 «Henpoxom», Mockea, Poccus

e-mail: vbdorokhov@mail.ru

AHanu3 cOOCTBEHHBIX PE3yJIbTATOB U CYIIECTBYIOIIMX KOHIEMIUNA COZHAHUS
MO3BOJIMJI HAaM BBIBUHYTh THUIIOTE3y 00 yYacTUU JAPEMOTHOTO COCTOSIHUS
co3Hanus ([JJCC) B BO3HUKHOBEHHHM HapylIEHUHA MOHOTOHHOM NESITEIbHOCTH IMPU
CHHKEHHOM YypoBHe OonpctBoBanus (opoxo B.b. 2001-2007). Jna HACC
XapakTepHa TMOTEps 3HAYUMOCTH HUHMOpMalMU OT OKpPYXKaIIe cpeabl U
MEPEKITI0YCHUE BHUMAHUSI OT BHEIITHEH CpeIbl Ha epepadoTKy nH(pOopMaIuu,
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W3BJICKAEMOU M3 MAMSTH, YTO CYOBEKTUBHO BOCIIPHHUMACTCS KaK «... TOTPY3UJIICS
B COOCTBEHHBIEC MBICIIU, 3ayMaJICSI».

Mb1r  pazpaboTanu  JKCHEPUMEHTAIBHYIO  MOJCNb,  IO3BOJISIFOLLYIO
OOBEKTUBHBIMU METOAAMU ONPEACNISITh BOSHUKHOBEHUE APEMOTHOTO COCTOSIHUS
CO3HAHMS, TMOSBJSIONICECS Y UCIHBITYEMBIX IIPU MOHOTOHHOW €3/1€ Ha
KOMITBIOTEPHOM ~ aBTOMOOWJIBHOM cuMmyisitope. KpurepueM BO3HUKHOBEHUS
JPEMOTHOTO COCTOSIHMSI CO3HAHHUS SBJISIETCS TOTEps 3HAYMMOCTU O0JieBOMU
AIIEKTPOCTUMYIISIIIUH, IPUMEHSIEMOMN MPHU OIMKUOKAX BOXKICHHUS - «aBAPUIX.

[ToBTOpHBIE SKCIIEPUMEHTHI C BOXKICHUEM Ha aBTOMOOMJIBHOM CUMYJIATOPE
M0 TPSMOJMHEHMHOW JOpOre C HHU3KOHW CKOPOCThIO ObLIM mpoBenaeHbl Ha 10
UCIIBITYEMBIX C OJHOCYTOYHOW JeNpuBalMed CHA. MOHOTOHHBIM XapakTep
BOXJIEHUA, yxke uepe3 15-30 MUHYT mocie Hayajga SKCIEPUMEHTA, BbI3bIBAII
MUKPOS3MU30bl CHA (IPUBOASIINE K «aBapUsIM» - BbIE3AY 3a MPEIEibl JOPOKHOTO
MOJIOTHA. BO3HUKHOBEHUSI «MUKPOCHA» HICHTU(DUIIMPOBATIOCH MO OOBEKTUBHBIM
anekTpoduszuonorndeckre nokazaresnsim (D3I, D0I) u nmo mnoBeaeHYECKUM
MOKa3aTessIM - BUJCOPETUCTpAlMs 3aKpbIBaHUs T1a3. B cyOBEKTUBHBIX OTUETax
MOCJI€ BUPTYAJIbHBIX «aBapHil» UCIBITyEMbIE TOBOPWIM, YTO OHU HE YCHYIIH, a «...
3agyManuchy. Jljist Toro 4toObl JOKa3aTh, YTO B ITOM COCTOSIHUM BO3HUKAET
NOTEPST 3HAYMMOCTM BHEIIHEH cpenpl, cBs3aHHas ¢ pasBurhuem J[CC, wMbl
NPUMEHSUIM Haka3aHue - OOJIEBYIO JIEKTPUUECKYIO CTUMYJISALIUIO NPHU Che3/e 3a
npeAensl JOPOrd. DJEKTPUYECKas CTUMYJSIUMK IOAAaBajach Ha BHYTPEHHIOIO
CTOPOHY TpEIIeUbsi, €€ BEIWYMHA TMOoA0Mpaiach J0 Hayaiga JIKCIEPUMEHTa U
OIICHUBAJIACh CYOBEKTHMBHO, Kak OoseBas, cpeaHed cuibl. Takum oOpasom,
UCIIBITYEMbIN Tepej] HayaJloM »JKCIEpPUMEHTa 3HaJI, 4YTO B CiIy4yae ONIMOKHU
BOKJICHHUSI €Tr0 OXHAaeT OoJie3HEHHash SJIEKTPOCTHMYJSlui. TeM He MeHee,
MOSIBJICHME  HETaTUBHOTO  COCTOSIHMSI ~ MOHOTOHUHM,  BO3HHKAIOIIEe  MpHU
OJTHOOOpPA3HOM XapaKTepe BOXKIACHUS Ha AaBTOMOOWJIBLHOM CHMYJISTOpE, HE
MO3BOJISIIO CYOBEKTY BOJIEBBIM YCWJIMEM MPEAOTBPATUTh BO3HUKHOBEHHE STOTO
COCTOSIHUSI, TIPUBOJIAIIEIO K aBapuUd U COOTBETCTBEHHO K JJICKTPOCTUMYJISIIIUU.
JIOBOJIBHO 4YacTO, COCTOSIHUE MHOTOHUM HMMEJIO0 TOHUYECKUH XapakTep, 4TO
BBIPAXAJIOCh B BOSHUKHOBEHUHW HECKOJIBKUX «aBapuii» B nocieayromnme 5-10 MuH.

[TonydeHHsblii  pe3ynapTarT  MOATBEPKAAET  HANLy  TUIIOTE3Y,  4YTO
Bo3HukHOBeHHe JICC c onHOM cTOpoHBI 1) HEOOXOAMMO Jii HOPMAaJIbLHOTO
TEYEHHUs] TIpollecca 3achllaHus, TaK Kak o0ecrneyrMBaeT HEOCO3HABAEMOCTh
nepexoaa u3 O0JPCTBYIONIETO COCTOSHUE CO3HAHUS B JPEMOTHOE COCTOSIHUE, TEM
cambIM, oOJieryas BKIIFOUCHUE (PU3MOJIOTHIECKUX MEXaHU3MOB Mepexoja KO CHY, a
c apyroi cropoHbl 2) Heoco3HaBaeMocTh JICC - sSBISE€TCS OCHOBHOW NMPUUYMHOU
HapylmieHud Tpo(ecCHOHATbHON  JIEATEThHOCTH, BBI3BIBAEMBIX  Pa3BUTHEM
MOHOTOHUU U KPUTUUECKUM CHI>KEHUEM YPOBHS 0OJPCTBOBAHUS.

Pa6ora nogaepxkana rpantom PITH® Ne 05-06-06280a u 3AO «Heiipoxkom»
WWW.neurocom.ru
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MONOTONY AND DROWSY STATE OF CONSCIOUSNESS
APPEARANCE DURING DRIVING ON A CAR SIMULATOR

"Dorokhov V.B.,ZDementienko V.V, ’Markov A. G., ’Shakhnarovich V.M.,
"Lavrova T.M., ' Pintelina N.A., ' Zakharchenko D.V

!Institute of Higher Nervous Activity and Neurophysiology, RAS

2J-S Co. «Neurocom». Moscow. Russia.

e-mail: vbdorokhov@mail.ru
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HEHTPAJBHBIE MEXAHU3MblI COMHOTEHHOI'O JJEMCTBUSI
BEJIKA TEIIVIOBOI'O IIOKA 70 KJIA

Exumoea U.B.
Hucmumym 3601104u0nHOU hu3zuonocuu u ouoxumuu
um. U.M. Ceuenosa, PAH, C.-Ilemepoype, Poccus

CENTRAL MECHANISMS OF THE SOMNOGENIC EFFECTS OF HEAT
SHOCK PROTEIN 70 KDA

Ekimova LV.
I.M. Sechenov Institute of Evolutionary Physiology and Biochemistr
RAS, St-Petersburg, Russia

Earlier it was shown that microinjections of heat shock protein 70 kDa
(Hsp70), liberated from contaminants, into the 3-d brain ventricle (b.v.) induced an
increase in slow-wave sleep (SWS), a decrease in wakefulness and rapid sleep
during inactive phase of the day in rats and pigeons (Pastukhov et al., 2005;
Pastukhov and Ekimova, 2005). A short period of the somnogenic effects of
Hsp70, when administered into the liquor brain system, permitted to suggest that
the involvement of specialized cells of leptomeninges and circumventricular
system in mechanisms of multifactorial regulation of SWS at the initial stage.
Experimental validation of given assumption needed in the first to assess a
penetration of exogenous Hsp70 from liquor to the brain. Liberated from
contamination, Hsp70 extracted from the bull muscle was labeled by fluorescent
dye BODIPY FL (Institute of Cytology, RAS). Labeled Hsp70 (1.5 mkr/1 mxi)
was administered into the liquor system by previously implanted canulla into the 3-
d b.v. in rats and pigeons. On the basis of the internalization profile of Hsp70 by
cells in vitro studies (Guzhova et al., 1998, 2001), the brain was taken out for the
experiment in 1 h, 3 h and 6 h since the moment of Hsp70 microinjection.
Localization of labeled Hsp70 in the brain was assessed by fluorescent microscopy
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assays, with using a confocal microscope Leica DMR. Investigations conducted in
3 h since the moment of administration of labeled Hsp70 have indicated that
Hsp70 is localized in macrophages and cellules of the subarachnoid space of
leptomeninges and adjacent to leptomeninges brain tissue. Hsp70 was observed in
the ependymal layer of the brain ventricles and adjacent to ventricles of brain
tissue, choroid plexus of the lateral and 3-d b. v. Hsp70 was presented abundantly
in structures of the preoptic area of the hypothalamus and motor cortex in rats and
septal nuclei in pigeons. Both animal species revealed the labeled protein in brain
capillary sides and near them. Data obtained indicate that exogenous Hsp70 is
capable to penetrate trough the liquorencephalic barrier. Molecular mechanisms of
sleep promotion by Hsp70 at the initial stage appeared to be associated with the
involvement of leptomeninges and circumventricular system in which sleep factors
(prostaglandins, cytokines, endogenous unsaturated fatty acid amide et al.) are
synthesized.

Earlier, we showed that the onset of SWS is linked to an increase in
GABA(A)- receptor activity in the ventrolateral preoptic areas (VLPO) of
hypothalamus (Ekimova, Pastukhov, 2005). We made the hypothesis that the final
stage of the somnogenic effects of Hsp70 may be related to a mediated activation
of GABA(A) - receptors in the VLPO of hypothalamus. The given hypothesis was
supported by experiments with rats and pigeons microinjected with GABA(A)-
receptor antagonist bicuculline into the 3-d b.v. (6 pg/1.0 ul) and into the VLPO
(1.0 pg/0.2 pl) 15 min before intraventricular adminidtration of Hsp70 (1.5 ug/1.0
ul). It was elicited that the preceding administration of bicuculline into the VLPO
in pigeons resulted in an suppression of SWS and an enhancement of wakefulness.
When administered into the 3-d b.v. in rats, bicuculline also induced an attenuation
of the somnogenic effects of Hsp70, but it occurred at the later time. The totality of
data obtained permits to suggest that the cascade process of realization of the
somnogenic effects of Hsp70 at the final stage involves substances capable to
modulate GABA(A)-receptor activity in the VLPO of hypothalamus.

BJIMSIHUE BHEIIHEW TEMIIEPATYPBI HA IIUKJI AKTUBHOCTb
IMMOKOM YEPEITIAX

Epémenko E.A., Cesocmvanosa M.B.
Jlabopamopus neipoouonocuu, Huncmumym neoazocuxku IO®Y
Pocmoe-na-/lony, Poccus

Borpoc 0 COOTHOLIEHNH TEMIEPATYPBI OKPYXKAOLWIEN CPEAbl U TIOBEACHUS Y
yepenax ocTaércs HepelmeHHbIM. [[oaToMy ObUIM NMPOBENEHBI JIBE CEPUH OIBITOB:
B mepBoii cepun onbITOB uepenaxa Oblia 3aQUKCHpOBaHa, BO BTOPOW — CBOOOIHO
NepeIBUrajach MO IMOJIUIOHY. Y CBOOOJHO MepeIBUrarolleics yepenaxu Oblia
OTMEYEHAa 3aBUCUMOCTh OOILIEr0 BpPEMEHU [JBWKEHUH W HHTEHCUBHOCTH
JBUTaTEJIbHOW aKTUBHOCTH OT TEMIIEPATYpPBI OKpYysKarouien cpeasl. [Ipn
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HaOIIOJICHUSIX B OJTHO M TOXE BpeMs CYTOK (yTpoMm: 6-9 yacoB) mpu Temneparype
100C nBuKEeHUS OTCYTCTBYIOT, HO HX MOXHO CIPOBOLUPOBATH, HAIPUMED,
NepeMEIICHUEM >KUBOTHOTO B HEKOM@OpTHYIO 30HY. [IpoOyxneHue Hactymaer
nociie 8.30. Ilpum Ttemneparype 15-200C nBurarenbHas aKTUBHOCTH OoJjiee
nHTeHcuBHA. Yepenaxa HaumHana pasurarbca B 7.30-8.00 yacoB ytpa. Ilpu
temneparype 20-250C Bpemsi JABUratelibHOM aKTUBHOCTH YBEJIMYUBAIOCH,
npoOy»kJieHrne HacTynano okoso 7.00 yTpa uiu paHbliie.

B nueBHoe Bpemsi cytok (10-16 dacoB) B 3aBHCMMOCTH OT TeMIIepaTyphl
U3MEHSJIOCh ~ COOTHOUIEHHWE  TIOBEJEHYECKUX  COCTOSIHUW.  YBEIMYEHUE
temneparypel ¢ 20 go 320C BbI3bIBAJO YBEIMYEHUE CYMMApHOIO BPEMEHU
AKTUBHOCTH B cpegHeM c¢ 6516% npo 75%£2%. JlanpHeliniee yBEIHYEHUE
TEeMIIepaTypbl, MPUBOAMIIO YKE K COKPALIEHUIO JOJU aKTUBHOCTU B CPEIHEM J0
5513 % u yBenWYEHHIO BPEMEHU 3aHUMAaeMOM COCTOSIHMEM MOkosi. Temieparypa
cepiie 400C mnpuBogmia K TOMY, YTO JKMBOTHOE€ HE JIBUTAJIOCh M IpHU
MPOJIOKUTENBHOM jKape BNAJalo B CISUKY.

HccnenoBanus mokasail, YTO XOTs TeMIepaTypa Tejia yepenax, B O0JIbIIon
Mepe, 3aBUCUT OT TEMIEPATYPhI OKPYKAIOLIEH CPEAbl, 3T 3aBUCUMOCTh BCE K€ HE
abcomorHa. CBOOOJHOMOABMKHBIE YEpemaxyu HE TaK YX IUIOXO TOBEACHYECKH
pPEryJIupyIOT CBOIO TeMIlepaTypy, MEpeMeIlasch C MECTa Ha MECTO B IOHCKax
Teria Uiu TeHW. Y 3aUKCHpPOBAHHOW Yepenaxyu M3MEHEHHs] TeMIIepaTyphbl Tela
HAXOJATCs B OOJIbILLIEH 3aBUCUMOCTH OT TEMIIEPATYPhI OKPYKAIOIIEH Cpe/Ibl.

EFFECT OF EXTERNAL TEMPERATURE ON THE TURTLE REST-
ACTIVITY CYCLE

Eryomenko E.A., Sevostianova M.V.
Laboratory of neurobiology, Pedagogical University SFU
Rostov-on-Don, Russia

HIPPOCAMPAL RIPPLE ACTIVITY INCREASES AFTER ODOR-
DISCRIMINATION LEARNING AND AFTER RETRIEVAL IN RATS

Eschenko Oxanal, Molle Matthiasz, Born Janz, and Sara Susan J.

"Max Planck Institute for Biological Cybernetics, Dept. Physiology of Cognitive
Processes, Spemannstrafie 38, D-72076 Tiibingen, Germany

’ Department of Neuroendocrinology, University of Liibeck, Ratzeburger Allee
160, Haus 23a, 23538 Liibeck, Germany

7 College de France, Centre National de la Recherche Scientifique, UMR 7152,
F-75005, Paris, France

There is increasing evidence that memory consolidation occurs off-line
during sleep episodes following learning. Neuronal activity in the hippocampus in
the form of high frequency oscillations, known as sharp wave/ripple (SPW-R)
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complexes occurs during sleep and has been proposed as a mechanism to promote
synaptic plasticity necessary for long term memory formation. Here we report that
odor-reward association learning resulted in increased occurrence of SPW-Rs in rat
hippocampus during the first hour of post-learning Slow Wave Sleep (SWS). The
magnitude of the ripple events and their duration were also significantly elevated
for up to 2 h after learning. Retrieval from remote memory was also accompanied
by elevated SPW-R density, but the effect was short-lasting (~ 30 min) and did not
affect the intrinsic properties of ripples. The results provide the first substantial
evidence for learning-induced changes in SPW-R activity, lending support to the
initial hypothesis of such activity promoting synaptic plasticity and long term
memory consolidation during SWS.

OCOBEHHOCTH HNOBEJIEHUMSA U XAPAKTEP KAP/INO-
PECIIUPATOPHBIX APUTMUIA MOPCKHUX MJIEKOIIUTAIOIIUX B
BOAPCTBOBAHHU U BO CHE

3omoe A.C., Boiinoe B.b.
FOxcnwtit nayunouii yenmp PAH, 2. Pocmoe-na-/[ony, Poccusn

B coBpeMEHHBIX UCCICNOBAHUSX 3HAYUTEIBHBIA HWHTEPEC YACISICTCS
HKOJIOTUYECKUM acnekTaMm (U3MOJIOTHH, B TOM 4YHCJIE, B OTHOIICHUU TaKOU
MHTEPECHOW TPYNIbl, KaK MOpPCKHE MiekonuTaromue. OAHUM M3 Ba)KHEHIIMX
MOHATUH, UCTIONB3YIOUXCS MPU aHAIM3€ HaOI0IaeMbIX SBJICHUNA U MPOIECCOB,
aBIgeTCs «amanTaius». [lpuyem, anmantanus paccMaTpUBaeTCs Kak C TOYKU
3pEeHUS YCTOWYUBBIX HBOIOIMOHHO 3aKPEIUICHHBIX (DEHOMEHOB, TaK M C TOYKHU
3peHus (POPMUPYIOMUXCS B MPOIIECCE OHTOTEeHE3a MPUCITOCOOUTETBHBIX PEAKIIUN.
Cn0XHOCTB OpraHu3aIi 0ObEKTUBHBIX UCCIIEIOBAHHN B €CTECTBEHHBIX YCIOBUSIX
oOUTaHUST MOPCKHX MJICKOMUTAIONINX, KaK MPAaBUIIO, CBA3AHHBIX C OKEAHCKUMU
IpPOCTOpaMH ¥ TOJMSAPHBIMH ~ KIMMAaTUYECKUMH  YCIIOBUSMH,  OIPEAeIseT
HEOOXOJIMMOCTh  MCCJIEIOBAHUS  OCOOEHHOCTEH  NOBEACHHMS  SKUBOTHBIX,
HaXOJAIIUXCSI B HMCKYCCTBEHHBIX  YCIIOBHUSX  HEBOJHW, JIMIIb  OTYACTH
yIOBJIETBOPSIONINX 0a30BbIe TOTPEOHOCTH KUBOTHBIX.

HccnenoBaHusi MOBEIEHYECKMX OCOOCHHOCTEH W TapaMeTpPOB BHEIIHETO
neixanus nenbduna adanuael (Tursiops truncatus ponticus Barabash-Nikiforov,
1940, omno xwuBoTHOE); ceporo (Halichoerus grypus, Fabricius, 1791; cemsb
JKUBOTHBIX pa3HOro Bo3pacta) u rpennanickoro (Pagophilus groenlandica
Erxleben, 1777; nsate XUBOTHBIX) TrOJIeHEH; CeBepHBIM MOPCKOM KOTHK
(Callorhinus ursinus Linnaeus, 1758; nBa >KMBOTHBIX) MPOBOJMJIUCH Ha Oa3ax:
Mypmanckoro mopckoro Ouonormdyeckoro mHcrutyta KHI[ PAH — «Kpachbie
Kaman» (utonb, ceHTAOpB-okTsiOph 2006), VYTpuIICKONH MOpPCKOW CTaHIUU
HNuctutyTa npodaem skonoruu U 3soirounn PAH — Yrpuw (oxtsa6ps 2006). Bee
KUBOTHBIE ObLTN IPUPYUYEHBI U COJEPKAIHNCH B HEBOJIE OoJiee roja.
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HabGnromas 3a moBeneHreM MOPCKUX KUBOTHBIX B YCJIOBHUSX HEBOJU MOYKHO
OTMETHTh, YTO W B CIydae CBOOOIHOTO TUIABAHUS TIOJICHEH W NeIb()UHOB, U B
Clly4yasiX HAaXOXKJECHUS TIOJIEHEW Ha 3eMJie, JUIl HUX XapaKTepHa HEPUTMUYHAS
CMEHa JIBYyX MOBEJACHUYECKUX (POpM: aKTUBHOM U OoJiee CIOKONWHOM. J1Jjis1 aKkTUBHOTO
MOBEJICHUS TIOJIEHENM XAapaKTEPHBI: IIOUCKOBBIE pEAKUUM, PE3KUE, aAKTUBHBIC
JBIDKCHUS, TPEBOXKHASI BOKAJIM3AIUs, BBIPAKEHHBIC arpeCcCHBHO-O00POHUTEIIHHBIC
peakiuyu B OTHOIIEHWU wuccieaoBaTeneil. s OGosiee CIIOKOMHOTO COCTOSHUS
TUIIAYHBI: CHUKECHHAs JBUTATENIbHASI AKTUBHOCTh, CIIOKOWMHBIE MPOJOJIKUTEIIbHBIC
MOTPYKEHHUS TOJI BOAY, CTEPEOTHUIIHOE IIJIaBaHWE B TOJIIIE BOJbI, Ha Oepery —
NePUOABI TTOKOS C YJUIMHEHHBIMH JbIXaTeJIbHBIMU May3aMu. [Ipu HaOmroaeHUAX 32
MOBEJICHUEM JIeTIb(PMHOB B KauyeCTBE KPUTEPHUEB IS WASHTH(PHUKAIIUA aKTHBHOTO
COCTOSIHUS TPUHHMAIHNCh. yAapbl XBOCTOM, OBICTpOE IIJIaBaHHE, BOKaJIW3aIlus,
OTKpbIBaHWE pPTa W JAp. B CHOKOWHOM, IACCHUBHOM COCTOSIHUM >KUBOTHOE
MPAKTUYECKU HE JIBUTAETCS, 3aBUCACT JIMOO HA TIOBEPXHOCTH, JTMOO B TOJIIE BOJIBI
WJIA JKE€ OCYLIECTBIISIET MEAJICHHBIE NIEPEMEILICHHUS.

Bricka3zpiBaeTcs  MOpeANnojoKeHUue, 4YTo  HaOMI0JaeMble  apUTMHYHbBIC
MAaTTEPHbI TOBBIIMIEHHOM W CHUKEHHOU IIOBEICHYECKOM AaKTUBHOCTH HWMEIOT
OTHOILIEHWE K aJanTaluyd pPa3jIM4yHbIX TPYIIl COBPEMEHHBIX  MOPCKHUX
MJIEKOIUTAIOIINX K HBIPSIONIEMY 00pa3y *KHU3HH, CBA3aHHOMY C HEOOXOJIUMOCTHIO
IUTATEILHOE BPEMS HAXOJIUTHCS MO/ BOJOU, YTO MTO3BOJIAET ) KUBOTHBIM YXOJIUTh OT
MPECIENOBAHUS, OXOTUTCS, COBEpIIATh JUIUTEIbHbIE MUTpanuu U T.h1. Hamu He
OBLJIO BBISBJIICHO CYIIECTBEHHBIX PAa3JWYUil B COOTHOIICHWHM AaKTHBHBIX U
MACCUBHBIX (DOPM MOBEJCHUS Y PA3TMYHBIX )KUBOTHBIX, COACPKAIIUXCS B HEBOJIH,
OTHOCHUTEJIbHO HOYHOTO M JIHEBHOTO BPEMEHM CYTOK. [[JIMTEIBHOCTH 3aJEPHKEK
JbIXaHUS (aITHO?) HEe MMEET YETKOW 3aBUCHUMOCTH OT OCHOBHBIX (DOPM TOBEICHUS.
OTMeuaeTcs JuIllb HE3HAUMUTENIbHAsl CBSI3b BBICOKOW IBUTraTEIbHOM AKTHBHOCTH
adaTHBl ¢ KOPOTKUMHU JIBIXaTEIBHBIMH TIay3aMH, a TaK)Ke 3aBUCUMOCTH CPEIIHUX
I10 JUIUTEIBHOCTH allHOD OT YPOBHS AKTUBHOCTH KUBOTHBIX.

BEHAVIOR HABITS AND CHARACTER OF CARDIO-RESPIRATORY
ARRYTHMIAS IN MARINE MAMMAL WAKEFULNESS AND SLEEP

Zotov A.S., Voynov V.B.
South Scientific Centre RAS, Rostov on Don, Russia
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HEME/IUKAMEHTO3HASA OITUMU3ALINA CHA N
BOAPCTBOBAHUA

Kanawnuroea E.O.

Hucmumym Jeontoyuonnoii puzuonozuu
u ouoxumuu um. U.M.Ceuenosa PAH, CII6, Poccus

[IpoGnema HEMEJMKaMEHTO3HOIO MoX0/1a K ONTUMU3AIUU
¢ynkunonanbHoro coctosauus (PC) npunekaer Bce Oonblie BHUMaHus. Ceroans
OJIHUM W3 AaKTUBHO pa3BUBAIOIIMXCS HAIMPABICHUN SBISETCS MYy3bIKalbHas
tepanust (MT): Oonee yem B 20 cTpaHax ecTh MpodecCHOHATbHBIE ACCOLMALUN
My3bIKaJIbHOUN Tepanuu. OCHOBHAS 3aJladya-HOPMaIU3alMs ICUX03MOIIMOHAIBHOTO
COCTOSIHMA TNauueHta. Kak mpaBuiio, NAalMEHTY NPOBOMST CEaHChl PELENTUBHOU
MT. OObeKTUBH3aIIMN JTaHHBIX, HECOMHEHHO, CIIOCOOCTBYIOT TaKHe MPU3HAHHbBIE
WHMKATOPHI, Kak aHanu3 crekrpa D21 Bo Bpems 0OApCTBOBaHMS, CTPYKTypa U
BPEMEHHbBIE XapaKTEPUCTUKH CHA.

Llenp uccnemoBaHus 3akirodajach B aHaiau3e BiUssHUA ceaHcoB MT Ha
(GYHKIIMOHATBHOE COCTOSHUE TAIMEHTOB IIOCIE€ WX TMPOBEIACHUS BO BpeMs
CIIOKOMHOT0 OOAPCTBOBAHMS U BO BPEMsI CHA.

Meroauka: VccienoBanue npoBeIeHO Ha OOJIbHBIX ¢ HEHPOLMPKYJISITOPHON
nucronuerr (HIIJI). B ceancax MT wHCnonn30Baanuch KacCeThbl C 3alUCIMH
KAHOHUYECKUX MECHONEHUM, KOJOKOJBbHOIO 3BOHA, KIIACCUYECKOU MY3bIkM baxa,
JIOTHEBOM My3bIkd, apdbl. [IpociymmBanrue OCyIIEeCTBISIOCh Yepe3 HAYIIHUKU B
criokoitHoM OoapcTtBoBaHUM (20 MHHYT) WM BO Bpemsi (pa3pl mapaioKcaabHOTO
cHa (I1C).

PesynbTaThl: AHamM3 MOJMMIPpaMMbl CHa IMOKa3al, 4yTo y OoybHBIX ¢ HIL/]
(n=10), B oOTIMYMM OT 3JOPOBBIX JIMI], 3aTPYJHEH MPOLECC 3aACHINAHMUS,
XapaKTEPHBI YACThIE MPOOYKIEHUS BO BpEeMsI TIEPBOM CTaIUKU MEIJICHHOBOJIHOBOTO
cua (MC), a Takxxe Bo BpeMs (a3bl ObICTpOro cHa. [y 3TuX OONBHBIX XapaKTEPHO
nBa tuna D30I ymomenHas ycroiuuBas O3] win noimMopgHas, HeyCToONYnBas
CO BCIBIIIKAMU MAPOKCU3MAJIbHOW AaKTUBHOCTH, a TakKXKe BbIpaKeHHAas
MEXKIIOIYIIApHAsT ACUMMETpUsA. Y MHOTIMX ITAlMEHTOB C NEPBBIM THUOOM IOl
BBISIBJSUINCh ~ HApYIIGHWs  MO3TOBOrO  KpoBooOpamieHusi; k03 UIUEHT
MexnosymapHoi gynkiuonanbHol acummetpun (KDOA) 611 pasen 30%-90%. ¥V
nanueHToB co BTOpbIM TUnoM DI - KDA Ob11 B ipeaenax 50%-180%.

V¥ nauuenrtoB ¢ HIJI ontumuzanuto criekrpa 931" Bei3biBanu ceancsl MT ¢
3alUCAMM KJIAaCCUYECKOW MYy3bIKM baxa, KoJokonbHbIE mepe3BOHbL. [Ipuuem, nms
OOJBHBIX C «YIUIOLIEHHBIMY THUIOM DI 3TH ceaHchl BbI3bIBaNIA yayulieHue OC
10CJIe UX MPOBEICHUS BO BPEMs CIOKOMHOTO O0pCTBOBAHMUH, a JJIs MAlIUEHTOB CO
BTOpbIM TUTIOM DOl - mocne ux mposeaeHus Bo Bpems [IC. Tak, y 60apHBIX €
nepBeiM THNIOM O3I oTMewanach CTaOWIM3aIUs U YCUJICHHUE YCPEIHEHHOMN
MOIIIHOCTH ajib(a auanazona yactoT (B 1.4-1.8 pa3). Y OOdbHBIX CO BTOPHIM
turiom  O3I' mocnme npoOyxkaeHHs HaOMIOAAIOCh BpPEMEHHOE CHHYKEHHE
MOIIHOCTEN 0YaroB MapOKCHU3MaJbHOMW AKTUBHOCTH JEjbTa Juara3oHa 4acTOT B
J0OHBIX 00JIACTSIX MO3Ta U, B LIEJIOM, HOpMaJIu3allusi 30HAIbHOTO pacipeiesIeHHs
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putMoB OO IIpu sTom otmevyanu cHmxenne KPA: B nepom ciaydae B 1.3 -1.5
pa3, a BO BTOpoM ciydae — B 1.6-2.1 pa3. Kpome TOro, ceancsl My3bIKaJIbHO-
aKyCTHYECKOU Tepalvy BbI3bIBAJIM YJIYUYILIEHHE MO3TOBOr0 KPOBOOOPAILEHUS.

[To manabiM TectoB MMPI, Cnunbeprepa-Xaununa, Jlromepa y O0JbHBIX
O0OBEKTHBHO YJIy4YlIaJIOCh CaMOYYBCTBUE, HACTPOEHUE U PabOTOCIOCOOHOCTB.
HcxoaHo, MHOrME OOJIbHBIE MPEABSBISIM KalN00bl HA COCTOSIHUE TPEBOXKHOCTH,
HNOHWKEHHOE HACTPOEHHUE, FOJIOBHYIO 00Jb, HA TPYAHOCTH B 3aCBIIAHUHU, YACTbIE
OpoOyX/AE€HNUsS HOYBIO, YXYUIEHUE MaMATH U pabOTOCHOCOOHOCTH. YilydllleHue
IICUXOOMOLMOHAIBHOIO  COCTOSIHMSI, IIpouecca 3acbllaHus  BeI3pBaIM  20-
MHUHYTHbIE ceaHchl MT ¢ 3anucsiMuM KaHOHWYECKHUX IIECHOIICHUM, JIOTHEBOU
MY3bIKU U apQbI IEpe] CHOM.

[Tomy4yeHHbIe NaHHBIE CBUACTENBCTBYIOT 00 3(()EKTUBHOCTH TPOBEICHUS
MY3BIKaJIbHO-aKyCTUYECKOW Tepanuu He TOIBKO BO BpeMsl OOpCTBOBAaHNUSA, HO U BO
BpeMsl CHa, B YaCTHOCTH, (ha3bl MapaJoKCaTIbHOTO CHA.

NONPHARMACOLOGICAL OPTIMIZATION OF SLEEP AND
WAKEFULNESS

Kalashnikova E.O.
Sechenov Institue of Evolutionary Physiology and Biochemistry
RAS, S.-Petersburg, Russia

The problem of the nonpharmacological approach to optimization of the
functional state (FS) is getting more popular. One of the most widespread
approaches is musical therapy: in more than 20 countries there are professional
associations of musical therapy (MT). The basic task is the normalization of the
psychoemotional state of the patient. As the rule, the patient receives a session of
receptive (passive) MT. Such indicators as EEG during wakefulness as well as the
structure and temporary characteristics of sleep provided data objectivization.

The goal of this work is the analysis of sessions MT influence on the FS of
patients after the treatment during the calm wakefulness and sleep.

Method: The investigation was conducted in 10 patients with
neurocirculatory dystonia (NCD). The MT sessions are carried out with the help of
the recorded Russian Orthodox chanting, bellringing and of classical music (organ,
harp, lute). The ear flaps were used during calm wakefulness or during REM sleep.

Results: The patients with NCD are characterized by higher wakefulness
after sleep onset than those usually obtained in normal subjects. Some of them had
insomnia problem. Visual examination showed two types of EEG: “flat” stable and
“paroxysmal” type as well as interhemispheric functional asymmetry (IFA).

The sessions with organ music and bellringing were very effective in
patients with the “flat” type of EEG after treatment in calm wakefulness: the power
of alpha-rhythms was getting improved (in 1.4-1.8 times) as well as IFA
(decreased in 1.6-2.1 times). In patients with “paroxysmal” type of EEG the same
MT session resulted in the improvement of the FS after the treatment in REM
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sleep. The last results in temporary reduction of paroxysmal activity as during
sleep as well as during wakefulness. Besides the MT sessions improved the
cerebral blood circulation. The MT sessions with harp, lute and Russian Orthodox
chanting resulted in decreased anxiety as well as improvement of memory, spirits
and efficiency and less insomnia problems.

The data indicate that musical therapy is very effective not only during
wakefulness but also during REM sleep.

W3MEHEHUME IIUPKAJTHOM CTPYKTYPBI PET'YJISIIIUN
CEPAEYHOI'O PUTMA 11O BMUAHUEM XPOHUYECKOI'O
HEAOCTATKA CHA

Kupunnoea H.A., Boponun U.M., /Kannuna O.H.

Tamooeckuii cocyoapcmeennwtii ynueepcumem umenu 1. P./leprcasuna
Tamooeckaa ooracmuasn o6onvnuya, Tamooes, Poccus
kirillovaia@mail.ru

Llenp HACTOALLIErO0 MCCIAEAOBAHUS COCTOSIA B M3YyYEHUU 3aKOHOMEPHOCTEH
U3MEHEHUN UMPKaIHON CTPYKTypbl peryisiuuu cepaeudoro purma (CP) mon
BO3JIeHicTBUEM XpoHuYeckoro Hepgoctatka cHa (XHC) y neByiiex.

B nccrnenoBanue BKIIOYEHO 8 MPAKTHUUECKU 3I0POBBIX JIEBYIIEK B BO3pPACTE
20-21 roga. [lis peanu3anuu MOCTABICHHOM LIeJId TPOU3BOAMIn peructpauuio CP
C HUCIOJIb30BAaHUEM armmapaTHo-mporpaMmmHoro komiuiekca «[lomurpad-1» (HUU
Heiipoxkubepuernku, Poctos-Ha-/{ony) yrpom ¢ 800 o 830 u Beuepom ¢ 2000 go
2030 mo u mocne 5 maueit XHC (mepuon cua ¢ 200 go 600). Bapuabensnocts CP
aHAIM3UPOBAIA METOJIOM CHEKTpaJIbHOTO aHain3a. CTaTUCTUYECKYI0 00padOTKy
MOJIYYEHHBIX JIaHHBIX OCylEecTBIsUIA Npu nomoiu nporpammbl «STATISTICA
6.0» (Statsoft).

[TokazaHno, 4TO HMpKagHAs JUHAMHKA BET€TaTUBHOIO OajaHca B PEryJisiuU
XPOHOTPOITHOM (PYHKITUU CEep/Ila PH HAJTUYHH MMOJTHOIICHHOTO CHA BHIPAYKACTCS B
CYIIECTBEHHOM CHUXEHUU aKTUBHOCTH CUMMATUYECKUX MEXaHU3MOB PETYJIAINU U
YCUJICHUU MapacuMIaTuueckux BiausHuil Ha CP B BeuepHuUe 4achl 10 CPAaBHEHUIO C
YTPEHHUM BPEMEHEM CYTOK.

Ycranosneno, uto XHC npuBOAUT K NEPECTPOMKE IUPKATHOW OpraHu3aiuu
perymsiiun CP, u3meHsiss OMOPUTMBI aKTUBHOCTH APrOTPOIHBIX U TPODOTPOITHBIX
cucteM. PerynsipHoe orpaHMyeHue MNPOAOJIKUTEIBHOCTH CHA  BBI3BIBAECT
3HAUYUTEIBHOE OCJa0JICeHHe K Beuepy [0 CPaBHEHUIO C YTPEHHHMH 4YacaMu
napacuMnaTH4YecKux eHTpoOexkHbix BiausHuid Ha CP Ha QoHe crabuibHOCTH
CUMIIaTUYECKON aKTHUBHOCTH, 4YTO OOECIEYMBAET CMENICHUE BEreTaTUBHOTO
roMeocTa3a B HaNpaBJI€HUM OTHOCHUTEIIBHOTO YCWICHUS CHUMIATUYECKHUX
MOAYJIMPYIOIIKUX BiIMsAHUNA. Hapymenne nupkamHon CTpykTypsl peryisinquun CP
non BimssHueM XHC CBA3aHO C pa3BUTHEM HCTOLICHUS CUMIIATUYECKOTO H
MapacUMIIaTUYECKOIO0 3BEHBEB PETYJSLMM, MPUBOJAIIETO K HEaJCKBATHOMY
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BETETATUBHOMY OOECIICUCHUIO XPOHOTPOITHOHN NEATETLHOCTH CEepPAIa B PA3INIHBIC
(da3bl CyTOYHOUM aKTUBHOCTH OpraHU3Ma.

CHANGE OF THE CIRCADIAN STRUCTURE OF CARDIAC RHYTHM
REGULATION UNDER INFLUENCE OF CHRONIC INSUFFICIENT
SLEEP

Kirillova I.A., Voronin I.M., Zhalnina O.N.
Tambov State University

Tambov regional Hospital, Tambov, Russia
kirillovaia@mail.ru

It’s shown that chronic insufficient sleep leads to reorganization of the
circadian organization of heart rate regulation, changing biorhythms of ergotropic
and trophotropic systems activity. Regular restriction of duration of a sleep causes
significant easing by the evening in comparison with morning hours of
parasympathetic centrifugal influences on heart rate on a background of stability of
sympathetic activity that provides displacement of vegetative homeostasis in a
direction of relative strengthening of sympathetic modulating influences.
Infringement of the circadian structure of heart rate regulation under influence of
chronic insufficient sleep is connected with development of an exhaustion of
sympathetic and parasympathetic parts of the regulation, leading to inadequate
vegetative maintenance of heart chronotropic function in various phases of diurnal
activity of an organism.

PA3JIMYUE KOTEPEHTHBIX CBA3EH 23T KPBIC C PA3JIMYHBIM
YPOBHEM TPEBOXHOCTHU ITPU BOAPCTBOBAHHUU U BO CHE

Koowceoyo P.I., Koywceukun C.H., Bymneesa JI.C.
Hucmumym evicuieil Hep8HOUL deameIbHOCImU
u neupoguzuonozuu PAH, Mockea,

e-mail: kozhedub@ihna.ru

Hccnenoanu xapakrep U3MEHEHHUSI KOTEPEHTHOCTH DI 1o THaroHaJIbHBIM
npouIsiM y KPbIC C Pa3HbIM YPOBHEM TPEBOXKHOCTH B X0JI€ ajanTaiuu (K HOBBIM
YCIOBUSIM), TMPU  KOTOPOM  MPOUCXOAUT  TNEPBOHAYAIBHOE  TOBBIIICHUE
TPEBOXKHOCTH, MPOBOLUPYEMOE HOBU3HOW OOCTAHOBKHU, C MOCJIEAYIOIIUM
CHUKEHUEM YpPOBHS 0OJPCTBOBAHUS U MEPEXOJIOM KO CHY.

OO0l orBouin OT 24 3JEKTPOAOB (BKUBJICHHBIX B Uepen) B yCIOBUAX 1.5-
4acoBOTO NpeObiBaHus Kpbic (camiioB, BecoM 200 - 250 rpaMm) HHOPEIHBIX JTUHUN
MR (7 ocobeit) 1 MNRA (4 ocobu) B 9KCIIEpUMEHTAILHON KaMmepe B CBOOOIHOM
noBeieHuH. [ muama3oHoB JenbTa, TeTa, anbda 1, 2 u 6eta 1, 2 moacunuTHIBAIN
YHUCIIO KOTEPEHTHBIX CBA3€EH, JOCTOBEPHO U3MEHSIOIIMUXCS B IEPBOU K BTOPOU
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IIOJIOBUHE  OJKCIIEPUMEHTA II0 OTHOLIEHUWIO K HCXOJHOMY  COCTOSIHMIO,
BO3HHMKAIOLIEMY Cpa3y IIOCIE€ IIOMEUICHUS KpbIC B KaMmepy. YwWcio cBsA3en
pa3ieNbHO NPU YBEJIWYEHWH W CHM)KECHUM KOTEPEHTHOCTH ONPENEISIA MEXKAY
KOPKOBBIMH KBaJpaHTaMU, PACIOJIOKEHHBIMU 110 IBYM AUArOHAJIBHBIM MPO(QUIIsIM:
MIEPBOMY, MEXK/TY «JIEBBIM MEPETHUM U MPABBIM 3aJHUM KBaJIPAHTAMU» U BTOPOMY,
MEXIY «IPaBbIM MNEPEIHUM U JIEBBIM 3aIHUM KBaJAPAHTAMU.

[Toka3zaHo, 4TO B MEPBOW MOJIOBUHE SKCIEPUMEHTA MPOUCXOIUT CHUKEHUE
KOT€PEHTHOCTH O O0OMM JAMAroHalIbHBIM NMPOGUISM B JUala3oHe TeTa, a BO
BTOPOM TMOJOBUHE - B nojauana3zoHe aibpa 1. OHo ObUI0 60JIEe BBHIPAKEHHBIM Y
kppic nuHuM MNRA ¢ reHernueckun OOYCJIOBICHHBIM HHU3KHUM YPOBHEM
TPEBOXKHOCTH, 4eM y Kpbic JiuHMM MR C BbICOKMM €€ ypoBHeM. B mepBoit
MOJIOBUHE IKCIIEPUMEHTA B MOJANana3oHe aibda 2 1mo mepBoi AMAroHaIH y KpPbIC
muanu MNRA Opu10 Gosiee BBIpaKCHHBIM CHIDKEHHWE KOTEPEHTHOCTH, a y KPBIC
auaud MR - ee MoBbIILIEHHE, KOTOPOE, KPOME TOr0, ObLIIO 00Jiee BHIPAKEHHBIM Y
HUX M B nojauana3zoHe anbdpa 1. boiee BbIpak€eHHOE U3MEHEHHE CBSA3EH C
MOBBIIIIEHUEM KOT€PEHTHOCTHU IO MEPBOMY IPOQUII0, YEM IO BTOPOMY, B MEPBOM
IIOJIOBUHE DKclepuMeHTa y Kpbic JInHUM MNRA mpoucxonnno B nmoanuanazoHe
anbda 1, a y kpeic iuaun MR - B nogauamnazone 6eta 2. Y KpbIC NEPBOM JTUHUU
TaKo€ U3MEHEHHE, KpOMEe TOr0, ObUIO OOJBIIMM MO BTOPOMY NPOdUII0, YEM IO
nepBoMy, B mnojauanasone 6era 1. Bo BTOpoil mojioBUHE 3KCHepUMeHTa 0OoJjiee
BBIDQKEHHOE W3MEHEHHUE 4YHCIa CBSI3€M C TMOHWKEHUEM KOIEPEHTHOCTU B
nojiiMana3one anbda 2 mo nepBoMy npouito, 9YeM Mo BTOPOMY, TPOUCXOAUIIO Y
kpbic uHUM MNRA, a 0Ooiiee BBIpaKEHHOE 110 BTOPOMY MNPOMHIIO, YeM IO
nepsomy, y kpeic auHud MR. VYV kpeic nuHuun MR, kpome TOro, mpoucxomausio
Oosiee BBIPAKEHHOE H3MEHEHHE MO MEepBOMY MNpOdUI0, YeM IO BTOPOMY, B
nojauanasone oera 1.

[TomyyeHHbIE TaHHBIE PacCMATPUBAIOTCS B IUIAHE YAaCTOTOCIELM(PUUHOIO U
3aBUCUMOIO OT YPOBHSI TPEBOXKHOCTA M3MEHEHUSI KOTE€PEHTHOCTH IO
JUArOHaJbHBIM ~ MPOQWISIM, OTPAXAIOLIEr0 pa3Hble YpPOBEHb MPOSBICHUSA
OPUEHTUPOBOYHO-UCCIIEIOBATENBCKOTO TMOBEACHUSA U JIATEHTHOCTh IIEPEX0Ja OT
aKTUBHOIO €€ MPOSIBICHUS K (hparMEeHTapHOMY CHY.

DIFFERENCES IN COHERENT RELATIONS OF RAT EEG WITH
VARIOUS ANXIETY LEVELS IN WAKEFULNESS AND SLEEP

Kozhedub R.G., Kozhechkin S.N., Butneva L.S.
Institute of Higher Nervous Activity and
Neurophysiology RAS. Moscow, Russia

e-mail: kozhedub@ihna.ru
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XAPAKTEP ICUXOMOTOPHBIX PEAKIIU U IUPKAINAHHBIE
MMOKA3ATEJIN JEATEJBHOCTHU CEPJIEYHO-COCYIUCTOM,
NBIXATEJBbHONU CUCTEM OPITAHU3MA Y MYKUUH 1 )KEHIIIUH C
BBICOKOW 1 HU3KOM JNYHOCTHOM TPEBOKHOCTBIO

Konanaxosea H.®., Bepouukuii E.B.

HHUH neuporxuoepuemuxu um A.b Kozana FODY,
FOoicnvrii nayunwtit yenmp PAH,
Pocmoe-na-/lony, Poccus

N3BecTHO, YTO MCUXOMOTOPHBIE PEaKLUU CIOCOOHBI OTpakaTh Haubosee
XapaKTepHbIE WHJIMBHUIYaTbHO-TUIIOJIOTHYECKUE OCOOCHHOCTHU YENOBEKa, B TOM
YUCJIE€ TaKoE€ €ro YCTOMYMBOE CBOWCTBO KaK JIMYHOCTHAs TPEBOKHOCTH
(Anekcanapos, TemnoB, HeObuuibiH,). MeHee SCHO ¢  TOKa3aTeNSIMH
nepudepuuecKoil HEPBHOM CHCTEMBI, JEATECIBHOCTh KOTOPOM CKa3bIBaeTCs Ha
XapaKTepUCTUKAX CEPIECUHO-COCYAMCTOM M JbIXarelibHOW cucteM. OAHAKO ecTh
JJaHHBIE, KOTOPBIE YKa3bIBAOT HA TO, YTO LMUPKAJMAHHBIC IMOKAa3aTEIW Kapauo-
pECIIUPATOPHON PETYJSILIUK CBS3aHbl C JIMYHOCTHOM TPEBOKHOCThIO (BepOuiikuii,
2006). B cOOTBETCTBMM € 3TUM aKTyaJbHOW SBJSETCA 3adadya 00 H3y4YEHUU
B3aUMOCBS3€M TMCUXOMOTOPHBIX XapaKTEPUCTUK M LIMPKAJAMAHHBIX MOKa3aTeeu
peryisiiuu ACSTEIIbHOCTU CEPJICUHON U AbIXATEIBbHON CUCTEM.

B cootBeTcTBUM € 3THM 00cienoBanuch 29 4enoBeK (MY>KYUH U KEHILUH),
BBINIOJIHAIOIIMX PAOOTy CHEXEHUs 3a CHUTyaluei, oToOpakaemMoill Ha »KpaHe
KOMIIbIOTEpA. 110 MHTEHCMBHOCTH M3MEHEHHs CUTHAJIOB M IO YaCTOTE peakUuid
UCIIBITYEMbIX palboTa OblJa MOHOTOHHOM W MajJOMH(POPMATUBHOWU. DTO OBLIO
HaIlpaBJICHO Ha WHULMUPOBAHUE TAKOIO XapPAaKTEPHOIO COCTOSHUS ONEPATOPOB
CJEeXKEeHUsI, KaK MOHOTOHUA. OHO BO3HUKAET B YCJIOBUSX CEHCOPHOU JeNpHUBalUU,
npy OOJIBIIMX WHTEpPBAJIAX M 3HAYMTEILHON BapHalliy MPEIbSBICHUS CUTHAIIOB.
OneHnBamuCh KOJWYECTBA MPABWIBHBIX M OMIMOOYHBIX pPEarupoBaHUM, a TaKKe
YHUCJIO MPOIYCKOB CUTHAJIOB U JIOXKHBIX peakiuii. Bce o0cnemyeMblie mocpencTBoM
MICUXOJIOTUYECKUX OMPOCHBIX M MPOEKTUBHBIX TECTOB OBUIM MPEABAPUTEIHLHO
mudepeHIUpOBaHbl HA TPYMIBl  JIUI] BBICOKOW, YMEPEHHOW H HU3KOU
TpEBOXKHOCTH. Bo  Bcex  rpynmax ¢ 1OMOUIpIO  XOJTEPOBCKOIO
KapJIMOMOHUTOPUPOBAHUS ONPEACIUINCh IUpPKaJUaHHbie (110 OTHOIICHUSIM
MoKaszaTessi JHEBHOIO K IIOKa3aTeIl0 HOYHOMY TIEPUOJIOB) XapaKTEPUCTUKHU:
uH7eKca HanpsokeHus baeBckoro, koddduimenta XuibaeHOpaHTa, a TakKxke
WH/JIEKCa BEr€TaTUBHOTO PABHOBECHSI.

bbuto oOHapyxkeHo, uTO (opma pachpeleseHUusT BPEMEHH MPOCThIX H
CJIOKHBIX 3PUTEIIBHO-MOTOPHBIX pEaKUUi y JUL C BBICOKOW TPEBOKHOCTHIO
XapaKTepHU30BaIach HAJTMYMEM HECKOJIBKUX MUKOB U 00JIee MUPOKUM TUAMa30HOM
U3MEHEeHU moka3areneid. CpelHHe BEJIMYMHBI BPEMEHM PEAKUUNA, KOJIUYECTBO
OImUOO0K, MPOIYCKOB CUTHAJIOB W JPYTHE MOKA3aTeld OTJIMYAJIUCh B 9TON TpyIIe
BBICOKOW BapuaOeIbHOCThIO, UYTO PaCHpOCTPAHSUIOCh TakKe€ Ha 4YacTOTy
CEpPACYHBIX COKPAIICHUN W JbIXaHWs. Y JUI C HU3KOM TPEBOXKHOCTBIO JUANa3OH
U3MEHECHUM BpPEMEHU pEakIMi KaKk NPOCThIX, TaK W CJIOXKHBIX OBLT Yy¥XKe, a
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BapralOeIbHOCTh HCCIENYyeMbIX TMOKa3aTeleld peakuuid ObUla HIKE, YeM B
npeaplaynien rpymnme. PacnpeneneHuss BpeMEHM peakuy XapakKTepHu30Bajach
yaiie BCEro OJHUM MUKOM, a BapHaOeIbHOCTh YaCTOThI CEPICUHBIX COKPALIEHUN U
YacTOThl [bIXaHWUs OblJa HUXKE, Ye€M B TIPYIIE JIML C BBICOKUM YPOBHEM
TPEBOXKHOCTU. BiMsgHME BBIPA)KEHHOCTH TPEBOKHOCTU Ha TNCUXOMETPUYECKHE
IOKa3aTeIU OO0CIIEyEeMbIX >KEHIIUH HMEJIO0 CBOU OCOOEHHOCTHU. DTO MEHbIIAs
BapualeIbHOCTh BPEMEHH PEaKLMii, 00JIblIee KOJINYECTBO OMIMOOK U MPOITYCKOB B
pearupoBaHUM Ha NPEIBSABISEMbIC Pa3IpakKUTENN, YTO YacTO KOPPEIUPOBAIO C
LIMPKaJUaHHBIMU I0KAa3aTEIAMU KapAUO-PECIIUPATOPHOM PEryJILINH.

Takum 00pa3om, BBIPaXKEHHOCTb TPEBOXKHOCTH OTpa)kaeTcs B XapakTepe
3pUTEIIBHO-MOTOPHBIX ~ peakUMid  0OCJIEeOBAaHHBIX  HCHBITYeMBbIX. bosbimm
pa3dpocoM  OTJIMYAIOTCS IOKa3aTed pPEaKIHUM HCHBITYeMBIX C  BBICOKOM
TPEBOXXHOCTBIO, KOTOPBIM CBOMCTBEHHA TAKX€ 3HAYMTENIbHAS  Bapualus
XapaKTepUCTHUK ACATEIBHOCTH KapAHO-PECIUPATOPHON cHCTEMBI. JKEHIIUMHBI 1O
BBIPAKEHHOCTH TPEBOKHOCTHU OTJIMYAIOTCS MEHBIIUM pa30pOCOM peaKIHil, OJJHAKO
JONyCKAlOT OOJIblIEE KOJMYECTBO IIPOINYCKOB M OIIMOOK pearupoBaHus c
OOJIBIIMMU KOPPEISALUAMU C AESTEIbHOCTBIO KapAHO-PECTUPATOPHON CUCTEMBI.

CHARACTER OF PSYCHOMOTOR ACTIVITY AND FUNCTIONAL
PARAMETERS OF CARDIO-VESSEL AND RESPIRATORY SYSTEM IN
MALE AND FEMALE WITH LOW/HIGH PERSONAL ANXIETY

Kolpakova N.F., Verbytskiy E.V.
A.B. Kogan Research Institute for Neurocybernetics
SFU, Rostov-on-Don, Russia
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CPABHUTEJIbHASI XAPAKTEPUCTUKA U3SMEHEHUI BPEMEHUA
BOAPCTBOBAHUA U CHA ITPU AKTUBAIIMU U BJIOKAJIE
XOJIMHEPTUYECKUX 1 NMDA-THUIIA I''ITYTAMATHBIX
PELEITOPOB BEHTPOJIATEPAJIBHOM U MEJUAJILHOI
MNPEONTUYECKOMN OBJACTU THNIOTAJIAMYCA Y TOJIYBEH

Komaposa T. I.
Hucmumym 3eontoyuonnoiu ¢uszuonocuu ouoxumuu um. U.M. Ceuenosa, PAH,
CIIo, Poccus

A COMPARATIVE ANALYSIS OF SLEEP-WAKE CHANGES ELICITED
BY ACTIVATION AND INACTIVATION OF CHOLINERGIC
RECEPTORS AND NMDA-GLUTAMATERGIC RECEPTORS OF THE
VENTROLATERAL AND MEDIAL PREOPTIC AREA IN THE PIGEONS

Komarova T .G.

Sechenov Institute of evolutionary physiology and biochemistry,
RAS, St. Petersburg, Russia

e—mail: tata-komarova@mail.ru

According to multiple lines of evidence the ventrolateral preoptic area
(VLPA) of the hypothalamus contains neurons that are critical for generation of
non-rapid-eye-movement sleep (NREMS) in rats and pigeons (Lu et al., 2000,
Ekimova, Pastukhov, 2005). Neurons in the medial preoptic area (MPA) of the
hypothalamus seem to be essential for rapid-eye-movement sleep regulation and
improving the quality of sleep with higher ambient temperatures in rats (Thomas,
Kumar, 2002). Presence of muscarinic (M-), nicotinic (H-) cholinergic and
NMDA-—glutamatergic receptors in the avian preoptic area of hypothalamus has
been reported (Dietl et al., 1988, Britto et al., 1992, Cornil et al., 2000), but its
implication in sleep-wake regulation remains to be investigated. Experiments were
performed on pigeons (Columba livia). Methods of recording and data processing
have been described in detail early (Rashotte et al., 1998). The following drugs
were used: arecoline, a M-cholinoreceptor agonist (0.06 pg, 0.6 pg); amysil, a M-
cholinoreceptor antagonist (2 pg); nicotine, a N-cholinoreceptor agonist (0.3 pg,
0.9 ng); NMDA, a NMDA-glutamatergic receptor agonist (0.075 pg, 0.15 ug);
MK-801, a NMDA-glutamatergic receptor antagonist (0.035 pg) and saline. All
microinjections were 0.2 pul. M-cholinoreceptors of the VLPA have been reported
to be essential for wakefulness maintenance and sleep inhibition, N-
cholinoreceptors of the VLPA participate in NREMS maintenance and
wakefulness inhibition (Komarova et al., 2007). Cholinergic mechanisms located
in the MPA involve in the wakefulness maintenance and sleep inhibition in
pigeons. The findings show that the effect of nicotinic activation depends crucially
on the exact site of the preoptic area. Activation and inactivation of NMDA-
glutamatergic receptors of the VLPA and MPA cause no changes in sleep-
wakefulness in the pigeons. Comparative analysis of sleep-wake changes produced
by activation and inactivation of cholinergic receptors of the VLPA and MPA
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indicates considerable differences. 1. Sleep—wake changes produced by activation
cholinergic mechanism of the VLPA depend on the type of cholinergic receptors.
Cholinergic receptors activation of the MPA independently of its type is
responsible for an increase in wakefulness. 2. Administration of cholinergic
agonists into the VLPA led to changes in EEG power spectra, these
microinjections into the MPA do not result in it. 3. Activation and inhibition of
cholinergic receptors located in the VLPA are accompanied by sleep-wake changes
in the opposite direction. Microinjections of cholinergic antagonists into the MPA
do not produce sleep-wake changes. 4. Total time of wakefulness produced by
microinjections of 0.06 ug of arecoline into the VLPA is comparative with that
caused by microinjections of 0.6 pug of arecoline into the MPA. Administration of
the small dose (0.06 pg) of arecoline into the MPA is not accompanied by sleep-
wake changes. Data obtained show that in pigeon cholinergic mechanism of the
VLPA is more responsible for sleep-wake control than that of the MPA.

CHOBUJIEHUS U HEUPOBUO.JIOT U

Kopaobenvnuxosa E. A.
Kadgheopa nepenuvix oonesnen @IIINO MMA um. H. M. Ceuenosa, Mockea,
Poccun

CHoOBHJIEHHUS — CIIO)KHO€, HEOJAHOPOJHOE COCTOSIHHE, B 0OecleueHuu
KOTOPOr0 MPUHHUMAIOT Y4YacTHE PAa3JU4yHbIE CTPYKTYphl TOJOBHOI'O MO3ra.
XapakTep CHOBUICHHUM 3J0pPOBOr0 YEJIIOBEKAa 3aBHUCHUT OT YPOBHS 3pPEJIOCTU U
(YHKIIMOHAIBHOI'O COCTOSIHUS MO3ra. BmecTe ¢ TeM, CylecTByeT runoresa o poju
CHOBHUJICHUM B aKTMBALIUU IPOLIECCA CO3PEBAHUM I'OJIOBHOTO MO3r'a YEI0BEKA

HUccnenoBanuss  BAMSAHMS  HA  XapakTep  CHOBHUJICHUW  PA3JIMYHBIX
CyObEKTUBHBIX MapaMETPOB IMOKA3bIBAIOT €r0 3aBUCUMOCTh OT BO3pacTa, YPOBHS
UHTEJUIEKTa, NpOQUIsS acUMMETPUM MW JPYrMX I[IOKa3aTelei, a TakXe ero
OTIpeICTICHHYIO TMHAMUKY Ha (DOHE IMOIIMOHATILHOTO CTpecca.

Crneunduka BKIaaa OTACIBbHBIX CTPYKTYpP M CHCTEM TOJIOBHOI'O MO3ra B
OpraHu3allMi0 CHOBUJEHHMM CTaHOBUTCA OoJjiee TMOHSATHOM TMpu  aHaNIM3e
0COOEHHOCTE CHOBUAEHUN Yy TALUUMEHTOB C LepeOpabHOM OpraHuyecKon
natosorueit. Crnenuduka CroKeTa CHOBHICHMA 3aBUCUT OT Xapakrepa U
JaTepalu3alMy  odara MOpakeHHs. B 4YacTHOCTH, IIOKa3aHbl XapaKTEpHbIC
U3MEHEHHUS CIO’KETa CHOBUJICHUH Y MAIMEHTOB, OOJBHBIX SMUJICTICUEH U 0YaroBbIM
MOpPaYKEHUEM T'OJIOBHOTO MO3ra (OIyXO0JIH, UHCYJIBTHI U T. [I.)

Yacrora 1 XxapakTep CHOBUIACHHM IO — Pa3HOMY MEHSIOTCA MPU Pa3InYHOU
JIOKAIM3AIMU oYara OpraHndeckoro nopaxenusi. Hanbomnee 3HaunMbie U3MEHEHUs
CTPYKTYpPbI CHOBHUJEHHM OTMEYAIOTCS NPHU €ro JIOKAJIU3alUUu B KOpPE TOJIOBHOI'O
Mo3ra. CHOBHIEHUS UMEIOT pPa3Hyl CIHEUU(PUKY NOpH MOPAKEHHH IPABOIO U
JIEBOT'O MOJYIIAPUNA MO3ra.
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Takum 00pa3oMm, CHOBHIEHHUS TMPEBPALIAIOTCS B HHTEPECHYIO U
NEPCIEKTUBHYIO c(hepy MpuUMEHEHHs] HaydHOro MeToja mo3HaHus. JlanpHeimine
UCCJIEIOBaHMUST B JIaHHOM HANpaBJ€HUU MOIJIM Obl MOCIY>KUTh Ba)KHBIM
JOTIOJTHEHUEM M 3HAYUTENbHOW MOMOUIBI0 B HU3YYEHUU MCUXO(U3UOIOTHYECKHX
acreKToB 1epeOpaIbHOro GyHKIHOHUPOBAHUS.

DREAMS AND NEUROBIOLOGY

Korabelnikova. E. A.
Moscow Medical Academy, Neurological chair, Moscow, Russia

AJIEKTPUYECKAA AKTUBHOCTDb HEKOTOPBIX I''1YBOKHX
CTPYKTYP MO3I'A BO BPEMSA MEJJEHHOBOJIHOBOI'O CHA Y
CEBEPHOI'O MOPCKOI'O KOTHUKA

Kocenrko H.O.I, JIamun O.H.I’Z, Myxamemos JI.M. I, Cuzan ﬂ.MZ
1040 «Ympuwickuit denvpunapuiin, Mockea, Poccus;
’Kanugpopnuiickuii Ynusepcumem, JJoc-Anosxcenec, CLIA

CoH MOpPCKUX MIIEKOMUTAIOMUX (JACIb(PUHOB U HEKOTOPHIX JIACTOHOTHUX)
XapaKTepU3yeTcsl pe3KO BBIPAXKEHHOW MEXKIONylapHon acummerpueit 931" (MA)
BO BpeMs MeJIJICHHOBOJIHOBOJIHOBOH ¢a3bl cHa (MC). ¥ MOpcKuX KOTUKOB (OTPST
JlacToHorunx, cemencTBo Ymactbix TrosieHei) MC MokeT ObITh aCHMMETPUYHBIM,
KaK y JeNb(pUHOB, TaK U OWJIaTEpaJIbHO CUMMETPUYHBIM, KaK y BCEX Ha3€MHBIX
MiekonuTaonmx. B manHoit pabore Oblia mpeanpuHATa MOMBITKA MCCIEI0BATH
(YyHKUMOHAIBHOE COCTOSIHUE TIIYOOKHMX CTPYKTYpP MO3ra MOPCKHUX KOTHMKOB BO
BpeMst MC MetosioM siekTposHiedanorpaduu. IKCIEPUMEHThI TPOBOAWINCH Ha
3 ceBepHBIX MOPCKHUX KOTHKax (Bo3pacT 2-3 rojna, Bec 22-25 kr). Bcem KUBOTHBIM
ObUIM BXKUBIICHBI AJIEKTPOIBI sl perucrpauuud I CUMMETPUYHBIX OTJIEIOB
JOp3JIbHOM  KOpbl  OONBIIMX MOJYIIApUH M TIIYOOKMX CTPYKTYp MO3ra
(MenuanbHOM KOpBI, XBOCTATOrO SiApa, Tajamyca), a TaKKe DJIEKTPOMUTOPaMMBI
MICHHONW MYCKYJaTypbl M 3JEKTpOOKyJorpammbl. [lpu BusyanbHOU 00paboTKe
Bhilecssiin 3 craauu OJ2I: 1 — jgecuHXpoHM3alus, 2 - IOBEPXHOCTHAs
CUHXpOHW3ammsi, 3 — TiayOoKas  MEUICHHOBOJHOBAasST ~ CHHXPOHM3AIHS.
BbIlpaXk€HHOCTh aCUMMETPHUM B CUMMETPUYHBIX OTBEJICHUSIX ONPEAEIsIn
CpaBHUBAs CIIEKTPAIbHYIO0 MOIIHOCTh DI B Anamnazone yactor ot 1.2 1o 16 I'u. Y
BCEX MCCIIENOBAaHHBIX KOTHKOB aCUMMETpHUs B cTagusax OJI' permcrpupoBanach
KaK B CUMMETPUYHBIX OTBEICHUSIX IOP3aTbHON KOpPbI, TAK U B CUMMETPUUYHBIX
OTBEACHUSAX OT IiIyOOKHX CTpyKTyp mo3ra. Hampumep, y xotuka 1 B 88% Bcex
3apETUCTPUPOBAHHBIX ANHU30JI0B cHa ¢ MA D3I, acumMmeTpus Takxke
perucTpupoBaiuch U B 331" OT XBOCTATOTO siApa IPAaBOM U JIEBOM MOJOBUH MO3ra.
Bo Bcex Takux ciyyasix 0osiee BBICOKOAMITIUTYIHBIE BOJIHBI PETUCTPUPOBAIIACH B

49



O0I" KOpPKOBBIX M IIyOMHHBIX OTBEJEHUN OJHOM U TOW K€ CTOPOHBI MO3ra, IO
CPaBHEHMIO C aKTUBHOCTBIO B COOTBETCTBYIOINX CUMMETPUYHBIX OTAENIAX IPyTrou
MOJIOBUHBI MO3ra. ¥ JBYX JAPYTIMX KOTHKOB IOXOXas KapTUHA HaO0Janach Mpu
cpaBHeHUH DOl B CUMMETPUYHBIX KOPKOBBIX OTBeAECHUAX ¢ DDI' B TamaMmyce U B
MeJIMaJbHOU KOpe. AHalIu3 CIIEKTPOB MOIIHOCTU B Auana3zone 1.2-16 I'n mokaszai,
yro acummerpusi OOl Oblna BbBIpa)KEHa BO BCEM JHUamna3oHe 4acToT. Takum
o0Opa3oMm, NpeaBapUTEIbHbIE JJaHHBIE MO3BOJSAIOT MPEANoaokuTh, uTo MC ¢ MA
D0 y MOpPCKHX KOTHKOB XapakTepu3yercs (PyHKIMOHAJIbHON acUMMETpUEH He
TOJIbKO Ha YPOBHE KOpPbI OOJIbLIMX MOJyLIapuid, HO U B INIYOOKHX CTPYKTypax
IOJIOBHOT'O MO3ra.

STUDY OF EEG OF SOME SUBCORTICAL BRAIN AREAS DURING
SLOW WAVE SLEEP IN THE FUR SEAL

Kosenko P.0O." ,Lyamin O.I.I’Z, Mukhametov L.MI, Siegel JM.?
TUtrish Dolphinarium, Moscow, Russia
’UCLA & VA GLASH Sepulveda, CA, USA

In all studied terrestrial mammals slow wave sleep (SWS) always develops
synchronously in two brain hemispheres. On the contrary, dolphins display an
unusual form of SWS called «unihemispheric». Fur seals (members of Pinnipeds)
exhibit both «bilateral» and «asymmetricaly SWS. The aim of this study was to
examine whether the EEG asymmetry during SWS in the fur seal is recorded in
symmetrical subcortical brain structures (n. caudatus and thalamus). Three
subadult northern fur seals were implanted with EEG, EOG, EMG electrodes for
polygraphic sleep recording. Vigilance states and the degree of EEG asymmetry
were determined by both visual inspection of the polygrams and comparison of the
slow wave (1.2-16 Hz) EEG spectral power. In all studied animals, EEG
asymmetry was recorded both in symmetrical cortical and subcortical recordings.
Slow wave activity recorded in the thalamus, n. caudatus and in the medial cortex
was also asymmetrical and evolved synchronously with the ipsilateral neocortex.
Analysis of the EEG spectral power in the range of 1.2-16 Hz further indicated that
EEG asymmetry in symmetrical cortical and subcortical brain areas is expressed in
the entire examined range. This is the first evidence that the EEG asymmetry
during SWS in the fur seal is recorded at the level of subcortical brain areas.
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W3MEHEHUE HEHTPAJIbLHON T'EMOJJMHAMUKH ITOCJIE
JAEITPUBALIUU CHA Y JINL OTINYAIOHINXCA BETETATUBHBIM
CTATYCOM

Kouemoesa E.E., Pyoakoea E.A., Boponun U.M.
Tamooeckuii cocynueepcumem um. I'.P. /lepycasuna, Tamoos, Poccus
E-mail: evgen.koch@mail.ru

[lIupokass mNpencTaBICHHOCTh CMEHHOM M CYTOYHOW pabOThl AUKTYET
HE0OXOIMMOCTh M3yudeHHus BiausHUs nenpuBauuu cHa ([JC) Ha paboTy cepaedHo-
cocyauctoil cucrembl. COBpEMEHHOE MPOU3BOJCTBO TpeOyeT TNOUCK IyTel
aJIaNTallMOHHBIX BO3MOXHOCTEH yenoBeka B ycinoBusx JC. B kauectBe ¢akrtopa
OMPEENSIONIEr0 yCTOMYUBOCTH/HEYCTOMUMBOCTh OpraHU3Ma K CTpEecCy, HaMu
BbIOpaH BereTaTUBHBIN CTaTYC.

Ilens wHactosmed pabOThl — aHaIUM3 W3MEHEHHM T'eMOJMHAMHYECKUX
nokaszaresnei nocine aenpuBauuu cHa ([C) y J1uil oTIMYaOMIMXCSl BET€TaTUBHBIM
CTaTyCOM.

B uccnenoBanue BkitoueHo 21 ucnbiTyemslid 00oero nosa B Bo3pacte 18-22
(19£1,4) nmer. O6cnemyeMbM TMPOBOAMIACH HOYHAs mojimcomMHorpadus (Aurora
PSG, Grass-Telefactor, An Astro-Med, Inc. Product Group), a pacmmdppoBka
3anuceil - B coorBeTcTBUU ¢ Kputepusimu Rechtschaffen A. u Kales A. (1968).
CUHXpPOHHO ¢  ToJKMCOMHOrpadueld  OCYHIECTBISUIOCH  MOHUTOPUPOBAHHE
remoauHamMuueckux rmokazareneir (KM-AP-01, Jlmamant, C.-IlerepOypr). B
3aBUCUMOCTH OT BET€TaTUBHOI'O CTaTyca BBIIEJIEHBI 2 TPYIIbI UCTBITYEMBbIX: 1- €
npeoliaaHieM CUMIATOTOHUH, 2- C TIPe00IIalaHueM MapacuMIIaTOTOHHH.

WccnepoBanre mpoBOAWiIoCh B 3 dTama: ajanTaldoOHHAas HOYb, (POHOBAs
Houb U HOub Tocie JIC (HenpepsiBHOE GonpcTBOBaHue B TeueHue 40 gacos). Jls
CTaTUCTUYECKOM O0O0pabOTKM TMOJYYEHHBIX JAHHBIX HCIIOJIB30BAJICS  MAKET
nporpamm Statistica 6.0 (Statsoft, USA).

Pesynbratel u ux obcyxnaenue. Ilocne numenus cHa B teuenue 40 yacos
nocrosepHsble (p<0,05) u3mMeHnenus B 1 rpymnie HaMH OTMEYEHO CHUKEHHE YaCTOThI
cepaeunbix cokparienuit (HCC) B 6sicTpom cHe (64,2+4 u 60,4+6), Torna kak Bo 2
rpyIIe OTMEYEH JOCTOBEPHBIH POCT KO3 (HIMeHTa UHTErpaJbHOW TOHUYHOCTHU
(KUT) B 1 cranun NREM cha (73,3+4 u 76,8%€2) u B ObicTpoM cHe(74,5£5 u
77,3+2) B otBet Ha JIC. Tak xe B 00eux rpymnmnax HaOIOJanu JOCTOBEPHBIN criaj
ynapuoro wunaekca (YH) Bo Bpems paccrnabinenHoro OoxapctBoBanus. Ilpu
CpaBHEHUU MpeICTaBIeHHbIX rpynin BeisiBieHO — nocie JC nokazarenu YCC u CU
Huxke B rpynme 2, a nokazatenu KWUT Hmwxke B rpynme 1. Tak xe oTmedeHo
yraetatomiee aeiicteue JIC na UCC u aktuBupytomee Ha CU u KUT B obeux
HaOMI0JaeMbIX Tpymnmnax. M3 mojgyyeHHBIX AaHHBIX BHJIHO, YTO IpPEICTaBICHHbIE
rpymnisl 1o pazHomy pearupyror Ha JC — 1 rpynma myTeM CHHKEHUS
KOHTPAaKTUIbHOW (QYHKIIMM MUOKapja, a 2 rpymnna — 3a cueT paboThl COCYAUCTOIO

pycia.
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CHANGE OF CENTRAL HAEMODYNAMIC AFTER SLEEP
DEPRIVATION IN PERSON WITH DIFFERENCE VEGETATIVE
STATUS

Kochetova E.E., Rudakova E.A., Voronin I.M.
Tambov State University, Tambov, Russia

SUMMARY. Authors studied influence sleep deprivation within 40 hours
for work cardio-vascular system, at persons distinguished by the vegetative status.
Twenty one healthy men age from 18 till 22 years are included in research. It is
allocated two groups of persons. As a result of the person with prevalence
sympathetic nervous system more the rack to sleep deprivation.

XAPAKTEP MEKPETUOHAJIbHBIX B3AUMOJIEACTBUI MO3I'A Y
KOIIIEK C BBICOKOM 1 HU3KOM TPEBOXKHOCTHIO BO CHE U B
BOAPCTBOBAHUU

Kpueoxnaooe U.IL, Illynvea E.JI
HUMH neiipokuvepuemuxu um A.b Kozana IO®Y, Pocmos-na-/[ony, Poccusn

XapakTtep 0a30BOM TPEBOKHOCTH >KMBOTHBIX OIMpPEACISIET OCOOCHHOCTH HX
OpPUEHTUPOBOYHOrO0 pearupoBanusi. OJHAKO HE SCHO, B KaKUX OTHOIICHHUSAX
HAXOJSITCSl MOKA3aTeNd DJIEKTPUUYECKON aKTUBHOCTH PA3IUYHBIX PETHOHOB KOPbI
OOJBIINX TMOJyIIApUM, a TaKXke TIyOOKHUX 00pa30BaHHUI MO3Ta, OTIMYAIOIIUXCS
0a30BOIl TPEBOKHOCTHIO. BO3MOXKHO, CYIIECTBYIOT YCTOMUYMBBIE MEXKCUCTEMHBIE
CBS3M, KOTOpbIE MOTYT OIpPEACNATh MOBEICHYECKHE CKIOHHOCTH KUBOTHBIX,
BKJIIOYasi OCOOEHHOCTH WX pearupoBaHMs, UTO, BEPOSTHO, O0OyCIaBIMBAET
MOBBIIICHHYI0O TOTOBHOCTh KX OpraHM3Ma K pEardpoBaHUI0O Ha HOBBIE
paszapaxurenu. B cCOOTBETCTBUM € 3TUM MPEANPUHITO HACTOSIIEE UCCIEA0BAHUE.

OnbiTel TipoBOAMIIM Ha 11 OGecrnmopoaHbIX Komkax, BecoMm 3,0-3,2 Kr, mpu
CHIKEHMH HOBU3HBI CUTYallMU 110 MEPE aIaNTal[iy KUBOTHBIX K HOBBIM YCJIOBUSIM
DKCIICPUMEHTAJIFHOW OOCTAaHOBKM HAa JTalmax peajn3allid W yrameHus
OPHUEHTHUPOBOYHOTO pediekca Ha HHAUPGEPSHTHBINA CBETOBOU pa3IpaXKUTelb, IPU
nepexo/ie K JpeMOTEe W CHY. AHaIM3UPOBaIM OCOOCHHOCTH IMOBEICHUS U
MEXCUCTEMHBIE B3aUMOJEHCTBUS MEXIYy IEpBUYHON 3puTenbHOU (mosie 17),
BTOPUYHOU 3putTenbHOU (mojye 18, 19), nmepBuuHON coMatoceHcopHOoU (mose 3),
BTOPUYHON COMAaTOCEHCOpHOU (Tosie 4), TeMEHHON accollMaTUBHOM (Tosne 7a)
00J1IacTSIMU  KOpPbI OOJBIINX TMOJYIIApUMA, a TaKXKe JOpP30MEIUaTIbHOM YacThIO
xBocTaToro sjapa (Jasper, Ajmone-Marsan, 1954). AMIIUTY 161 OMORJIEKTPUIECKON
aAKTUBHOCTU M3MEPSIJIUCH B MPEJCTUMYJIbHBIX U MOCTCTUMYJIBHBIX Nepuojax 1 pas
B MUHYTY. [IposiBIeHUS OPUEHTUPOBOYHOTO peduiekca OLEHUBAIUCH MO0 PEAKIUU
Ha pa3/ipa)KuTesb, YaCTOTE JAbIXaHUS, MOBEACHUIO XKUBOTHOrO U putMuke DKol
(Txauenko, Bnagumupckuii, lynera, 1985; Bepounkwuii, u ap., 1999).
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Bb110 yCcTaHOBIIEHO, UTO )KMBOTHBIE C BHICOKOM TPEBOXKHOCTHIO OTJIMYAIOTCS
0ojee BBICOKOW 4YacTOTOM JAbIXaHUS OT 0COOEld € HU3KOM TPEBOXKHOCTHIO.
Bbipak€eHHOCTb TPEBOKHOCTH TAKXKE 3aTparuBajia U3BMEHEHUS JIbIXaHUs )KUBOTHBIX
NpU TMPEIBSIBICHUN pa3fipakuTech. YBEIMUYEHUE KOJUYECTBA MPEAbIBISIEMBIX
pazapaxuresiel  M3MEHsUI0O  JIbIXaHue€ W NPUBOJWIO K  YramleHHUIo
OpUEHTUPOBOUYHOTO peduiexca. OHAKO Y )KUBOTHBIX C BHICOKOH TPEBOKHOCTBIO 110
OTHOUIEHUIO K OCO0SIM C HHU3KOW TPEBOXKHOCTHIO B OOJIBIIMHCTBE CIIy4acB
yraieHue peduiekca 1 U3MEHEHHE JIbIXaHHs HACTYIIAJIO MEJIJICHHEE.

Tak, no yramenus: pedekca XUBOTHBIM C HU3ZKOM TPEBOKHOCTHIO ObLI
CBOVMCTBEHEH CPEIHHM YPOBEHb COIPSIKEHHOCTH AKTUBHOCTH 3PUTEIBHOU H
COMAaTOCEHCOPHOM KOpPBI, KOTOpbI cocTaBisin 8,9%. Ilocie momaHOro yramieHus
OPUEHTHUPOBOYHOTO pedeKkca YpOBEHb COMPSIKEHHOCTH AKTHBHOCTH TEX IKe
o0pa3oBaHUil MO3ra CHUXalcs, B cpeaHeM A0 4,5%, 4To OOBSACHSIIO MOJIHOE
OTCYTCTBUE PEAKIMU 3TUX KUBOTHBIX HA CBETOBOW pa3Apa)kuTeib. JKUBOTHBIM C
BBICOKOW TPEBOKHOCTHIO B OTJIMYHME OT OCOOEH C HHU3KOH TPEBOXHOCTHIO JI0
yramenusi OP Obuta XapakTepHa BbICOKasi CONPSKEHHOCTh aKTUBHOCTU TEMEHHOMU
00JIacTH KOPBI MU XBOCTATOTO siApa, KOTOpas aocturaina B cpeanem 52,3%. Eie
Oonplel y 3TUX 0c0o0€il Oblia COMpPSHKEHHOCTh AKTUBHOCTU COMAaTOCEHCOPHOM
KOpel M xBoctatoro snapa (B cpenneMm 58,3%). Ilpu mnonHOM yramieHuUu
OpUEHTHUPOBOYHOTIO pediekca y JKUBOTHBIX C BBICOKOW TPEBOXKHOCTHIO
COMPSKEHHOCTh aKTUBHOCTH XBOCTATOTO siipa C aKTMBHOCTHIO TEMEHHOW KOPBI
CHUKAJIUCh, B cpeaHeM 110 16,7%. [Ipu 3TOM y HHX CONpPSIKEHHOCTh AaKTUBHOCTHU
COMAaTOCEHCOPHOU KOPBI U XBOCTATOIO sIApa Bo3pacTania, focturas ypoBHs 83,3%.

Takum 006pa3om BBICOKasi CONMPSHKEHHOCTh aKTUBHOCTH COMAaTOCEHCOPHOM,
3pUTEIBLHON W TeMEHHOW olracteil Kopel (B cpeanem, 31,7% 1Mo cpaBHEHHIO C
8,5%) KOLIEK C BBICOKOW TPEBOXKHOCTBIO, B OTJIMYHE OT MKUBOTHBIX C HHU3KOU
TPEBOXXHOCTHIO  JEMOHCTPUPOBAJA COXPAHEHHE MPUOPUTETHOCTH  BIIUSHUN
NepeTHNX 00JIacTel KOphl Ha IpyTrue 00pa3oBaHUs MO3Ta JI0 yrameHus peduiekca,
YTO  BEPOSITHO  HEOOXOJMMO  JUIi  COXpPAHEHMUsS]  BBICOKOM  T'OTOBHOCTHU
OPUEHTUPOBOYHOI'O PEAruPOBAHUS C COUETAHUU CO CLIOCOOHOCTHIO K 3aTaMBAHUIO.

BRAIN INTERREGIONAL INTERACTIONS CHARACTER IN CAT
WITH LOW/HIGH ANXIETY IN SLEEP AND WAKEFULNESS

Krivokhlyabov I.P., Shulga E.L.
A.B. Kogan Research Institute for Neurocybernetics
SFU, Rostov-on-Don, Russia
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OIINBKHA B BBIITOJIHEHUU ITICUXOMOTOPHOTI'O TECTA ITPH
3ACBIITAHUUN: MOTOPHASA U MEXKIIOJIYIHAPHASA ACUMMETPUSA

Jlasposa T.IL., Ykpaunueesa IO.B.
Hucmumym evicuienl HepeHoil desamenbHocmu u Helipogusuonozuu PAH,
Mockea, Poccus

N3BecTHO, 4TO HA paHHEW CTaguu JPEeMOTHl aMIUIUTyAa aib(a puTMa
yBEIMYMUBACTCS, a MPU YIIyOJEHUU JPeMOThl anb(da pUTM 3aMelIaeTcsl TeTa- U
NeNbTa-aKTUBHOCTBIO. YPOBEHb JIPEMOTHI, KOTJIa IPOUCXOAUT 3aMelleHue aib(a
puTMa Ha Oojiee MEJIEHHYI0 AaKTUBHOCTb, MOYXHO CYMTaTh IEPEXOIHBIM JUIs
VU3MEHEHMS COCTOSIHUS CO3HAHHWsA, IIPM KOTOPOM BHMMAaHHUE OT BHEIIHErO0 MHpa
nepeKiitoyaeTcss Ha o0paboTKy MH(OpMalUM OT BHYTPEHHEH Cpelbl OpraHu3Ma.
Panee ObLIO MOKa3aHO, YTO MPEKPAILEHUE BBHIMOJIHEHUS IICUXOMOTOPHOIO TecTa
IPU 3aChIIaHUM COMPOBOXKIACTCS PE3KUM CHIkeHHueM MouHoctd D3I B anmbda
nuana3zoHe. CIIOHTaHHOE BOCCTAHOBJIEHHE HApYIIEHHOW IESATENbHOCTH BO BCEX
CIIy4asiX COTMPOBOXAANOCH (PA3UUECKUMH AaKTHBAIIMOHHBIMHU maTTepHamMu 0T,
00s13aTeTbHONM COCTABIIAIONIEH KOTOPBIX SBISUIOCH Hanmnuue anbda purma. Llensio
JaHHOW paboThl OBUIO M3YyYUTh HW3MEHEHHS MOTOPHOM AaCHUMMETPHH TIpU
3achlllaHUM Ha (P)OHE MOHOTOHHOM JI€ATEIbHOCTH, U COMOCTaBUTh UX C AMHAMUKON
MEXIOJyIIapHON acuMMeTpun aiibda putma B D01,

10 yenoBek (6 xeHUIMH U 4 MYXKYHMHBI) C 3aKPBITBIMU IJ1a3aMU BBITOJIHSIIN
IICUXOMOTOPHBI TECT B 3BYKOM3OJIMPOBAHHOM M 3aTEMHEHHOM KOMHATe.
[IcuXOMOTOpHBIN TECT 3aKJIIOYaiCsl B HENPEPHIBHOM CYETE «Ipo ceds» B
IIPOU3BOJIBHOM Temie OT 1 10 10 ¢ 0OqHOBpEMEHHBIMU HaXXKaTHSIMU HAa KHOIIKY IIPH
KOKIOM OTcYeTe. B KakI0il pyke HMCHBITYEMBI JepkKal KHONKY orsera. Ha
KHOIIKY HYXKHO OBLJIO Ha)XKMUMAaTh MO OYEepPEeau TO MPaBOM TO JEBOW PYKOM, MEHSS
pyky kaxzasie 10 oTcueToB-Ha)kaTuil. JKcnepuMeHT mnpojospkaics oT 20 mo 40
MHUHYT, IO T€X IIOp, [I0Ka MOHOTOHHAs ACATEIbHOCTh HE NPUBOJMIIA K IPEMOTE U
BCJIEAICTBUE ITOrO0 K PE3KOMY YBEJIMYEHHIO KOJIMYECTBA OLIMOOK B TecTe. Bcee
obcnenyemple ObutM mpaBOpykuMHU. OOI  peructpupoBagach B COCTOSHUU
CIOKOWHOTO OOIPCTBOBAHUS /10 Havajaa HKCIIEPUMEHTa, BO BpeMsi 0€30IIMO0YHOT0
BBINIOJIHEHUS TICUXOMOTOPHOTO TecTa U Ha ()OHE HACTYIJIEHUS APEMOTHI, KOrja
PE3KO YBEIMYMBAIOCH KOJMYECTBO OLIMOOK.

AHanu3upoBaIUCh OLIMOKH, COBEPILIAEMbIE B MPOLIECCE BBHINOIHEHUS TECTA,
CPaBHMBAJIUCh THUIBI M KOJIMYECTBO OIIMOOK, COBEPLIAEMBIX IMPaBOMl U JIeBOH
PYKOM.

B pesynbraTe ObUIN BBISIBIEHBI CIEAYIOLIUE HAPYLIECHUS NEATEIbHOCTH IpU
JPEMOTE: BBINAJCHUE OTIEIbHBIX OTCUETOB BCIECACTBUE YMEHBIIEHUS CHUJIbI
Ha)XaTHs Ha KHOIIKY, HAPYLIEHUs YCTHOI'O CYE€Ta, KOTJa U3MEHSIOCh KOJINYECTBO
HQXaTUHA B CEPUSIX, YBEIMYECHHUE UIMTEIBHOCTU MHTEPBAJIOB MEXKAY OTIAEIbHBIMU
HaXaTUAMU. Y 6-TH YEJIOBEK PE3KOE YBEIWYEHHE OLIMOOK MpHU APEeMOTe ObLIO
CBSI3aHO C MOTOPHBIMM HApyUIEHUSMM CO CTOPOHBI IIPABOM PyKH, Y 2-X — CO
CTOPOHBI JIEBOM PYKH, U JBa YEJIOBEKA JOIYCKAJIN NMPUMEPHO PAaBHOE KOJUYECTBO
OIIMOOK MPaBOM U JIEBOI PYKOIA.
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Pabora nognepxana rpantom PICH® Ne 05-06-06280a

ERRORS PERFORMANCE OF THE PSYCHOMOTOR TEST AT
FALLING ASLEEP: MOTOR AND INTERHEMISPHERIC ASYMMETRY

Lavrova T.P., Ukraintseva U.V.
Institute of Higher Nervous Activity and Neurophysiology
RAS, Moscow, Russia

10 adults (right-handed, 4 men, 6 women) performed a psychomotor
vigilance test. The participants performed the oral account with pressing the button
of joystick the right (10 times) or left hand (10 times) by turns (in any rate). For the
analysis was taken types and quantity of the errors made by the right and left hand.

It is shown, at lengthening time of the reaction and error appearance, caused
by development of a drowsy condition. In 6 participants increase in error
appearance was caused by motor disorders of right hand. In 2 — left hand, and 2 —
left and right hand.

This research has been fulfilled with support of the RHF (grant # 05-06-06280a)

EFFECT OF HEAT SHOCK PROTEIN 70 KDA ON TEMPORAL
CHARACTERISTICS OF SLEEP AND WAKEFULNESS DURING
ENDOTOXAEMIA

Lapshina K. V.
Sechenov Institute of Evolutionary Physiology and Biochemistry RAS, St.-
Petersburg, Russia

Endotoxaemia is one of the most wide-spread form of the harmful factors
which can have an effect on modern human’s health. It induces a lot of different
alterations in functioning of the different physiological systems of organism. Also
an important form of behavior like sleep can be modified and in result the amount
of non-rapid-eye-movement sleep (non-REMS) significantly increases [Krueger et
al. 1994; Yekimova, Pastukhov 1999, 2001]. It was found earlier that the
intravenous injection of exogenous heat shock protein 70 kDa (Hsp70) could
inhibit the rise of brain temperature and heart rate during endotoxaemia [Lapshina,
2006]. A question has arisen — what influence can the prior injection of Hsp70 do
on temporal characteristics of sleep and wakefulness?

Investigations were carried out in freely moving pigeons (Columba livia) of
both sexes. Animals were adapted to the temperature-controlled experimental
chamber, where the temperature was maintained at 25 = 1°C and light-darkness
period 12:12 was in effect. Food and water were given ad libitum. Endotoxaemia
was evoked by the intravenous LPS injection (Escherichia Coli 0111:B4 (Sigma);
100 mkg/kg). Exogenous Hsp70 preparation was obtained and purified from
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contamination at the Institute of Cytology RAS. Hsp70 was injected intravenously
15 min before LPS (75 mkg/kg). In the control, saline in the same volume as the
Hsp70 was injected. Continuous record (during 24 h and more) of the
electroencephalogramm, electrooculogramm, electromyogramm, brain temperature
and temperature of unfledged part of the leg was carried out by computer system
(SASR). All parameters were analysed with the special computer programs.

It was shown that LPS injection evoked the increase in non-REMS total time
and this effect was observed within 5 h after the injection. Hsp70 injection in
pigeons also induced the increase in non-REMS but it was observed only from 2 h
to 4 h after the start of experiment. Both of LPS and Hsp70 induced the increase in
the total time of the rapid-eye-movement sleep but the action of LPS characterized
by short latent period was more prolonged. During the combined action of Hsp70
and LPS the somnogenic effect was also observed but it did not have a marked
difference from with the effect of LPS alone. Thus we shown that both Hsp70 and
LPS can have an effect on the temporal characteristics of sleep-wake cycle and the
prior injection of Hsp70 did not change the non-REMS amount during
endotoxaemia. However these somnogenic effects can probably have different
mechanisms and we should carry out additional investigations and do more
detailed analysis of data.

BJIMNAHUE CYBBEKTUBHO - IICUXOJIOI'HYECKUX ®PAKTOPOB HA
ITAPAMETPBI CHA 3/TOPOBOI'O YEJIOBEKA

Jleeun A.U., IOmamoe E.A., Ilocoxoe C.H., Cmpuicun K.H.
Mockoeckaa meduyunckasn akaoemus um U.M.Ceuenosa, Mockea, Poccus

Ilenb paOoOTHI - BBIABICHHE B3aMMOCBA3M PA3IMYHBIX CYOBEKTUBHO -
IICUXOJIOTMYECKUX (PAKTOPOB U MapaMEeTPOB CHA y 3A0POBBIX JIOJCH.

C nomomipio HEMPOPU3NOIOTUUECKUX (CTAaHAAPTHOW MOIMCOMHOTpaduu,
HOBOIO METOJAa HCCJIEAOBaHMS CHa - npubopa «DU3MOIOTMYECKUE YaChD»),
IICUXOJOTMYECKUX U aHKETHbIX  METOAOB  IPOBEJEHO  KOMIUIEKCHOE
NCUXO(PHU3MNOIOTMYECKOE UCCIEA0BaHUE 3J0POBBIX HUCIBITYEMBIX B Bo3pacTe oT 21
1o 28 net (cpennuit Bozpact 24.4 roaa) B 1a00paTOPHBIX U JOMAIIHUX YCIIOBUSX.

[IpoBenen  MHAMBUAYAJIbHO-TPYNIOBOM  aHaNU3  CyYOBEKTUBHOW  H
OOBEKTUBHON OLIEHOK CTPYKTYphl CHa B J1a0OpaTOPHBIX U €CTECTBEHHBIX
JOMAIIHUX YCIOBUSAX Y 3JOPOBBIX JIIOACH B 3aBUCUMOCTH OT HAJIHYUA
aKLEeHTyaluu xapaktepa (mo Ttecty JleoHrapna), akTHBHOCTHM MEXaHHM3MOB
IICUXOJIOTMYECKOi 3amuthl (1o Ttecty IlimyTueka), HMCIOJIB30BAHUS Pa3IMUHBIX
cTpaTeruii npeooiaeHus (1o TeCTy KOMUHI-CTPATErun ).

Pesynbpratel ncciie1oBaHus.

1. Tlo pesynbraram Ttecta JleoHrapna ObUTM BbBIACIEHBI JBE TIPYMIIbI
3JIOPOBBIX HCIBITYEMbBIX: C HaJIMYUEM W OTCYTCTBUEM AaKILEHTyallud XapakTepa,
IIPOBEJICHO UX CpaBHEHHE. J(0OpOBOJBIBI C HAIMYMEM AaKIEHTyallud Xapakrepa
CYOBEKTHBHO JyUIlI€ OIICHHBAJIA Ka4YeCTBO CBOETO MpoOyxaenus. [lo qanubiM,
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NOJIYYEHHBIM C IMOMOIIbI0 npudopa «DHU3nosornueckre 4yaceh», CTPYKTypa CHa
3THX HCIBITYEMBIX OTJIMYAJIaCh JTOCTOBEPHO OOJIBIINM KOJIHYECTBOM CETMEHTOB
MEAJIEHHOTO CHA, B TOM YMCJIE CETMEHTOB JAeibTa cHa. [loka3arenu craHmapTHON
NOJINCOMHOTpa(UU MOATBEPKIATH BbISIBJICHHBIE PA3IUUMS.

2. Ilo pesynpraTtam Ttecta IlnyTueka BbIAENEHBI TPYMHIbl HCHBITYEMBIX
BBICOKOM M HM3KOH aKTUBHOCTBIO MEXAHU3MOB IICUXO0JIOTMYECKO 3amuThl. [Ipu ux
CPaBHEHHUH OKAa3aJoCh, YTO JOOPOBOJIbLEI C BBICOKOM aKTUBHOCTbEO MEXAaHU3MOB
IICUXOJIOTMYECKOH 3alUThl B CPABHEHUH C UCIIBITYEMBIMHU C HU3KOM aKTUBHOCTBIO
MEXAaHU3MOB IICHUXOJIOTMYECKOW 3aIlUThl IO JIaHHBIM AaHKETbl CyOBEKTHBHOMN
0aJUIbHOM OLIEHKH KauecTBa CHAa OTJIMYAINUCH OOJIbIIEH JUINTEILHOCTBIO 3aChlIaHUs
U TPOJOJDKUTENBHOCTBIO CHA, JYUIIMM KauecTBOM MpoOyxnaeHus. Ilo maHHbIM
npubopa «DU3NOJOTUYECKUE Yachbl» CTPYKTypa CHa OTUX UCHBITYEMbIX B
peaJlbHOWM  JOMaliHEeHd  OOCTAaHOBKE  OTJIMYaIach  JOCTOBEPHO  OOJIBIIUM
KOJIMYECTBOM CErMEHTOB JIeJIbTa CHA M MEHBIIMM KOJIMYECTBOM CETMEHTOB
obicTporo  cHa. Ilo  pe3ynapTaTam  CTaHAApTHOM  MOJIMCOMHOIpapUU
IPEICTaBIIEHHOCTh JIENIbTa CHA Y 3TUX UCHBITYEMbIX ObLIa TOCTOBEPHO OOJIbIIEH, a
IPEICTAaBICHHOCTh 2-0M CTaJMM CHAa M KOJMYECTBO CETMEHTOB OBICTPOro CHa
MEHBIIUMHU.

3.  /J1oOpoBOJibIBI  MCHONB3YIOIIME MPEUMYLIECTBEHHO  aJalTHUBHBIE
CTpaTeruyu IMpeoJOJCHUs] B CpPAaBHEHUU C JOOPOBOJIBIAMM HCIOJIB3YIOIUMU
IPEUMYIIECTBEHHO HEaJANTUBHbBIE CTPATErMM MPEOAOICHUS CYOBEKTUBHO JIy4Ile
OLlCHUBaIM CBOM CcOH. Ilo pesyibraraM HCCIIEIOBAaHUS CHA, MPOBEICHHBIM C
NOMOILIBI0 MeToAa «DU3NOJOrMYECKUE Yachl», HUCIBITYEMBIE HCIIONb3YIOLIME
IPEUMYIIECTBEHHO aJalTUBHBIE CTPATETMU IPEOJOJICHUS OTIMYAINUCh OOJblIeiH
JUINTEJIBHOCTBIO M KOJMYECTBOM CErMEHTOB JeiibTa cHa. llo pesynpraram
CTaHIAPTHOM TMOJMCOMHOTpaUu y OSTUX HCHOBITYEMbIX OBUIM JOCTOBEPHO
OOJBIIMMH TPEICTABIEHHOCTh 4-CT JIeibTa CHA U MaKCHMaJIbHAsl JJIUTEIbHOCTb
CErMEHTOB JIEJIbTa CHA.

Takum  oOpa3oMm,  OOHapyXeHbl  B3aWMOCBS3M  IICHXOJIOTMYECKHUX
0COOEHHOCTEH 310POBBIX HCHBITYEMBIX U OOBEKTHUBHBIX MOKAa3aTeJled CTPYKTYpbI
CHa, IIOJyYEHHBIX C IIOMOILBIO HOBOIO METOJ1a HccienoBaHusl « PU3N0IOrHYECKUe
4achl» U CTaHIAPTHOM MOJUCOMHOTpaduu.

HccnenoBanue noaaep:xxkano rpanrom PIH® 05-06-06026a

EFFECTS OF SUBJECTIVE PSYCHOLOGICAL FACTORS ON SLEEP
PARAMETERS IN HEALTHY HUMANS

Levin Ya.l., Umatov E.A., Posokhov S.1., Strygin K. N.
The Sechenov Moscow Medical Academy, Moscow, Russia
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NU3YYEHHUE BO3MOXXHOCTHU HOBOI'O METOJA UCCIEJOBAHUA
B OFBEKTUBHOU OLHEHKE CHA B AMBYJIATOPHBIX YCJIOBUAX
Y BOJIbHbIX MHCOMHMUEMN

Jesun A.U., Omamos E.A., Ilocoxoe C.H., Cmpuicun K.H.
Mockoeckana meouyunckaa akaoemusn um U.M.Ceuenoesa, Mockea, Poccus

Lenp paboThl — CpaBHEHUE PA3HBIX METO/OB UCCIEAOBAHMS CTPYKTYpPbI CHA
y OOJIbHBIX UHCOMHUEH.

C mnomoipio HEHPO(U3UOIOTHUECKUX, TCUXOJOTHUYECKUX U aHKETHBIX
METOJIOB TPOBEJIEHO KOMIUIEKCHOE TNCUXO(U3UOIIOTHUECKOe HCcienoBanue 32
UCIIBITYEMBIX C MHCOMHUEHN B Bo3pacTe oT 24 110 55 net (cpeanuii Bo3pact 38 yer)
B J1a0OpaTOPHBIX U JOMAIIHUX YCIOBUSX J0 U TOCIIE TEpanuy HapyIIeHUI CHa.

[IpoBoauau perucTpalul0 CHa C IapajuIeJbHbIM IPUMEHEHUEM 2-X
METOJIOB: CTaHAAPTHON MOJMCUMHOIpaduu U HOBOI'O METOJa UCCIIEJOBAHMSI CHA C
nomoielo npudopa «Puznonorudyeckue dYacel» (mareHT PO Ne2061406). B
TE€YEHHE HOUYHOTO CHA MOPTATUBHBIN OBITOBON MEIUIIMHCKUN TPUOOp (PUKCUPYET U
3armomMuHaeT (as3pl cHa. PacmosznaBanume (a3 cHa OCHOBAaHO Ha XapaKTEPHBIX
OCOOEHHOCTSIX ~CUTHAQJIOB 3JIEKTPOOKYJIOIPAMMBbI, PErUCTPUPYEMOM B JABYX
orBeaeHusx. Jiuga  ¢dassl  ObICTpOro  CHa  3TU  CUTHAJIbBI  COAEpKar
BBICOKOAMIUIUTYAHbIE MPOTHUBO(A3HbIE HMIYJIbChl — OBICTpbIE JIBHXKECHUS IJ1a3
(BAIL), st pa3pl MEIIEHHOTO CHA 3TH UMITYJIbChl CUH(pA3HbI — AeNbTa-puT™. s
OCTaJIbHBIX (Da3 xapakTepHa HU3KOYpPOBHEBAas aKTHUBHOCTh. [Ipu JBHXKEHHSIX
YeJIOBEKa BO BPEMS CHA PETUCTPUPYIOTCS 3HAUYUTENBHO MPEBOCXOIAIINE IO
aMIUIMUTYZ€ MUOTpaMMbl. B OCHOBe aHamm3a JEXUT aJIrOPUTM ONpPEACIICHUS
MPOLIEHTHOTO COJAEpPKEHUs NenbTa- Wik b/l '-uMmysbcOB Ha CTaHIApTHOM 3MOXE
ananu3a B 20 cexyHa. [Ipu npeBbllieHUH 3TOW BEIUYHMHON YCTAaHOBJIEHHBIX OPrOB
KOHCTaTupyercs (a3a MEIJICHHOTO WK OBICTPOrO CHA. DIEKTPOJIbI (PUKCUPYIOTCS
C TIOMOINBIO  JJaCTUYHOM  TOBs3KH. [IpuHOUIUAIBEHOW  OCOOCHHOCTHIO
pa3padOTaHHOIO HaMU HOBOIO METOJA HM3YyYEHHS CHa SBIISIETCS BO3MOXXHOCTH
OOBEKTHBHON OLEHKH (a30BOM CTPYKTypbl CHa B ECTECTBEHHBIX JOMAIIHHUX
YCIIOBHSIX.

[IpoBeneHO cCpaBHEHUE pPE3yIbTATOB CYOBEKTUBHBIX U OOBEKTUBHBIX
(mokazatenu 2-X METOJOB MCCJENIOBAHUS CHA) OLIEHOK CTPYKTYphI CHA 310POBBIX
N0OPOBOJIBLIEB M UCHIBITYEMBIX ¢ HHCOMHMEN. CyObeKTHUBHAs OLIEHKAa KayecTBa CHa
UCIIBITYEMBIX C MHCOMHHUEW siBsiIach Ooisiee HU3KoM. Ilo mokazanusim mpubopa
«DU3MOJIOTUYECKUE YacCh» CTPYKTypa CHA J3TUX JHUI OTJIMYAIACh MEHBIINMHU
JUIMTENBHOCTBIO W TNPEACTAaBICHHOCTBIO JI€JIbTA CHA W KOJIUYECTBOM €r0
cermeHTOB. OlleHKa MOKa3aTejel CTaHAapTHON nojJucoMHorpaduu mokasasia, 4To
HauboJiee 3HaUMMbIe OTJIMYUS OT CTPYKTYpPBbI CHa 370POBBIX KacaluCh J€JIbTa CHA.
OTmeueHa ero MeHbluas O0IIas JUIMTEIbHOCTh M MPEACTABIEHHOCTh, CPEIHSS U
MaKCHUMaJIbHAsl UIMTEJIIBHOCTh CErMEHTOB. Kpome TOoro, y HCHBITYEMBIX C
HapyLIEHUSIMUA OBbUIM YBEIUMYEHBI BPEMs 3aChIIaHMsl, KOJWYECTBO MPOOYKICHUH,
JUIMTEJILHOCTh OOPCTBOBAHUS BHYTPH CHA.
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[locne mpoBeneHHOW Tepanuy HapyLICHHWM CHA Y UCIBITYEMBIX BO3pacTalia
CyObEeKTHBHAsl OIIEHKA CHA, MO JAHHBIM 2-X METOJOB HCCIEIOBAaHUSI OTMEUYECHO
YBEJIIMYECHUE JUIUTEIBHOCTH U TPEACTABICHHOCTH JI€JIbTa CHA, OJHAKO 3HAYCHUS
KOTOPBIX HE JOCTUTAJIM IMOKA3ATENEN 30POBBIX JIFOJIEH.

OOBeKTUBHBIE TOKa3aTeM CTPYKTYPhl CHA, IIOJYYEHHbIE C TMOMOIIbIO
npuoopa «DPU3HOJOTUYECKUE YacChl», HE SIBJSIOTCS IOJHOCTHIO HIEHTUYHBIMU
MoKa3aTeasIM CTaHAApPTHOM TOJHUCOMHOTpadur, HO HMEIT CBOIO CBS3b C
CyOBbEKTUBHOM OIICHKOM CHA.

HUccaenoBanue noaaep:xkano rpanrom PITH® 05-06-06026a

THE STUDY OF PERSPECTIVES OF A NEW METHOD IN OBJECTIVE
OUT-PATIENT SLEEP ESTIMATION OF INSOMNIA PATIENTS

Levin Ya.l., Umatov E.A., Posokhov S.I., Strygin K.N.
The Sechenov Moscow Medical Academy, Moscow, Russia

THE USE OF NUMERICAL STOCHASTICAL MODELING FOR THE
EVALUATION OF EFFICIENCY OF CORTICO-VISCERAL
INTERACTION DURING SLEEP

Levichkina E. V.I, Feodorov G. 0.1, Bagaev V. A2

Busygina LL°, Pigarev I.N.!

!Institute for Problems of Information Transmission, RAS, Moscow
?Pavlov Institute of Physiology, RAS, St. Petersburg, Russia

In our previous studies it was shown that during slow wave sleep averaged
neuronal firing frequency (AF) curve recorded in all studied cortical visual areas
(V1, V2, V4A, frontal eye field) demonstrated significant variations
synchroneously with particular events in myoelectrical activity, recorded from the
walls of stomach and duodenum. However, further critical analysis of our data led
us to understanding that it was not excluded that similar significant changes in AF
in certain cases could happen by chance. To evaluate the probability to get similar
results by chance we used method of numerical stochastical modeling. For every
analysed record we obtained the AF curve using as triggers for averaging the real
events in stomach or duodenum. The investigated parameter (D) was the difference
between maximal and minimal frequencies on the AF curve within the defined
time range (usually 3 s). After parameter D for real events was estimated the
program generated the same number of randomly distributed events within the
same length of record. The AF curve and parameter D were calculated for those
random events. For every record 500 combinations of random events were
generated and values of 500 parameters D gave us the distribution curve of D.
From this distribution we evaluated the probability to get real experimental
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parameter D by chance. P<0.05 was taken as significant. Results of experiments
with 4 cats were recalculated. Up to 30% of studied neurons reached the level of
significance thus indicating that changes of their firing during slow wave sleep
were connected with the events in gastro-intestinal system. This level of
significance was never reached for neuronal activity in wakefulness.

Conclusion: Neuronal activity of the cortical visual areas during slow wave
sleep reflects events in gastro-intestinal system.

Key words: cerebral cortex, slow wave sleep, gastro-intestinal system,
statistical modeling.

This study was supported by RFBR grant 04-04- and by the Grant from the biological
Department of Russian Academy of Sciences

JTUCCOJIIOTUBHBIE NBMEHEHUSI HOYHOI'O CHA Y ITAIIMEHTA C
KNCTOMH 3ATBLIOYHOM J1OJIN

Jemewxo K. A., Ilyoukoe H.B.
Camapckuiit Boenno-weouyunckuit uncmumym, Camapa, Poccus

Nmeromuecss naHHbIE OTHOCUTEIBHO (OPMUPOBAHUsS IIpollecca CHA B
SBOJIIOIIMOHHOM  PSily  aJanTallMOHHBIX ~ MEXaHM3MOB JIaJii  BO3MOKHOCTH
BBIJIBUHYTh THUIIOTE3y O CHCTeMHO-cermeHTapHoil cTpyktype cHa (I'.K.KoBpos,
C.N.IlocoxoB, 2006). B cBere mMmoa0O0HBIX NPEACTaBICHUM TMPEICTABIACTCS
aKTyaJbHBIM OCMBICIIEHUE KIIMHUYECKOIO0 MaTepHaa.

[TammmenT b., 63 et cooOuma 0 peryaspHbIX HOYHBIX NPOOYXaAcHUsAX (2-4
pasa) JIUTEIbHOCTHIO 10 HECKOJIBbKUX MUHYT, MHOXKECTBE CHOBUAEHUU (10 4-5 3a
HOYb), BBI3BIBAIOIIUX TATCOCTHBIE OILIYLIEHUS CBOMM cojiepxkaHueM. [lo MHeHHIo
NalnueHTa, MMEHHO COJIepKAaHWE CHOBHUJICHWI 3a4acTylO0 SBWJIOCH IPUYHMHOU
npOOYXKIIEHUH M TOCIEAYIONMEro TUCKOM(OPTHOTO YYBCTBA OTCYTCTBUS OTIbIXA
BO CHE W OompocTu Tpu mpoOyx)aeHnu. OTMEUCHHBIE PAacCTPOMCTBA BO3HUKIIN
OKOJIO 9 MecslleB Ha3a/l, UMEJIH TEHACHIIMIO K HAPACTAaHUIO U OKOJIO 6-TH MECALIEB
Ha3zaJ NpUHSIM OCCHOKOSAIIMNA mMmarueHTa xapaktep. [IpoBeneHHas cTaHaapTHas
noJInCOMHOTpadus ¢ MOMOIIbIO JuarHocTuueckoro nonucoMuorpadpa SAGURA-
2000, d¢upmbr «Sagura Medizintechnik GmbH» BbisiBUIa  0coOeHHOCTH
OpraHHu3alid HOYHOTO CHA:

CyuiecTBeHHOE yMEHbBIICHHE BpeMEeHHU JenbTa-cHa (3 cragust okono 5%
00111ero BpeMeHU CHA U OTCYTCTBHE 4 CTa/I1H )

[TpoOy:xnenus u3 (azbl MapoOKCATBLHOTO CHA, KOTOPbIE (hparMEeHTUPOBAIH
BECh COH Ha U30JIMPOBAHHBIE OTPE3KH, COOTBETCTBYIOILIME LIMKJIAM CHA

CokpaillleHue BPEMEHH HENPEPHIBHOIO MapaJOKCalIbHOTO CHAa OT MEPBOTO
LMKJIA K TTOCJIEAYOIINM

[ToBTOpHBIE 3anKCH Yepe3 HECKOJIBKO JIHEW Jaii aHAJOTUYHbIEC PE3yJIbTaThl.
Bo Bpemst uccnenoBanuii nalueHT HEOJHOKPATHO MPOCHINAJICS HA HECKOJIBKO
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MUHYT W CIIOHTAHHO COOOIlal O MMEBIIEH MECTO IMCHUXMYECKON aKTUBHOCTH B
MPEANIECTBOBABIINN  MPOOYXKACHUIO OTPE30K BpeMeHH (pedyb TaIuMeHTa
¢ukcupoBanace Ha naukTodoH). I[lpm mnepBoM npoOyX)AECHUU MALMEHT Jaj
OTHOCUTEJIBHO CBSI3HBIM paccka3 O TPEBOKHOM CHOBUJIEHUHU, COJEpKAHUE
KOTOPOI'O AaCCOLMUPOBANIOCHh C OOCTOSATEIBCTBAMU, HMEIOLUIMMHU OIpPEACIICHHOE
OTHOLIEHUE K AaKTyaJIbHbIM I[E€PEKUBAHUSAM TOBCEIHEBHON >KWM3HU. Bo Bpems
BTOPOrO0  MPOOYXACHUS  CHOBUICHUE  TMalMEHTa  ObUIO  MPENCTaBICHO
NEPCEKyTOPHBIM CIO)KETOM TIOTOHM M YYBCTBOM cTpaxa. Ilpum yTpeHHem
npoOyXKJIEHUH TAalKUEeHT COOOLIMI O SPKUX 00pazax-»KapTHUHKAX», KOTOpbIE HE
YKIAABIBAIMCh B KaKylO-IMOO CIOKETHYIO IOCJIEIOBATEIbHOCTh, a HOCHIIU
CyMOYpHBIN,  KaJCHJIOCKONUYECKH  XapakTep,  BBI3bIBAS  CYOBEKTUBHO
JTUCKOM(OPTHYIO OLIEHKY CHOBH/IIIA.

IIpy mnoxpoOHOM paccrmpoce, aHaIW3€ CHOBHAYECKOIO Marepualia,
BBISIBWJIACh TIPUMEYaTeNbHAs OCOOEHHOCTh HOYHOW IICHXWYECKON AaKTUBHOCTH
narenTa. OOBIYHO TMAIMEHT BUACH 3a HOYh HE MEHEE 2 CHOBHJICHHH, MpUYEM
OOBIYHO TEPBOE CHOBHUJEHHWE HMEJIO HaumboJiee OOBIICHHBIN, IMOBCEIHEBHBIN
CIOJKET, CBSI3aHHBIM C aKTyaJIbHBIMU MpoOJeMaMU TalUeHTa, OKPalIUBAIOCh
YyBCTBOM 03a00YEHHOCTH, O€CIOKOWCTBAa, HMEJIO0 HauOOJIbIIMH 00BeM U
KOJIMYECTBO JeTaneil. BTopoe cHOBHIEHHME 3a HOYb MPAKTUYECKU BCerja
BKJIIOYaNI0 (MO0 OTrpaHMYMBAJIOCH) CIOKET TMPECIENOBAaHUS WIH KaTacTPOdbl.
«YTpeHHUEe» CHOBUACHHUS HOCHIIA KaJEHIOCKOMUYECKUN XapakTep MeJIbKaHUs
SApKUX 00pa30oB 0€3 YeTKOH CIOKETHON CTPYKTYPHI.

VYuutsiBas nanneie E.A.KopaGenbaukoBoit (2001, 2002) marmueHT ObLT
HAIpaBJeH Ha KOMIBIOTEPHYIO TOMOTpPa(uio TOJOBHOTO MO3ra, C IOMOIIBIO
KOTOpOW OblIa BBISIBJIEHA KUCTAa B JICBOM 3aThUIOYHOM J0jie, B 00JacTu
MO3KEYKOBOI'O HaMeTa.

OTMeueHHbIE U3MEHEHHUSI COJIEPKaHUS U CTPYKTYPbl CHOBUICHUN B KaXKJIOM
«UUKIE» W TMCr-moKa3arejied CHa, BO3MOXHO, OTPAXKaIOT JUCCOJIIOTHUBHBIC
W3MEHEHHUS 1IeJIOCTHOTO IpoLecca CHa.

DISSOLUTIVE NIGHT SLEEP CHANGES IN PATIENT WITH
OCCIPITAL LOBE CYST

Lemeshko K. A., Pudikov LV.
Samara Military-Medical Institute, Samara, Russia

Patient, 63 years old, complained on multiple dreams, resulting in night
awakenings with followed up discomfort. Polysomnography revealed delta sleep
reduction, awakenings during REM-sleep, total persistent REM-sleep reduction.
The patient had two or more dreams during the night. The first dream was
ordinary, longest and the most detailed, the second one had a persecutory plot.
«Morningy» dreams were kaleidoscopic, confused, without any plot structure.
Tomography revealed left occipital lobe cyst near the tentorium. It is possible, that
dreams content and PSG-data are the beneficial effect of dissolutive changes of
holistic sleep process.
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WHAKTHUBAIIMA KOPKOBBIX BO3BYJIUTEJBHBIX ITPOEKIIUIA HA
XBOCTATOE AAPO BO BPEMS CHA

Jlowkapee A.A., ITuzapee HU.H.
Hucmumym Ilpoonem Ilepeoauu Ungpopmayuu PAH, Mockea, Poccus

B Hamumx ombITax Mo HW3y4EHUI0 aKTUBHOCTHM HEMPOHOB XBOCTATOrO s/pa
(X1) koirek B cCBOOOJHOM MOBEJEHUHU paHee ObLIO 3aMEUYEHO, YTO 3TU HEHPOHBHI B
L[EJIOM MOBTOPSIIOT AKTUBHOCTh HEMPOHOB KOPBI TOJOBHOI'O MO3ra, HMMEIOIINUX
MOIIIHbIE BO30YIUTENbHBIE MPOEKIIUHA Ha XBOCTATOE A/1p0. Takas coriiacoBaHHOCTh
COXpAaHsIACh U B JPEMOTHOM COCTOSIHUM >KMBOTHBIX: HEMPOHBI XBOCTATOrO s/pa
BOCIIPOM3BOJIMIIM «IIAYE€YHYI0» AaKTUBHOCTb HEMPOHOB KOPBI, XapaKTEPHYIO IJIs
MOCJIEIHUX B MPOLIECCE 3ACHIAHUS U B COCTOSAHMM cHa. Ho, mpu HacTyrieHuu
rIIyOOKOIro MEJIJIEHHOBOJIHOBOTO CHA, aKTUBHOCTh HEHPOHOB B XBOCTAaTOM SIAPE HE
[IEpECTPanBAIaCh AaHAJIOTMYHO KOPE, a MPAKTUYECKU NpeKpalanack. B Hacrosmen
paboTe MpeACTaBlIEHbl  pe3yibTaTbl MPSAMOIO  HCCIEIOBAHMS  XapakTepa
(GYHKIIMOHATBHONH CBSI3W MEXAY HEWpoHaMH KOpbl W XS B LMKIE COH-
00JIpCTBOBAHMUE.

JIBe KoOmKM ObUIM MPOONEPUPOBAHBI MOJ OOMIMM HAPKO30M IS
obecnieueHus peructpanuu OO1 U ABWKEHMM TJla3 M OTBEACHUS HEUPOHHOMU
AKTUBHOCTM B YCIIOBHSIX XPOHMYECKOIO SKCHepuUMeHTa. OIWH MHKPOIIEKTPO.
PErucTpUpOBall aKTUBHOCTh HEMPOHOB XBOCTATOTO sApa. BTOPO MUKPOAIEKTPO]
pPErucTpUpOBall aKTUBHOCTh HEUPOHOB B HUKHEH CTEHKE KPECTOBUIHON OOpO3/IbI,
UMEIOIEeH MOIIHBIE TPOEKIIMU B XBOCTATOE SAPO. DTOT IEKTPOJI TAKKE MOT OBITh
WCIIOJIb30BaH JJI1 MUKPOCTUMYJISIIIMU y4acTKa KOpbl B pailoHe oTBeeHus. B 6omnee
MO3HUX IKCIEPUMEHTAX Mbl 3aMEHUIU KOPKOBBIA MHUKPOIIEKTPO] OUIOJISIPHBIM
CTUMYJIUPYIOLIUM JJIEKTPOIOM.

Ha nepBom 3tane pa®oThl Mbl CPaBHMJIM M3MEHEHHE (POHOBOW aKTUBHOCTHU
HelpoHOB B Kope U B XS. Mul ucciegoBanu 108 HEMpOHOB KOPBI M Takoe ke
KOMM4YeCTBO HepoHoB B XS. [l kaxgoro HelipoHa ObUIO MOJICYUTAHO
OTHOLIEHUE YAaCTOTHl €r0 HMITYJbCAIlMM BO CHE K YaCTOTE HMIYJIbCAllUM B
0oapocTu. Y MCCIEIOBAaHHOIO MHOYKECTBA HEHPOHOB KOPBI 3TOT IapaMeTp
okazajics Oouiblie 1, T.€., HEHPOHBI KOPBI YBETUUUBAIN YACTOTY UMITYJIbCALUU [IPU
Iepexoe KO CHy. B TO ke BpeMsl, IS MHOKECTBA HEMPOHOB X 3TO OTHOLIEHUE
OKa3ajoch MeHbIIE enuHULbl. [[puHMMas BO BHUMAaHHUE, YTO NPOEKUMU KOPBI Ha
HEOCTPUATYM SBJISIFOTCS BO30YKIAIOUIMMU, MbI MPEIOJIOKIIIN, YTO BO BpEMsI CHA
JOJKEH CYIIECTBOBAaTh OJIOK MpOBENEHUS HH(POPMAlMM M3 KOpPbl B XBOCTaTOE
AIPO.

UtoOsl MpPOBEPUTH 3Ty THUIOTE3Y, Mbl CpPAaBHWIM OTBEThl HEUPOHOB
XBOCTAaTOro sJpa Ha DJIEKTPUYECKYI0 CTUMYJSILIMIO KOPbl B COCTOSIHUM
0OApCTBOBaHUSI U MEJICHHOBOJHOBOTO CHAa. bbula M3yuyeHa akTUBHOCTH 68
HEHPOHOB XBOCTATOIO si/ipa, KOTOPbIE B COCTOSTHUM OOJPCTBOBAHUS OTBEYAJIH Ha
ANEKTPUYECKYI) CTUMYJIALUIO KOPbl. TOMBKO B 36-TM 3KCIEPUMEHTaX MbI
YCIEIIHO 3aperucTpupoBain  dQPEeKTsl CTUMYISIUM KOpbl Ha HEHPOHBI
XBOCTATOrO s/Ipa KaKk BO CHE, TaK U B COCTOSIHUM O0oapcTBoBaHus. OTBeThI 17
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HEpoHOB ObTM BO30OYyxkmaromumMu U 19 — topmosnbiMu. OTBeThl Bcex 36
HEUPOHOB XBOCTATOIO s/Ipa HA CTUMYJISILUIO KOPBl YMEHBIIAINCH WIHA ITOJHOCTBIO
UCYE3AIM B COCTOSIHUM CHA. OTH OKCHEPUMEHTHl IOATBEPKIAIOT HAIEe
IPEANoiIoKeHne 00 aKTUBHOM OJIOKE MPOBEICHMSI CUTHAJIOB U3 KOPbI B CTPYKTYPbI
0a3aJbHBIX TAHTJIUEB B COCTOSIHUU CHA.

KarwueBble cioBa: KOPKOBbI€ IIPOCKIIMU, HCOCTPUATYM,
XBOCTaTO€ SAAPO, HHAKTUBAIUA, COH

INACTIVATION OF THE EXCITATORY CORTICAL PROJECTIONS TO
CAUDATE NUCLEUS DURING SLEEP

Loshkarev A.A., Pigarev I.N.
Institute for Problems of Information Transmission RAS, Moscow, Russia

Studying the neuronal activity in caudate nucleus (CN) in behaving cats we
noticed that this activity in wakefulness replicate the properties of cortical neurons
projecting to neostriatum. The same was true in drowsiness when CN neurons
reproduced for a while bursty pattern of the developing sleep in cortical neurons.
However, the picture changed dramatically during slow wave sleep. Instead of the
expected burst-pause pattern typical for cortical neurons in sleep neurons in CN
strongly reduced the firing frequency and often could even stay silent during sleep.

Experiments presented here were designed to investigate directly the transfer
function of the cortico-caudate projections in sleep-wake cycle. Two cats under
general anesthesia were surgically prepared for chronic recordings of EEG and eye
movements. One microelectrode recorded neuronal activity in CN. The second one
recorded neuronal activity in the lower bank of the cruciate sulcus, which is known
as having strong projections to CN. This electrode could also be used for electrical
micro stimulation of the cortical area around the recorded neuron. In Ilater
experiments the latter microelectrode was substituted with an insulated bipolar
stimulating system in the same cortical area.

The first task was to compare the neuronal background activity in the cortex
with the activity in CN in sleep and wakefulness. 108 cortical neurons and 108
neurons in the CN were investigated. The ratio of firing frequency in sleep to that
one in wakefulness was calculated for every neuron. In the cortex this ratio was
more than 1, i.e., neurons increased their average activity during sleep with respect
to wakefulness. On the contrary, in CN that ratio turned out to be sufficiently less
than 1. Taking into account that projections from the cortex to neostriatum are
excitatory we proposed that there should be an active blocking of cortical
information transferring to the CN during sleep.

To check this hypothesis we compared the responses of neurons in CN to
cortical stimulation in wakefulness with those responses in sleep. The activity of
68 neurons in the CN, which in wakefulness responded to the electrical cortical
stimulation, was studied. Only during 36 experiments we succeeded in recording
the effects of cortical stimulation in CN both in sleep and in wakefulness.
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Responses of 17 neurons were excitatory, and 19 - inhibitory. The responses to
cortical stimulation of all those 36 caudal neurons decreased or entirely
disappeared during sleep.

Then we conclude that excitatory cortical projections to caudate nucleus are
blocked during sleep.

Key words: Cortical projections, caudate nucleus, inactivation, sleep

COCTOSIHUE AHTUOKCUJJAHTHOM 3AIIUTHI Y 3JOPOBBIX
CTYJAEHTOB U C UYHCOMHUEM TPU 3K3AMEHAIIMOHHOM
CTPECCE

Hexopowuit A.A., lllycmanosa T. A.
Jlabopamopus Heiipoouonozuu, Kagpeopa oowent ouonocuu INH DY
Pocmoe-na-/lony, Poccus

ANTIOXIDANT PROTECTION STATE IN HEALTHY STUDENTS AND
IN STUDENTS WITH INSOMNIA UNDER EXAMINATION STRESS

Nekhoroshiy A.A., Shustanova T.A.
Laboratory of neurobiology, Dept. of general biology, Rostov State Pedagogical
Institute, SFU, Rostov-on-Don, Russia

ANALYSIS OF EXPERIMETS FOCUSED ON CLASSIFICATION OF
DRIVER’S VIGILANCE LEVEL FROM SIMULATED DRIVING

Novotny Stanislav*, Pieknik Roman, Bouchner Petr

Driving Simulators Research and Driver’s Behavior Research Group
Department of Control and Telematics

Faculty of Transportation Sciences

Czech Technical University in Prague

*) corresponding author: novotny@lss.fd.cvut.cz

Abstract

The human operator needs constant vigilance to work reliably and safely. Unfortunately the
humans cannot usually reliably classify their state, mainly when they are extremely drowsy.
Drowsiness and consequent serious momentous attention decrease of human operators is one of
the most common causes of accidents. The paper offers several approaches, which we used for
analyzing of the driver’s actual vigilance. The classification is done from technical outputs (like
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is trajectory analysis, speed variability, steering wheel movements and so on) and the biological
outputs (heartbeat frequency and variability, EEG — electroencephalography etc.). The research
approaches in this topic goes several ways with more or less success. The EEG analysis seems to
be very promising tool for evaluation of the actual driver’s condition. Such measurements
require plenty of probands to be measured under the same conditions. This could be hardly
possible in the real car and the usage of car simulators is necessary. The paper further gives a
description of our driving simulators, which have been continuously developed in our laboratory
and describes the possible problems and other issues of usage of the driving simulators for the
investigation in driver’s drowsiness and fatigue. The paper also depicts scenarios and procedure,
which could reliably give evidence of the driver’s actual state.

Introduction

The human operator needs constant vigilance to work reliably and safely [1].
Unfortunately the humans cannot usually reliably classify their state, mainly when
they are extremely drowsy. In the Joint Laboratory of System Reliability, we work
on projects dedicated to the analysis and prevention of the operator attention
decrease and micro-sleeps. One of the very promising methods that can be
successfully used for micro-sleep detection and prediction involves psycho-
physiological measures and from the point of view of the drowsiness it is mainly
the analysis of driver’s ECG and EEG signals.

It is possible to say that the society is looking for the fatigue
countermeasures from the beginning of massive blossoming of car transportation.
There are several projects over the world dealing with development of
detectors/classifiers of the driver fatigue; finished or in progress (for example
[21]). Regardless there is still big interest in a topic of driver’s drowsiness
classification [22]. The final goal of our research is to design and develop an
alternative real-time warning system based psycho-physiological measures not
successfully utilized in current. Such a device should be used mainly for
professional drivers, truck drivers and rail engine drivers. Our main interest lays in
a deep understanding of psycho-physiological processes inside the driver when
drowsy and their consequent automatic classification and detection. The most
direct marker in this sense seems to be analysis of the brain waves [17]. To be able
to adjust and classify measured data we use also all the indirect which are
nowadays used for driver’s drowsiness (of fatigue) detection. Unfortunately the
psycho-physiological measures are highly individual. From that reason it is
necessary to measure a big variety of people of different types and ages. Such a
condition off course implies huge utilization of high quality driving simulators for
performing enough number of experiments which would be unfeasible in a real
traffic.

Simulators

Currently we have two simulators operating and two in development. All of
them are based on body parts of current middle class European passenger cars. A
“compact” simulator was built by a German company VRteinment [6], second
which we called “Light” was build in our laboratory as a prototype. We
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incorporated a set of measuring devices into the simulation system and created
support of creation of sceneries using real (GIS-based) data [10]. The reason to
create our own simulation device was that we had needed a very flexible system
which could react on the sudden requirements of the experiment. A need to be
adaptive, forced us to hold a development of car simulators in our hands. From the
experiences from the prototype we designed new simulation device. This is now in
development, it is based on distributed and modular architecture, so that it can
offer larger field of usage than a micro-sleep research. All our simulators are PC
based. The following table (Table 1) shows their capabilities.

Table 1 Simulators comparison

System specification

Compact simulator

Light Simulator

Light Simulator Il

Compact simulator

Measurement system

(prototype) 1l
) . PCbased PCbased
Platform PCbased, Win32 PCbased Win32 Win32/64/Linux Win32/64/Linux
Physics/Video/Audio Distributed Single PC Distributed/Modular Distributed/Modular
Real scene based yes (via plugins to 3" party
. no . yes yes
scenarios editor)
Horizontal 60deg120 80 planar 180 semi angular 360 angular
Projection Fully covers Fully covers Fully covers all the
(FOV) Vertical win):jshield Fully covers windshield windshield partially windows except of
front windows left front door window
Projection . . 3 projectors with .
system 1-2 projectors 2 projectors LCD mirrors 7 projectors
Moving platform no no/vibration 3dof+ vibration
Audio system spatial spatial spatial spatial
Car full car body car cockpit + body parts car CO(;';F:;?bOdy full car body
RS232 connected RS232 connected/ Ethernet/ Ethernet/

/synchronized synchronized synchronized synchronized

The following picture (Fig. 1) shows our latest simulation device equipped
with all-around projection system which consists from 210 DEG circular front and
side projection and projection for rear mirrors. The image surrounds the driver all
around in fact with exception of lowest left hand side places. Those are partially
occluded with foil on the window.

il

Fig. 1 Compact simulator type II with surrounding projection (not fully finished — dummy
scenery)
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Experiment

Problem of drivers’ vigilance and fatigue

The experiments being done in our laboratory are aimed to find patterns in
brain waves that describe human vigilance (or fatigue) level [7]. Those patterns are
promising candidates to be used as an input of automatic classifier of an actual
driver’s state (i.e. vigilance level). The most important for us are those sections
preceding the incontestable micro-sleep. If those would be correctly recognized
than the driver can be warned in time. The procedure of getting asleep was divided
into four stages [1]:

1. vigilance

2. relaxation

3. somnolence

4. micro-sleep (for our purposes — otherwise we can talk about first stages

of sleep)

Micro-sleep development how described by our neurologists [1] shows
picture Fig. 2.

'S

| region of vigilance, full attention |

£

| region of relaxation | | region of somnolence |

| micro-sleep |

Fig. 2 Theoretical development of micro-sleep

There are several studies looking for patterns in brainwaves which describe
the state of somnolence and sleep [1,2]. Unfortunately there is no general concern
in this field which could reliably define the actual vigilance level in general.

Testing cohort

The experiment was done in two stages. First one — the preliminary testing —
used mainly for necessary methodology design. There were 7 person tested in first
stage and 10 persons in the second stage (in fact only 9 because the 10™ did not
finish the experiment correctly and was discarded). The testing cohort consisted of
drivers in between 21 and 31 years of mixed sex (70 % of males). They are the
common passenger car drivers with average driving experience but not
professional drivers. They had to have normal EEG record.

The next picture (Fig. 3) shows the tested driver equipped with the EEG cap
and heart beat recording.
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Fig. 3 The tested driver equipped with EEG cap and heart beat recordin (Compact simulator
type I — left, Light simulator type I — right)

Testing procedure

The experiment was done in a following way; in the beginning of the
measurement the driver passes the initial (reference) test and adaptation rounds on
the simulator. After the driver gets deeper into driving (immerses into the virtual
reality) he/she becomes kind and more and more relaxed. It appears to be different
when doing other kind of experiments with fresh drivers where the initial
adaptation rounds are necessary. We set up following general requirements:

1. The experimentees were after 24 or 36 hour sleep deprivation

2. They did not have consumed any drugs (alcohol, medicines...), coffee of
other exciting agents.

3. The length of the drive varies between 2 and 2.5 hours, depending on
development of his/her condition.

4. Before and after the testing drive the experimentees pass standard
neurological tests. Those serve mainly to recognize if the experimentee’s
brain is of “standard type” and to discover possible illnesses.

The measurement was split into two parts; in the first one the experimentees
were after the sleep deprivation and consequently their level of vigilance was
lowered but not known how seriously. The second part is performed in different
day when the driver is supposed to be fresh.

Simulator sickness problem

The simulator sickness seems to be one of the most common problems of the
experiments measured on driving simulators. In our experiments the experimenting
persons fill out before and after the measurement questioners telling about their
actual psychophysical state. Till now we experienced very low number of sever
simulator sickness occurrences (<2%). We explain it mainly by the fact that we use
relatively small FOV (up to 100 DEG horizontally) and preparatory oral discussion
about motion sickness history with each of participants.

Testing track

From the real situations reported by drivers (mainly professional ones) the
micro-sleep usually comes when the driver goes on a calm highway. Critical
moments are mainly those when the traffic is very low, the driver is not forced to
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solve more complex problems. The driving then becomes automated and driver
lost control over the car. We took those experiences into account when designing
the testing track and proposed following requirements on it:

1. Simplicity. The track should be very simple to drive, so that the drive
could use as few mental forces as possible.

2. Boring scenery. Variety of the objects on the scene always excites the
driver.

3. Limited visibility. The main problems with drivers’ fatigue occur
during the night rides. We chose dusk like scenery appearance.

4. Limited traffic. It could be very exciting for drowsy driver to solve any

kind of traffic problems.

Driver should keep the speed 90 km/h for all the way. From the point of
driver the most of the ride seems to be almost straight. A very light curvature was
chose so that the drivers need all the time to pay his attention on steering. If not,
they go out of their lane. The track is equipped with parking lot with “slalom”
proving ground. The next pictures show top view on original (Fig. 4 - left) and new
testing track (Fig. 4 - right). The old track was used for initial set of experiment but
the analysis exhibited difficulties mainly thanks to the curvy part which brought
problems with classification of trajectory and forced the drivers to refresh
themselves. New track contains traffic lights approximately each 200 m in such an
arrangement that they are always one or more successive in driver’s view.

e

Proving Ground

Easy Part
Easy Part

Curve Part

Traffic Lights
R =4km

Curve Part |
R =4km

Demanding Part Straight Part

Fig. 4 Old (left) and novel testing track used for drowsiness experiments

To be fair we should take into consideration issues of visibility and ability of
the driver to correctly recognize a lights status change. In fact, including above
factors into the analysis could lead to big degree of uncertainty. We bypassed this
problem by creating multiplied semaphore plates with only two color lights (red-
green). The semaphore state change comes if and only if the lights are really well
recognizable and contemporary if the driver can safely stop before passing through
the lights stand. In advance the tested driver was instructed to keep an eye on the
lights during the whole course of driving. There is no traffic (only parked cars
around), no crossroads and no additional driving situations need to be solved.
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The tasks which the driver solves are as follows:

Keeping the lane

Keeping the speed

Watching the traffic lights

Reacting on red signal with immediate pushing on the brake pedal

AN~

Such an arrangement forces the tested driver to solve only primary driving
task and we can rely that his/her reaction time on red signal is not influenced by
other factors and it is believed reliably testify about his/her vigilance level. Further
improper fulfillment of one of above listed tasks gives evidence of poor driver’s
attention, which is caused (in our experiment) by fatigue.

The following pictures (Fig. 5) represent screenshots from the testing track
equipped with traffic lights. On the left hand side there is common semaphore used
in Central European countries, which was used in the original track. The right
picture shows a novel version with multiple lights and orange—lightless.

Fig. 5 Real semaphores (left) and semaphoers saisfying needs of the experiment

Data acquisition

The next picture shows outputs which we measured and recorded during the
experiment. With the red color there are highlighted the data which we used for the
analysis of driver’s state. The right hand picture shows a snapshot from the video
record supplemented with EEG record of the experimentee just in time of micro-
sleep and from the road.

¢ Speed
« Trajectory
o Lane crossing
Technical ).l' « Movements of pedals
* Movements of steering wheel

[ Objective

* EEG

e ECG

* EOG

¢ Reaction time

« Movements of head/eyes

¢ Camera record (hand and lag
movements)

Tested driver

Subjective

« Self rating

¢ Questionnaires

o NASA TLX

* Expert’s appraisal
* Face analysis

Fig. 6 A hierarchical structure of measurement (left), driver’s video record supplemented
with EEG record in time of micro-sleep
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Measurements

During both parts of the measurements (testing of drowsy driver after sleep
deprivation and reference tests of fresh drivers) all the data discussed above were
measured respecting the same protocol.

Response time (RT)

The response time to the stimuli (reaction time) is one of the basic measures
which testify about driver’s vigilance. It seems to be pretty reliable and most
objective from all those which we can use for correlation with other measures. The
reaction time is measured at about 70 times per one full measurement, so that it
allows statistical evaluation which overcomes the problems specified above. In the
reference measurement RT is measured 15 times.

There are some certain problems with definition of what is “late” (or
prolonged) reaction and what is considered as “sufficiently” long time spent out of
the proper lane. Sometimes it happens that the driver simply thoughts about things
and do not put enough attention on driving tasks, but without any specific reason.
Because of that we set our measures simply and unambiguously.

Self rating (SR)

The experimentees were instructed to report their actual state when asked by
the crew. Usually they were asked every time after stopping on red signal. They
were instructed to answer only on demand, so that they should not keep in mind
any more information then the driving itself and/or keeping an eye on the
semaphores. Such a concept gives us a possibility to precisely correlate reaction
time and other measures with self reported state of drowsiness.

The state was classified according driver capabilities of safe driving and
subjective feeling of drowsiness. The table with the scale was also placed on a
steering wheel. We proposed to give the driver 5 degrees scale of self evaluation:

1. 1 feel fine/fresh & driving does not make me any problems.
2. 1 feel drowsy & driving does not make me any problems.
3. 1 feel drowsy & I notice some problems.
4. 1 feel very drowsy & I need excessively concentrate to drive correctly.
5. I experienced ‘blackouts’ & losing of control over the car.
Lane variability (LV)

In the research of driver drowsiness on simulators the trajectory keeping and
weaving are frequently analyzed. Lane departure is very useful when finding
serious driver’s state but not suitable for statistical analysis which is the topic of
this paper. We looked mainly for overall variance. From the contemporary research
it is also possible to say that the movement of car within the lane borders
(originated in steering wheel movements) could be promising marker [15].
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Heart-beat rate response (HRR)

Heart beat rate variability is widely used for detection of sleep stages [19,
20]. Heart beat rate was measured during both parts of experiment but not analysed
continuously. We discovered interesting behaviour of this marker - when the driver
was drowsy, his heart rate increased significantly after each red signal approach.
This increase was not so evident when the driver was fresh. First approaches to this
of classification we published in [11] and [12].

EEG analysis

In a general it is possible to say that the stages of vigilance (i.e. vigilance,
relaxation, somnolence, micro-sleep) have their specific images in the EEG (in a
frequency space). Such well recognizable patterns can be achieved from the
records measured on experimentees getting asleep in an armchair, relaxing, with
closed eyes and without any disturbance. Spectrum of EEG for state (by [5]) of:
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Fig. 7 a) Vigilance (Closed Eyeé and Open Eyes) b) Thinking (Rav.) é) Relaxatioﬁ (Rex.) d)
Sleep (Sp.).

EEG is recorded from standard 10/20 montage. The electrode which we use
for analysis were those which are least affected by eye blink artifacts. It seemed
that those can be occipital electrodes (O) and central are electrodes (Cz). The
power spectra were computed using standard FFT with reference from average. All
the analyzed samples were of a length 3 sec. in the time just preceding the
appearance of red light signal during the simulated drive.

Unfortunately the brain waves are of very low magnitude and any muscular
activity on the scalp or neck and facial areas destroys the EEG signal, so that the
classification in unfeasible. Any faster motions, grimaces or any “refreshment”
movements are problems for further analysis. From that reason there is a big
portion of garbage within measured data, some experimentees need to be discarded
from the EEG analysis.

Works of our laboratory on different ways of analysis of the EEG - starting
from classical frequency analysis, with advanced fuzzy classification [5], nonlinear
methods like LLE (Largest Lyapunov exponent), chaotic attractors [4, 8] or
classification using neural networks [9]. These classification methods are still hard
to be utilized reliably in an automatic way and even more they are tested on
persons not loaded with any demanding task. Because of that fact we should rely
on simple method like a frequency analysis is.

The next picture (Fig. 8) shows such an analysis of the driver just before
accident caused with the micro-sleep backtracked 40 seconds before driver waked
up from the sleep. There is an apparent alpha/delta decrease in this micro-sleep
episode.
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Fig. 8 EEG frequency analysis before the accident (Left- O1 electrode, Right - TS
electrode)

Correlation analysis

We chose a very simplified experiment scenario which allows neglect
unwanted input signals influencing their reaction time. Reaction time is stated to
be most reliable measure available and it is correlated with others measured
quantities. We wanted to investigate which of other measures are also reliable. The
problem of reaction time is that it cannot be used for continuous classification of
the driver’s vigilance. Some complex correlations were already tested using
statistical tool GUHA [3] but results cannot be generalized yet.

RT-SR

We observed interesting correlation between the reaction time and the self
rating. In those parts where the self rating is of rising trend, the correlation was
good. This can be explained with the hypotheses that drivers can reliably evaluate
their vigilance level only until the culminating point they are vigilant enough. It
could bring an inference that the decrease of the vigilance can be detected by the
driver himself (and this i1s what experience drivers do in real life). The next table
shows the values of correlation coefficients between the driver’s response (RT)
and his self evaluation (SR) «drowsy» part. Correlation increases when extremely
long responses were lowered, even more when only the part where SR is
increasing to its culmination point was investigated.

Table 2 Linear correlation between Reaction Time and Self Rating during «drowsy» part

oroband - correlation coefficient (after | correlation coefficient (in averahgg

. . growth in

number coefficient lqwermg of extremely | the tlme'v&./hen the SR e

high values) was of rising trend) stage[ms]
180001 0.327609411 ok 0.379581509 ok 0.425348895 * 919
180002 0.354050845 ok 0.437522942 * 0.498732498 * 1917
180003 0.555872108 * 0.587254750 * 0.678420680 * 1257
180004 0.475883596 * 0.569450897 * 0.635272799 * 1862
180005 0.522006659 * 0.552847165 * 0.608840413 * 1599
180006 0.421839507 * 0.596272761 * 0.630388376 * 875
180007 0.404269564 * 0.506757236 * 0.630450058 * 1529
180008 0.349610644 HoE 0.404777172 * 0.353874476 * 1143
180009 0.421534164 * 0.451781240 * 0.495957579 * 852
180010 0.199595318 0.316442184 oAk 0.326939926 ok 976

* significant at the p<0.001 level ** significant at the p<<0.01 level *** significant at the p<0.05 level
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RT-HRR and SR-HRR

We correlate this phenomena with the self rating (SR) and with reaction time
(RT). Measurements of only four of 9 experimentees provided both fresh and
drowsy ECG data clear and least interfered, suitable for the analysis. We measured
HR in moment of red signal approach and 10 seconds after it. For drowsy drivers
was mean increase of HR 3-10%, for fresh drivers from decrease 2% to increase
1.5%.

We can say that heart rate slightly increase with both SR and RT, correlation
coefficient was between 0.16 and 0.32. The following tables describe correlations
with self rating (Table 3) and reaction time (Table 4) on the red signal. Fresh
drivers are not correlated with self rating since a level ‘1’ is expected during the
whole “fresh” part (Table 5).

We suppose better way should be used for getting data from heart rate curve.
Correlation coefficients and its p-values are not all statistically significant although
when observe heart rate curve one can see big increase of heart rate after red signal
approach.

After elimination of about 5% values considered as outliers the correlation

with SR for all four experimentees was greater than 0.3 while p-value less than
1%.

Table 3 Drowsy drivers — correlated with self rating

experimentee | Correlation with SR p-value Mean After/before red signal approach ratio

180001 0.3122 0.0135 1.088011
180003 0.2057 0.0875 1.029453
180004 0.2650 0.0343 1.085213
180009 0.1991 0.0959 1.102619

Table 4 Fresh drivers — correlated with reaction time

experimentee | Correlation with SR p-value Mean After/before red signal approach ratio
180001 0.2122 0.0978 1.088011
180003 0.1560 0.1973 1.029453
180004 0.2051 0.0839 1.085213
180009 0.2472 0.0363 1.102619
Table 5 Fresh drivers

experimentee Mean After/before red signal approach ratio
180001 0.985757
180003 1.002014
180004 0.994511
180009 0.982811
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Pair-wise comparison analysis

This section describes an analysis done from the comparison of pair wise
measurements. All the tested drivers in the second part of measurements had to
pass also additional reference measurement when they were incontrovertibly fresh.
So that we could do a classification if there is significant difference in our
monitored factors. In other words the fresh state is stated to be of known level but
the fatigue appears in general in unknown and fluctuating level. We wanted to
approve our monitored factors to be reliable markers of significant difference. The
second trial was performed in a different day only if the probands felt really fresh.
The length of the measurement was about % of normal one, since we did not
expect development of fatigue in this case. Longer measurements could bring more
aspects of upcoming drowsiness and could make the reference data unusable. To
investigate the significance of difference a T-test for confidential level 0.05 (and/or
0.01) was used.

RT comparison

The response time approved to be significantly increased during the
«drowsy» part of experiment.

Table 6 RT appears to be significantly different for drowsy vs. fresh drivers

experimentee 180001 180002 180003 180004 180005
Alpha 0.05 0.01 0.05 0.01 0.05 0.01 0.05 0.01 0.05 0.01
Hypothesis 1 1 1 1 1 1 1 1 1 1
Sionificance 3,1956e- 3,1956e- 9,5506e- 9,5506e- 3,7983e- 3,7983¢-
9 006 006 005 005 0,0033927 | 0,0033927 008 008 0,00095439 | 0,00095439
_ _ 132,75 104,38 436,16 302,01 158,37 58,569 464,24 390,99 3286 180,46
Confidence interval
306,33 334,71 1263,3 1397,4 772,36 872,16 913,09 986,35 1240,3 1388,5
experimentee 180006 180007 180008 180009
Alpha 0.05 0.01 0.05 0.01 0.05 0.01 0.05 0.01
Hypothesis 0 0 1 1 1 1 1 0
Significance 0,11476 011476 | 0,0016219 | 0,0016219 | 0,00058427 | 0,00058427 | 0,03385 0,03385
. . -66,1 -174,19 293,34 143,83 197,23 116,81 12,126 -34,514
Confidence interval
600,81 708,91 1211,6 1361,1 691,12 771,53 296,65 343,29

HRR comparison

If we take more detailed view of its evolution, it is possible to see evident
differences in the look of sections where the self-rating is good and where it is bad.
If the state is "more drowsy” we can much more steep and bigger ascent than
during state reported within “less drowsy” values. The next two graphs show such
a comparison (Fig. 9).
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Fig. 9 Difference of HRR: Left - very drowsy driver, Right - reference (fresh)
LV comparison

In this computation we wanted to prove that the ability of smooth and
correct driving in drowsy state is worse than in fresh state, i.e. drivers cannot keep
the ideal path and weave. We investigated the difference in variance of absolute
distance form geometrically ideal curve in the middle of the lane. From the
following table (Table 7) it is possible to see that all the experimentees show
significant rise of variance when driving drowsy. Even more, 7 from 9 have this
difference in order of magnitude. The mean value does not give any evident result,
but it was expected.

Table 7 Comparison of «weaving» in drowsy and fresh parts of experiment

experimentee | 180001 | ... 180002 | 180003 | 180004 | _____ 180005 |
Experiment ! ! ! ! !
part Drowsy ' Fresh Drowsy ' Fresh Drowsy ' Fresh Drowsy ! Fresh Drowsy ! Fresh

Mean of LV | 0,42699 | 0,2145 |0,075899 i 0,28103 |-0,13634 | -0,076315 | 0,36381 : 0,26481 | 0,31383 :0,25641
Variance of LV | 0,22854 1 0,17962 6,187  0,08549 | 0,17493 | 0,092522 | 4,3202 :0,088299| 1,8323 :0,10973

experimentee | 180006 | _____. 180007 | . _ 180008 | __ 180009 .
Experiment
part Drowsy ' Fresh Drowsy ' Fresh Drowsy ' Fresh Drowsy ! Fresh

Mean of LV | 0,23247 | 0,15039 | 0,077151 | 0,12072 | 0,42699 | 0,39014 [-0,014709 ! 0,10983
Variance of LV | 1,4504 : 0,11037 | 2,339 :0,095493 | 0,22854 : 0,1489 | 0,21363 : 0,14082

EEG comparison

We tried to look for differences in alpha, theta and alpha/delta ratio between
«drowsy» and «fresh» driving. The result is quite uncertain. One of the reasons
could be that many of samples had to be discarded due to the artifacts in EEG
signal and it did not give enough representatives for good statistical analysis. This
method of picking of the samples in time just before the stimulus perhaps suffers
from significant aliasing. The following tables (Table 8) shows significance of
difference between «fresh» and «drowsy» driving on Cz and Ol electrode. For
statistical evaluation again a T-test was used. We can see that 4 exhibits increase in
all variables, 3 exhibits a decrease in alpha and theta and majority of probands no
significant difference was proven. Only 7 of 9 experimentees could be used for the
analysis because the EEG of the rest two was too distorted.
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Table 8 Significant increase (+), decrease (-) and no significant difference (x) on electrode Cz (upper)

Cz 180001 180003 180004 180006 180007 180008 180009
N - + X X + + X
ll - + X X X + X
00 X + X X X + X
01 180001 180003 180004 180006 180007 180008 180009
[ - + X X + X
U - + X - X + X
00 X + X X X + X

Observations about micro-sleeps

The drivers when forced to drive when they are drowsy, they try to focus
their attention on the most necessary tasks. Unfortunately, they are not usually
capable of putting the attention on multiple targets at once. The drowsy driver can
for example keep driving in his dedicated lane but he/she in the same time loses
the control over the speed (which he is instructed to keep) or cannot correctly react
on sudden event. From the observation (with respect to our simple experiment
setup) we deduced measures of such low vigilance states:

* If the driver reacts on the red signal and lately or not at all.

* If the driver crosses the lane border and does not do a correction
immediately

* If the car suddenly increases or drops its speed without any clear reason

Conclusion

Although we did more than a hundred of measurements with drowsy drivers
performed on the driving simulator, only the last set of measurements can be used
for the analysis which was introduced in this article. The methodology of the
experiment has been maturating for a long period of time and not all of previously
performed experiments can be used now in all studied factors. Our final approach
to classify the actual driver’s state (vigilance) should be based on the brain waves
analysis and all secondary should serve mainly to support finding cogent pattern of
degraded vigilance. We plan to use all the earlier measurements mainly to approve
and adjust the algorithms of EEG classification correlated with video recording.

We described our approach to the measurement of several traditional
markers of driver’s vigilance level (as is response time, EEG, heart beat rate...)
and one which seems to be novel in described sense (HRR on sudden stimuli). We
approved the RT in our experiments to be an objective measure which can be
correlated with other ones. We tried to find significant differences between drowsy
driving (of unknown level of fatigue) and fresh driving. It was successfully done in
lane keeping distortion and self rating (in the beginning periods). The most direct
method of fatigue detection should be EEG analysis but we should apply much
more sophisticated methods then simple frequency analysis (e.g. [18]).
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There is still a lot of work to do. The experiment setup was highly simplified
so that we could obtain reliable results. For development of real classifier of
driver’s vigilance level it will be necessary to measure in more complex sceneries
with traffic and real traffic lights. For further experiments, where the driver should
solve more complex tasks, we need to create sophisticated testing tracks. There all
the necessary outputs are inspected in order evaluate driver’s quality and
experiences (considering also the adaptation to the virtual environment), which
comes as one of the inputs into the analysis. This off course requires very deep
knowledge about particular processes in the human body and mind and about the
ways how those can influence the experiment. It insists on very large amount of
measurements since human are very individual.
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ROLE OF NON-RAPID EYE MOVEMENT SLEEP IN ENERGY
CONSERVATION AND IN NERVOUS SYSTEM RECUPERATION
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Non-rapid eye movement (NREM) sleep occupies about 80% of sleep total
time in humans and in most mammals and birds (Kovalson et al., 1986). To
explain functions of NREM sleep various hypotheses has been proposed. The most
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present theories suggest a role for NREM sleep in energy conservation and in
nervous system recuperation (Siegel, 2005).

During evolution a great increase in metabolic rate occurred in mammals
and birds. Sleep evolved in parallel with tachymetabolism and homeothermia as a
way to reduce energy expenditure in the inactive period of the day (Berger,
Phillips, 1995; Heller, 2005). A role of NREM sleep in energy conservation is
especially high under conditions of food deficiency, long-term cold exposures as
well as in small animals inhabiting in the severe ecological surroundings (e.g. in
arctic lemmings) (Sazonov, Pastukhov, 1986; Rashotte et al, 1998; Pastukhov et
al., 2003).

During NREM sleep, when energy metabolism is reduced, the energy
resourses in nervous system are diverted to an increase of protein synthesis for the
restoration of nervous cells structure and function (Nakanishi et al., 1997). It is
hypothesized that higher metabolic rates in the brain during wakefulness require
longer periods of sleep to facilitate the synthesis and activities of molecules that
protect neurons and glia cells from oxidative stress (Siegel, 2005).

Heat Shock Proteins (HSP), molecular chaperones, are responsible for the
correctness of the synthesis and the maintenance of activity of protein molecules
(Morimoto et al., 1994). An enhancement in HSP expression prevents drosophila
death when deprived of rest (Shaw et al., 2002). Protein 70 kDa (Hsp70), the first
protein, named chaperone (Ellis, 1990) was found in the glial cells, neurons and
pre- and post-synaptic elements in mammalian brain (Bechtold et al., 2000). On
the basis of an increase in shaperones expression in the brain of mice and rats,
elicited during rest and sleep deprivation, the contribution of HSP70 to
neuroprotective events at the synapse, protein biogenesis and restorative function
of sleep is presumed (Kelty et al., 2002; Terao et al., 2003; Cirelli et al., 2004;
Naidoo et al., 2005). However, it remained unclear whether members of HSP70
family have somnogenic effect. It is found that microinjection of Hsp70 into the
third brain ventricle induces an increase in NREM sleep total time, inhibition of
contractile muscle activity and a decrease in the brain temperature in rats and
pigeons (Pastukhov al., 2005, 2007). What are the central mechanisms of
realization of the Hsp70 effects?

A key role in an multifactorial regulation of Non REM sleep seems to have a
population of gamma-aminobutiric acid (GABA)-containing neurons in
ventrolateral preoptic nucleus (VLPO) (Saper et al., 2005; Ekimova, Pastukhov,
2005). Neurons of the preoptic area participate also in control of thermoregulation.
GABA is likely to increase the rate of protein synthesis in the brain (Tujioka et al.,
2007). Microinjections of exogenous Hsp70 into VLPO in pigeons induce a
pronounced increase in NREM sleep total time, and a decrease in contractile
muscle activity and brain temperature. Microinjections of antagonist of GABAA-
receptors bicuculline into VLPO result in totally blocking of somnogenic and
thermoregulatory effects of Hsp70 (Ekimova, 2005).

These findings permit to hypothesize that Hsp70 and other molecular
chaperones participate in regulation of NREM sleep by activation of GABAA-
receptors of basic inhibitory brain system, predominantly localized in VLPO.
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This mechanism may contribute to realization of vitally important recuperative
function of natural NREM sleep.

AHAJIN3 KOMIIOHEHTOB KOPKOBBIX
BBI3BBAHHBIXIIOTEHIIUAJIOB HA
NHTPAIIEPUTOHEAJIBHYIOJIEKTPUYECKYIO CTUMYJIALUIO
BBIABJISIET CJOXKHBIMJIUHAMUWYECKH XAPAKTEP
B3AUMOJIEHCTBUABUCIEPAJBHBIX CUCTEM U KOPLI B
INEPUOJ MEJVIEHHOBOJIHOBOI'O CHA. HCCJIEJJOBAHME HA
KPOJINKAX

IMuzapes H.H.', Anmupann E.>, ®edopos I.0.",

Mapumon X.Z, Jlesuuxkuna E.B. I,Huzapeea M.}

"THncemumym npoénem nepedauu ungpopmayuu um. A. A. Xapxesuua PAH,
Mockea, Poccus

’Omoen ncuxuampuu u Kiunuueckoli ncuxoéuonozuu Yuueepcumema
bapcenonwv, Henanusa

SHucmumym evicueii nepenoii deamensnocmu u neiipogpusuonozuu PAH,
Mockea, Poccus

PaboTa npomomkaer SKCIepUMEHTANIbHYIO pa3paboTKy TMIOTE3bl, COTJIacCHO
KOTOpPOM BO BpeMsi CHa Kopa MPOU3BOAUT 00pabOTKy MH(POPMAIINH, MOCTyHAIOEH
B MO3T OT Pa3jIMYHbIX BUCLEPATIbHBIX CUCTEM.

Tpem OenbpIM KpOJIUKaM 1MOJ OOUTUM HAPKO30M UMILUTAHTHPOBAJIHN JJIEKTPOIbI
st peructpanuu 2317, 301" u OMI' mieiinbix mbim. Jjisi MUHMMHA3ZALIKUKY BKJIaaa
IOJIKOPKOBBIX CTPYKTYpP B KOPKOBBIE€ BbI3BaHHBbIE OTBETHI DI’ perucrpupoBanu
JBYMsI TIapamMH 3JIEKTPOJOB, PACIHOJIOKEHHBIX CUMMETPUYHO HAJ MEPBUYHOU
3pUTEIBHOW M COMAaTOCEHCOPHOM 30HAMH KOpPBI ITPABOro M jesoro nomymapus. [1o
Kabemo curHaibl mepenaBaan B cuctemy Power Lab ansa mocnenyromeit
o0paboTtku. [lepen sKCHEpUMEHTOM JBa CTUMYJUPYIOIIMX 3JIEKTPOAA — KPHOYKa,
pPacHoJIOKEHHBIX B WIJIE 1 WHBEKUUH, BKaJIbIBAIM HHTPANECPUTOHEATBHO H
3alEIUISIM B 30HE KUIIEYHHWKA. JIJIsI CTUMYJSILIMM MCHOJB30BANM MMAaykd U3
YeThIpeX MpsAMOYTroJIbHbIX MMIYJbcoB Toka (1 mc, 200 Hz), moBropsiembie ¢
untepBasioM He MeHee 30 c. Tok crumynauuu (70% OT BeIMYMHBI TOKA,
BBI3BIBAIOIIIETO 3aMETHBIE COKPAIICHUS MBIIIII] )KUBOTA) 3aBUCEII OT PACIOJIOKECHUS
CTUMYJIUPYIOIIUX 3JIEKTPOoJ0B U MOT ObITh OT 200MKA 10 4 MA. [Ipumensiembie
TOKW CTUMYJISIIIUM HUKOT/Ia HEe OyJWiM crsiiee >kuBoTtHoe. B 12 ombitax ¢ Tpems
Kposinkamu 010 HaHeceHo Ooryee 4000 cTumynanmii. Y cpeaHEeHHbIE BbI3BAHHBIC
OTBETHl HAa 3TU CTUMYJbl OBUIM IOJY4YEHBI BO BCEX HKCIIEPUMEHTax BO BpeMs
MEIJIEHHOBOJIHOBOI'O CHA, HO TaKMX OTBETOB HU pa3y HE BUJENU B OOJPCTBOBAHUU
Wi B ObicTpoM cHe. OgHako ObLTO 3aMEUeHO, YTO M B MEIJICHHOM CHE HE BCE
UJCHTUYHBIC 110 T[apaMeTpaM CTUMYJbl ObUTM OAMHAKOBO dJ(PQPEKTUBHBI U
BBI3BIBAJIM KOPKOBBIE OTBET. J{J1s1 MccrneoBanus pacnpezenenus 3¢ HeKTUBHBIX
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CTUMYJIOB ObUIa HamucaHa KOMIIBIOTEpPHas Iporpamma, KOTOpasl BBIIOJHSJIA
aHaIU3 KAKJIOM pealn3alyy M OLEHHBAJIAa €€ BKJIAJ B YCPEIHCHHBIA BBI3BaHHBIN
orBeT. [Iporpamma mno3BOJsIa AHAIM3UPOBATH KAXKAYIO BOJHY YCPEAHEHHOIO
OTBETa M OTMEYajia T€ peaju3alldd, B KOTOPBIX 3Ta BOJHA Oblja Ipe/ICTaBIICHA.
AHalM3 TOKa3al, 4YTO KOPKOBBIE BBI3BAHHBIE OTBETHl HA BHUCLEPAIBbHYIO
CTUMYJIILIMIO  BKJIFOYAJIM  HECKOJIBKO  KOMIIOHEHTOB,  OTIMYAKOUIUXCS IO
HOJIIPHOCTU U JIATEHTHOCTH, KOTOpPbIE 4acTO ObUIM B 3HAUYUTEIbHOM CTENEHU
HE3aBUCUMBl M MOIVIM IOSIBIATBCA B pasHble NEpUOAbl BpeMeHH. Hekoropsie
KOMIIOHEHTBl MMEJIU TEHJEHLHUIO IPOSIBIATLCA COBMECTHO, TOTAA, KAaK Jpyrue
ObUIM CKOpee B3auMOMCKIIOUarouMu. HekoTopble KOMIIOHEHThHI T€HEPUPOBAIHCH
B 3pUTEIHHON 30HE, HO MOIJIU OBITh PETUCTPUPYEMBI B COMAaTOCEHCOPHON KOpe 3a
CYET MAaCCUBHOIO pacIpoOCTpaHEHHs TOKa. [lpyrue reHepupoBaiuch B
COMATOCEHCOPHOM KOpE, a PacHpOCTPAHSUINCh NACCUBHO B 3PUTEIBHYIO 30HY.
OpHako ObBLIM M Takue, KOTOPbIE I'€HEPUPOBAINCh B HEKOM «TpeTbei» 30HE. B
OMbITAX HA JBYX JKMBOTHBIX OBUIO 3aMEYEHO, YTO CMEHa MOJSIPHOCTH
CTUMYJMPYIOLIMX  DJEKTPOJAOB, NpUBOASAIIA K  CMEHE  JIOKaJu3aluu
B030Y>K/1a€MbIX YYaCTKOB KHMILIEYHUKA, TIPUBOJINUIIA K CMEHE MOJSPHOCTH MO3IHETO
KOMIIOHEHTa BBI3BAHHOI'O KOPTUKAJIBHOTO OTBETa. OTO HAONIOAEHUE MOXKET
paccMaTpuBaThCS Kak MEPBOE YKa3aHWE HAa TONUYECKYIO ITPOCKIUIO BUCLIEPAIBHBIX
CUCTEM Ha KOPY, BBISABISIEMOE B IIEPUO] MEJICHHOIO CHA.

OTO HCCIEN0BAHME NOATBEPAMIIO NMPOBEICHUE BHUCLEPAIBHBIX CUTHAJIOB B
KOPKOBBIE 30HBI, IPOUCXOIAINEE B NEPUOJ MEJICHHOBOJIHOBOIO CHAa U
[IPOJIEMOHCTPUPOBAIIO CJI0>KHBIN JVHAMUYECKUAN Xapakrep
BUCLICPOKOPTHUKAIIBHOI'O B3aUMOJIECUCTBHUS.

PaGora nognep:xkana rpanramu PO®U 04-04-48359 u 07-04-01486.

COMPLICATED DYNAMIC PATTERN OF INTERACTION BETWEEN
CEREBRAL CORTEX AND VISCERAL SYSTEMS DURING SLOW
WAVE SLEEP, REVEALED BY THE COMPONENT ANALYSIS OF THE
CORTICAL EVOKED RESPONSES TO INTRAPERITONEAL GUT
STIMULATION. STADY ON RABBITS

Pigarev Ivanl, Almirall H.z, Fedorov G.’

Marimon J.2, Levichkina E.I., Pigareva M.’

! Institute for Information Transmission Problems, RAS, Moscow, Russia
’Department of Psychiatry and Clinical Psychobiology,

University of Barcelona, Spain

I Institute of Higher Nervous Activity and Neurophysiology RAS, Moscow,
Russia

This study continues investigation of the hypothesis in according to which
during sleep cerebral cortex is involved in the processing of information coming to
the brain from various visceral systems. In this study we analyzed cortical evoked
responses to visceral stumulation in three New Zealand rabbits. Electrodes for
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recording of EEG, EOG and EMG were implanted under general anaesthesia. To
miniumize the impact of subcortical structures into cortical evoked responses two
pairs of electrodes for EEG recording were located symmetrically above visual
(V1) and somatosensory (S1) cortical areas in right and left hemispheres. During
experiment electrodes were connected by cable with Power Lab system, and
amplified signals were stored on disk for further analysis. Before the experimant
two hook stimulating electrodes were inserted introperitoneally and ancored in
small intestine. Electrical stiumulation was done by one burst of 4 rectangular
pulses (1 ms, 200Hz) delivered with intervals not less than 30 s. Stimulating
current was equal to 70% from the threshold current elicited first visible
contractions of stomach muscles and varied from 200 pA to 4 mA depending on
the location of stimulating electrodes. This level of current for intraperitoneal
stimulation never woked up sleeping animals. In 12 experiments with 3 rabbits
more than 4000 electrical intraperitoneal stimulations were delivered during sleep
and in wakefulness. Averaged evoked responses to visceral stimulation were
obtained in all experiments during slow wave sleep. These responses never were
seen in wakefulness or REM sleep. However, it was noticed that even during slow
wave sleep not all identical visceral stimul\ations evoked cortical responses with
equal efficiency. To investigate distribution of effective stimulations special
computer program was written. This program analysed every trial and evaluated
the impact of every trial to the averaged evoked response. The program analysed
every wave of the averaged evoked response individually, and indicated those
trials in which this wave was present in cortical response. This analysis showed
that cortical evoked responses to visceral stimulation included several independent
components. These components differed by the latency and polarity and could
emerge in the evoked responses during different periods of time. Some
components tended to emerge together, while other were mutually exclusive. Some
components were generated in V1 but could be recorded by the electrodes located
over S1 as a result of passive spread of currrent. Another components were
generated over S1 and could be recorded passively over V1. However, there were
components generated in some «third» location. In two rabbits it was shown that
change of locus of the excited tissue after change of polarity of stimulating
electrodes led to inversion of polarity of the late component of cortical evoked
response.

This study confirmed the propagation of the visceral signals to cortical
sensory areas during slow wave sleep, and revealed complicated dynamic pattern
of viscero-cortical interaction during sleep.

This study was supported by RFBR grants 04-04-48359 and 07-04-01486
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COOTHOIIEHUS BETETATUBHBIX PACCTPOUCTB, TPEBOTU U
JAEITPECCHUM TP UHCOMHHUHN

1 1 2
Ilocoxoe C.H.", Koepoe I'.B.", /Ivwowuna O.B.
1
Mockoeckan meouyunckaa akaoemusn um H.M.Ceuenoea
2
Mockoeckasa 2opoockasa Kiunuueckasn 0oavHuya 81

N3BecTHO, YTO pacCcTpOMCTBA BErE€TAaTUBHONW HEPBHOW CUCTEMBI, Pa3jIUYHbIC
MCUXOMATOJIOTUYECKUE CUHPOMBI IPU MHCOMHUHU MOTYT UTPaTh 3HAYUMYIO POJIb B
KIIMHUYECKOM KapTHUHE PAacCTPOMCTB CHA. B TOXke BpeMs poOJjb BEreTaTUBHBIX
pPacCTpOMCTB, a TaKKe TPEBOTH, JENpPeccud B (HOPMUPOBAHMM KIMHHUYECKUX
MPOSIBJIEHUN NPU MHCOMHUU OCTAIOTCS HE 10 KOHIIA U3YYEHHBIMU

Llenpro naHHOW pabOTHl SBWIOCH HM3YyUYEHHUE KIMHUYECKUX OCOOEHHOCTEM
MPOSIBJICHUS BET€TaTUBHBIX PACCTPOMCTB, TPEBOTH U ICPECCUU TP UHCOMHHUH.

brino o6cnenoBano 29 60npHBIX ¢ nHCOMHUEH (12 Myk4uH U 17 KEHITUH).
Cpennuii Bo3pact OonbHBIX coctaBun 36.7 £ 3.9 nmer (ot 26 mo 53 uiner),
00paTUBIIMXCS Ha MPUEM K Bpady C kajlo0aMu Ha HapylieHus cHa. MccinenoBanue
CHa MPOBOAMIIOCH C TIOMOIIBIO METOJIa CTAHAAPTHOW MOJIMCOMHOTpA(pUU U aHKET
KauecTBa CHA, BEreTaTUBHBIX PACCTPOMCTB, TOCHUTAIBHON IIKAJIbl TPEBOTU U
JEIPECCUH.

Jlnst BbIACsIeHUsT TPy OOJbHBIX MbI PUMEHUIN KJIACTepHbIN aHanmu3. J{is
IPOBEICHUS KJIACTEPHOI0 aHajiu3a ObUIM HCIOJb30BaHbl JaHHBIE CIEAYIOIIHUX
aHKeT: AHKeTa CyObEKTMBHOTO KauecTBa CHa, AHKeTa CYObEKTHBHOI'O YPOBHS
cTpecca, AHKeTa BereTaTUBHBIX HapyuieHud, MHIEeKC O0ObEKTMBHOTO KadyecTBa
CHa.

B pesysnbTaTe KjIacTepHOro aHaau3a ObUIM BBIJCIECHBI 3 TPYIIbI

1 2 3rpy
rpynmna rpynmna Tma
banaer mo ankere cHA 11,5 15,6 18,4
HMHupaekc kauecTBa CHA 21,2 342 11,1
bannel mo BereTaTMBHOU 51,1 28,3 27,4
aHKeTe

YpoBEHb TPEBOTH 11,2 8,1 7,6
YPpOBEHb JENPECCUU 5,4 7,0 4.2

B Tabnuue B mepBoil CTpOKE MPEACTABIECHBI Oauibl 110 aHKETE CHA (HOpMa
Oonee 22), yMeHblIeHHWE OaIOB  O3HAYaeT YCWIEHHE CyOBEKTUBHOMN
HEYJIOBJIETBOPEHHOCTH CHOM. BO BTOpOiIl CTpOKE MpPEACTABIEH MHJEKC KauecTBa
CHA OTpaXaroUuuid pe3yJbTaT MOJUCOMHOTpaUUECKOW perucTpauuu, ero
YBEJIMYECHHE CBUIETENBCTBYET 00 OOBEKTUBHOM YXY/IIEHUH CHA. B TpeTbe cTpoke
— Oamtbl MO pe3yJibTaTaM BEreTaTUBHOW aHKeThl (HopMa 10 25), yBelIHYEHHE
KOTOPBIX O3HAYAE€T YCWJIECHHE BEre€TaTUBHOW IUMCTOHMHM. B 4UeTBEpTOM M MATOU
CTpOKe - Oamibl BBIPAKEHHOCTH TPEeBOrM W Jenpeccud (Hopma A0 7/
BKJTFOUUTEIIBHO).

Takum o6pazom, nanueHTsl (1 rpymma) ¢ BBIPAKEHHBIMU BETre€TaTHBHBIMU
paccTpOCTBAMU, BBICOKOM YPOBHEM TPEBOTY UMEIOT BBIPAKECHHYIO
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HEYJIOBJIETBOPEHHOCTh HOYHBIM CHOM, MPH 3TOM OOBEKTHUBHBIE XapaKTEPUCTHKU
CHA YKa3bIBalOT Ha cjalylo CTeneHb paccTpoiicTB cHa. [lamuenTs! (2 rpymnma) 6e3
BBIPQKCHHBIX BET€TATUBHBIX HAPYIIEHUH, HE BHICOKMM YPOBHEM TPEBOTH UMEIOT
CPEIHIOI CYOBEKTUBHYIO HEYJOBJIECTBOPEHHOCTh OT CHA, HO OOBEKTHUBHO C OoJjee
IUIOXMM CHOM 4YeM manueHThl | rpynmbl. bonbHble (3 Tpymma) ¢ morpaHuYHBIMU
3HAUYEHUSMH BEreTaTUBHOIO CTATyCa, HOPMAJbHBIMU 3HAYCHUSIMU TPEBOTU U
Jnenpeccud B OOJIbIIEH CTEMEeHW YAOBJIETBOPEHBI CBOMM CHOM, KOTOPBIA IO
00BEKTUBHBIM MOKa3aTEIsIM MPUOINKACTCS K HOPME.

Paborta Bbinosinena npu noagepsxkke rpanta PTH® Ne07-06-00407a

CORRELATION OF VEGETATIVE DYSFUNCTION, ANXIETY AND
DEPRESSION UNDER THE INSOMNIA

Posokhov S.L", Kovrov G.V.', Lubshina O.V.}
"The Sechenov Moscow medical academy
’Moscow Regional hospital #81, Mocsow, Russia

UCCJEJTOBAHUE BJIUAHUSA HA HOUYHOM COH
I'MIIOTAJTAMUYECKOI'O CUHAPOMA U SHJAOKPUHHBIX
HAPYIIEHUH Y MAIIMEHTOB C PA3HBIM YPOBHEM
TPEBOXHOCTH

Ilocmenvnan O.A., Ilonosa B.A., Cvicoesa IO.1O., Bepouukuii E.B.
DY3 HUU AIl M3 u CP P®, IOscuutit nayunwtit yeump PAH, Pocmoe-na-
Homny, Poccus

3a mnocinegHue JECATWIETHS HAMETWICS YCTOWYMBBIA POCT YacCTOTHI
BCTPEYAEMOCTH HEUPOIHAOKPUHHOW IaTOJOTMM, B TOM YHUCJIE OTMEYEHO
YBEJIMYEHHE  PACHPOCTPAHEHHOCTH  TUIOTAJIAMUYECKOro  cuHapoma. s
TUIMIOTATaMUYECKOT0 CHHAPOMA XapaKTEepHbl HAPYIICHUS TPAaHCMUTTEPHBIX
GyHKUMNA, 00€CNeYnBaOIIMX PETyISTOPHbIE (PYHKIMU TaKOro TIIIyOOKOro
o0pa3zoBaHMs MO3ra KaK rMIoTalaMmyc, KOTOPBIM SBISETCS BBICIIUM MOJIKOPKOBBIM
HEHTPOM HHTETpaIlliy BEreTaTUBHbBIX, IMOLIMOHAIBHBIX U MOTOPHBIX KOMIIOHEHTOB
CIOXHBIX pEakUMil aJanTUBHOTO TIOBEACHMS, MOJACpKAaHUA TOMEocTas3a
BHYTPEHHEW CpeJibl OpraHu3Ma.

IlectpoTa KIMHUYECKON KapTUHBI CUHAPOMA CYUIECTBEHHO 3aBHUCHUT OT
JIOKaJu3alMi 30Hbl [OPaXEHUs TUIIOTajlaMyca, 4TO B 3HAYUTEIbHOW Mepe
OTIpeNeNsieT XapaKkTep W3MEHEHUW B JACSATENBHOCTH (PYHKIIMOHAIBHOW CHCTEMBI
runoTanaMmyc-runogus—nepudepruueckue >Keie3bl, a TakKe B Pa3BUTHH CHA
(Apamena, 2003). B yactHoCcTH, MepelHHE OTIEIbI TMIIOTaTaMyca MPUYACTHBI K
3aImyCcKy MemieHHOBOIHOBOW a3kl cHa (CynrmoBa, Jlepradesa, 2003), B oTimuune
OT 3TOrO MpHU MOPAKEHUU JTOP3OMENATBHOIO siipa HaOmoAaeTcst Oyaumus, a npu
NOpa)KEHUU ceporo Oyrpa rurnorajgamyca - HapyleHue MeTadoau3Ma JIMIUI0B.
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N3-3a 3TOr0 runorasaMU4ecKuid CHHAPOM YACTO COMPOBOXKAAETCS OKUPEHUEM.
[Tpu sTOM MHGUIBTpAT KUPOBOW TKAHU CYKACT MPOCBETHI BEPXHUX JTHIXaTEITHHBIX
nyTeH, a Mo Mepe pacciaabieHUu MATKOro HEOA, MBIIIL TOPTaHU MPU YIIIyOJIeHUU
CHAa TOBBIIIAETCS BEPOSTHOCTH OOCTPYKIMH, YTO MPUBOAUT K BO3HUKHOBEHUIO
anHod BO cHe (Beiin, EnurynamBunum, [lonyskto, 2002; [TomyskTos, 2005). Kak
CJIEJICTBHE Pa3BUBACTCS JEHpPHUBAIUs ITyOOKOT0 JIeIhTaBOJIHOBOIO CHA, U3-3a YETro
CTpaJaeT CEKPELHs] COMATOTPOIIHOTO U IPYTHUX TOPMOHOB.

B cooTBercTBUU ¢ 3TUM 00cienoBanuch 32 Manb4uKa, B Bo3pacte 9-16 mer
UMeEIOIIMe M30BITOYHBIN Bec, HaxoauBIIuecs Ha JjedeHuu B PocroBckom HUU
akymiepctBa u mneauarpuu. I[IpoBoaunoch OOMIEKIMHUYECKOE O0OCIe0OBaHUE -
M3YUYCHHE aHAMHE3a METOJIOM AHKETUPOBAHUS, ONPEACIICHUE CTENEHU OXUPEHUS
myTeM pacueTa uHAEKca wmacchl Tena. Omnpenensics ypoOBEHb OOIIETO
XOJIECTEPHUHA, b-TUMONPOTEUIOB W TPUTIIMIICPUIOB B CHIBOPOTKE KPOBU METOIOM
UMMYHO(DEPMEHTHOTO aHaliu3a. AHaIU3UPOBAIUCHL CYTOUHBIE PUTMBI TOPMOHOB
(MpoyTakTUHA, TUPEOTPOITHOTO M COMATOTPOITHOT0), OCOOCHHOCTH IepeOpaIbHOM
reMOAMHAaMHUKM ¢ ucnosnb3oBanueM anmapara MULTI-DOP T2 Bepcus:
DWL2.55a (I'epmanus) U mpoOBOJUIOCH KOMIUIEKCHOE IMOJIUCOMHOTpaduyecKoe
o0clieIoBaHME C TIOMOIIBID KOMIIBIOTEpHOTO mnojucoMHorpada Sagura-2000
¢bupmbr SCHLAFLABOR GmbH (I'epmanus).

OOHapyXeHO, 4TO pa3BUTHE TUIOTATAMUYECKOTO CHUHJPOMA OTPUIATEIHHO
CKa3bIBAETCSl HA MOKA3aTEJsIX HOYHOIO CHA JI€Te M moapocTkoB. HecmoTps Ha
MOBBIIICHHYIO TMPEJCTABICHHOCTh JCIbTABOIHOBON AKTUBHOCTU, TIIYOOKHMU COH
NAallMEHTOB C TUNOTAJIAMUYECKHMM CHHJIPOMOM HapylleH u3-3a BBICOKOU
CEerMEeHTAaIMH, OOJIBIIOTO KOJIWYECTBA MUKPOAKTHUBAIIMMA, a TAKK€ 3HAUUTEIHLHOTO
KOJIMYeCTBa MPOOYXIACHUI BO BpeMs JeIbTaBOJIHOBOTO cHa. I[lokazano, dro
HapylleHue riIyOOKOro CHa CBSI3aHO B OINPEEICHHON CTENEHU C W3MEHEHUSIMU
TUPEOUJHBIX TIPOILIECCOB, YTO HE TMO3BOJSIET B IMOJHOM Mepe KylnupoBaTh
UCKa)XEHUsI CTPYKTYpbl CHA, OpraHu3alud €ero napajokcaibHOM ¢da3el u
dbopMupoBaHUsS aKTUBAIMOHHBIX IPOILIECCOB. YCTAaHOBJICHO, 4YTO YXYAIICHUE
peryysiiiui CcHa Yy TAlMUEeHTOB ¢ THUNOTAIAMUYECKHUM CHHAPOMOM  4YacTo
OCJIOKHSIETCS HApYyIICHUSIMU JIBIXaHWS BO CHE, YTO HEraTUBHO BJIMSET Ha
CEKpELIMI0 TOPMOHOB BhICKa3bIBaeTCs MPEANOI0KEHUE O TOM, YTO HAPYILICHHS CHA
U DHJIOKPUHHBIX MPOILIECCOB MpPH TUIOTAIAMHUYECKOM CHHIPOME OOYCIIOBIICHbBI
NEPECTPOMKAMH B XapaKTEepe OPEKCUHOBOM pEryJIALMU, YTO IPOSIBISETCS B
peopranu3aly B3aUMOJECHCTBUN TUIIOTajaMyca C JAPYTUMH CTPYKTypaMu
TOJIOBHOTO MO3ra, a TaKKe ¢ (QYHKIIMOHATLHBIMU CUCTEMaMHU OPTaHOB.

THE STUDY OF EFFECT OF HYPOTHALAMIC SYNDROME AND
ENDOCRINE DYSFUNCTIONS ON THE NIGHT SLEEP IN THE
PATIENTS WITH DIFFERENT ANXIETY LEVEL

Postelnaya O.A., Popova V.A., Sysoeva Yu.Yu., Verbitskiy E.V.
South Scientific Center RAS, Rostov-on-Don, Russia
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COCTOSHHUE I'/IA3 Y JETEHBIIENA JEJTb®UHOB-A®AJINH U NX
MATEPEU BO BPEMJ ITOKOSA 1 ITOBEJAEHYECKOI'O CHA

Ilpsacnosa IO.H.I, Jlamun O.H.I’Z, Cuzan ZI.MZ
"Ympuwickuii denvgpunapuii, Mockea, Poccus
’Kanugpopnuiickuii Ynugepcumem, JToc-Anoxcenec, CIIA

B3pocibie kuTooOpa3ubie (KOcaTku, OenyXu, Neab(PUHBI) 4acTO OTIBIXAIOT U
CIIAT, 3aBUCAs] Y MOBEPXHOCTH BOABL. C Ipyroil CTOPOHBI, Cpa3y MOCIE POKACHUS
JETEHBIIIEH CaMKH NEPEeXOASIT K HENPEepbIBHOMY IUIABAHUIO, KOTOpPOE JIUTCA
Oosnee mecsna. Bece 3To0 Bpemsi AETEHBIIIN MOCTOSHHO CIEAYIOT 3a maTepsimu. B
TEYEHUE O3TOr0 NEepHoJa BPEeMEHHU JeIb(OUHBI MOTYT CMaTh TOJBKO BO BpeMs
wiaBanus. B nanHoi pabore Mbl IPOBOIMIM HAOMIOIEHUS 32 COCTOSIHHEM TJia3 y
neteHbinen aenbpuHoB—adanun (Bo3pact 1-4 Hemenb), U UX Marepell BO BpeMms
MEJUICHHOTO CTEPEOTUITHOTO TUIABAHUS - €IMHCTBEHHOW (HhOPMBI TIOBEICHHS, BO
BpEMSI KOTOPOTO >KHBOTHBIE MOTJIM craTh. Kak moka3anu HaONIOACHMS, MaTEpH B
OOJIBIIMHCTBE CIy4YaeB BCIUIBIBAJIA JJI1 BAOXA C JIBYMSl OTKPBITBIMHU TJia3aMu (B
cpenaem 93% Bcex HaOmoaeHW y Matepu 1 u 98% y marepu 2). Y aeTeHsbImei
JBa TJa3a ObUTH OTKPHITHI B cpemneM B 90% (metensimn 1) u 62% (meTeHbim 2)
BCIUIBITUHA. B mojaBnsmonieM  OOJIBIIMHCTBE  CIAy4YaeB TJla3  JICTCHBIIIA,
HaIpaBJICHHBIM Ha MaTh, ObLT OTKPHIT (B cpeaHeM 95% u 98% ciyuaeB), Toraa kak
IIPOTUBOIIOJIOKHBIN T1a3 MOT ObITh OTKPHIT (82% u 60%), npukpsIT (12% u 38%)
WK TIOTHO 3akphIT (5% u 1%). M3BecTHO, YTO aCUMMETPUYHOE COCTOSIHUE TJ1a3
(oMH 3aKpBIT, APYrol OTKPHIT) Yy AeNb()UHOB SBISAETCS WHIUKATOPOM CHA C
BeposITHOCTh mpuMmepHo 80%, Torma Kak JBYCTOPOHHE OTKpBIBaHUE TJ1a3,
HA000POT, ABJIAETCS UHANKATOPOM OoapcTBOBaHUs. [103TOMY BCIUIBITHS C 000UMU
OTKPBITBIMU ~ TJIa3aMU  JIOJDKHBI ~ OBUTM  COMPOBOXKIATHCS — MPOOYNKIACHUEM
Nenb(UHOB, a BCIUIBITUSL C OJHUM OTKPBITBIM U JPYTUM 3aKPBITHIM TJIa30M MOTJIA
IPOUCXOAUTH Ha (POHE OJTHOMOIYLIAPHOTO MEAJICHHOBOIHOBOTO cHa. [loxyyeHHbIe
HAMU JaHHBIC MO3BOJISIOT MPEINOJIOKUTh, YTO MATEPH JETEHBINICH IeTh()UHOB-
adaTH HAXOOATCS B COCTOSHHM TOBBINICHHON OIUTEIHHOCTH B TEUCHHE Kak
MUHUMYM NIEPBOT0 MECSLA MOCIIE POKIEHUS JETEHBIIIEH, TOCTOSHHO HA0II01as 3a
HUMU. B cBOI0O ouepenb, AETEHBINIM TaKKe IMOCTOSHHO KOHTPOJHUPYIOT CBOE
M0JIO)KEHUE OTHOCHTENIbHO MaTepeid Kak BO BpeMsl CHa, TaK M BO BpeMs
O0oapcTBoBaHusA. MBI npeznonaraem, 4To 3MU304bl CHA y JAETEHbIIEH Aelb(pUHOB
U, OCOOEHHO, y WX MaTepell B TEueHHE MEepBOro Mecsla >KU3HU KOPOTKHE,
MPEPHIBAIOIINECS YACTHIMU MPOOYKICHUSMUA BO BpEMs BCIUIBITUN K MOBEPXHOCTH
BOJIbI JUISI BAOXA.

STATE OF EYES DURING BEHAVIORAL SLEEP IN BOTTLENOSE
DOLPHIN MOTHERS AND THEIR CALVES

Pryaslova J.P.", Lyamin O.1."", Siegel J.M.’
TUtrish Dolphinarium Ltd., Moscow, Russia
UCLA & VA GLAHS Sepulveda, CA, USA
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Adult dolphins are capable of sleeping while floating at the surface. On the
other hand, dolphin mothers and their calves exhibit a complete disappearance of
rest at the surface for a minimum of 1 month postpartum. During this period of
time, dolphins can sleep only during swimming. The aim of this study was to
document the state of two eyes in bottlenose dolphin calves (age 1-4 weeks
postpartum) and their mothers during slow stereotypic swimming, the only
behavior they can sleep at this period of time. During the first postpartum month,
two dolphin mothers surfaced with both eyes open on average in 93 and 98% of
the time while in their calves both eyes were open in 90 and 60% of the cases. In
calves, the eye directed toward the mother was open more often (on average 95%
of all observations in calf 1 and 99% in calf 2) than the eye directed to the opposite
side (82% in calf 1 and 60% in calf 2). Our data indicate that dolphin mothers and
calves are highly active and vigilant during the initial period of the calf’s life. They
continuously monitor their positions relative to each other by sight during
wakefulness and sleep. We hypothesize that episodes of sleep at this time are likely
to be brief and fragmented into short episodes by surfacings for breathing.

COOTHOWIEHUE CIO)KETOB CHOBUJIEHU U HEKOTOPBIX IICI -
MMOKA3ATEJIEN Y MAIIMEHTOB C IOTPAHUYHOU
IMICUXUUYECKOM MATOJIOTMEN

Ilyouxoe U.B.
Camapckuit 001acmHuoll KIUHUYECKUI 20CRUMANb 6eMeEPAHo8 60IH
Camapa, Poccus

[Ipoananu3upoBaHbl MOJUCOMHOTpaUUECKHE 3allMCH, BBINOJIHEHHBIE Ha
KoMIbIoTepHOH nonucomuorpagpuyeckoit cucreMe SAGURA-2000 ectecTBeHHOTO
HOYHOI'O CHa §-MM MAal[MEHTOB C ICUXOI€HHBIMH MCUXUYECKHUMH PacCTPOMCTBAMU
(TIITP). Kammdukamuio smu3onoB REM-cHa mpoBoauiau ¢ y4eToM KpPUTEPHEB,
npeanoxeHublx A.M.benosiM (2000). AHanu3 CTaHIAPTHO CMOHTHPOBAHHBIX
MOJINCOMHOTPAaMM BKJIIOYaJI OLEHKY HanmboJiee pacinpOCTpaHEHHBIX IMOKa3aTeleu.
YYuThIBAJIUCh UUKIIBI C 3MU304aMH J€IbTa-CHA, IIUKIIbI 0€3 3MU30/0B JeJIbTa-CHA,
KOJIMYECTBO M CpEeAHssA JUIMTEIBHOCTh SIMU30J0B IapaJoOKCaJIbHOrO CcHa. Bce
UCIBITYEMBIE 3allOJIHSUIM  CTaHJAPTHYIO AHKETy, XapakTepu3ys CBOM COH U
OpUTMHAJIBHYIO aHKETy CHOBUIEHHM. MchbiTyeMblM Obula JaHa HWHCTPYKLUS
oOpaTuTh BHMMAaHHE HA BO3MOXXHBIE CHOBMJEHUS, JINOO HHYI MCUXHYECKYIO
aKTUBHOCTb B TEUEHHWE HOYM HccienoBaHus. McnbITyeMblM, Takxke ObLIO
OPeUIOKEHO TPU HOYHOM MPOOYKACHUM OXapaKTepU30BaTh BO3MOKHYIO
NCUXUYECKYI0 aKTUBHOCTh BO CHE (peyb MAllMEHTOB 3alHMChIBAaJIach Ha JUKTO(OH)
U (WaM) onucarh €€ Npu NpoOykaeHuu. B rpymiy cpaBHEHHs BOLUIN 2 >KEHILUHBI
C 3aTsDKHOM peakTuBHOM Jemnpeccued F43.21 m 6 MyXuMH C JUarHo3om
MIOCTPAaBMAaTHYECKOTO CTPECCOBOTO paccTpoiicTa F43.1. YV Bcex manueHToB
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UMEJHCH KaJI00bl Ha OTCYTCTBUE YyBCTBA OTJbIXa BO CHE, KOTOPOE OHU CBS3bIBAIIN
C HEJOCTAaTKOM HOYHOTO CHA, JHOO €ro MpephIBHUCTHIM XapaKTepoM, a TaKkKe Ha
CHOBHUJECHHUS CYOBEKTUBHO HEMPHUSATHOTO COJEPKAHMS, COMPOBOXKIAABIINECS
nuckombopTtHot  addexTuBHOM  okpackoi. I[lo  MHeHHIO  OOJIBIIMHCTBA
o0cne0BaHHbIX JIUL HEMIPUSATHOE, TSATOCTHOE COJIEp)KaHNEe CHOBUACHUH, 3a4aCTyI0
ObUIO MPUYMHONW BHEYpOuHOTO MpoOyxieHusa. Bcero momydeno 16 3ammceii, B
KOTOPBIX UIAEeHTU(UIMPOBAHO 63 1MKIA, U3 HUX 25 IIUKIIOB C 3MU30JaMU JelIbTa-
cHa U 38 UUKIOB, 0€3 3MHU30/I0B JeNbTa-CHA. ['pynmna KoHTpoisig coctosia u3 11
3I0POBBIX HCHBITYEMBIX (ciymiateneid 6-ro u 7-ro kypcoB CamMapcKOro BOEHHO-
MEAMIIMHCKOIO HMHCTUTYTA), JOOPOBOJBHO COIJVIACUBLIMXCSA TNPUHATH ydyacTHE B
uccienoBanun. Beero momydeno 11 3amuceil B cyTku cBOOOAHBIC OT KapayJbHON
CIIyOBbl W HeceHus HapsjaoB. B asToil rpynme maentudunupoBan 51 1muki, w3
KOTOPBIX 29 LMKJIOB C 3MU30[laMHU JIeJIbTa-CHA U 22 HHKJIa 0e3 3MHU30/10B JIeIbTa
CHa.

Jns  dopmanmu3anii W CpaBHEHHUS  ICUXMYECKOW  aKTUBHOCTHU
o0cne0BaHHBIX JIUI] BO CHE BCE MOJYUYEHHbIE OTYETHI ObLIM KIIACCU(DHUIIMPOBAHBI
10 CJIIEAYIOIIUM CTPYKTYPHO-CMBICIOBBIM ITPU3HAKAM:

A) IlepcekyTOpHBIA CIOKET, BKJIIOUYAIOIINNA OIYIIEHUE OMACHOCTH, TPEBOTH
y CHOBH/IIIa, MOTHB OercTBa (HamajeHus) U 00pa3 mpecieaoBaTes

b) CroxeTbl 00bIIEHHOTO OOIIEHHUSI CO 3HAKOMBIMHU, KUBBIMU U yMEPIIUMU
(moruOmuMH) poJCTBEHHUKAMHU, PEHICHUH M y4acTUsi B MOBCEIHEBHBIX JIEJIaX,
KOTOPBIE ONMUCBIBAJIUCH JOCTATOYHO MOAPOOHO U MMEIH aCCOLIMATUBHYIO CBS3b C
aKTyaJIbHBIMHU II€PEKUBAHNUAMH CHOBH/ILIA

B) OO0pa3bl-»KapTUHKU», KOTOPbIE HMENIU XapakTep SIPKUX 3pUTENIbHBIX
00pa30B, KaJleHJAOCKONMYECKH CMEHSIOLUX Apyr Apyra, 0e3 4YeTKOM CIOKEeTHO-
CMBICJIOBOM MOCJIEIOBATEIBHOCTH

I') [Ipoune croxeTs

B rpynme cpaBHeHuss Obuto monydeHO 13 OTYETOB O CHOBUAYECKOH
akTuBHOCTU. 11 otueroB coorBercTBOBayM Tpymmnam A, b, B u 2 oruera
COOTBETCTBOBaJIO Kputeputo I, nmpuyem § oT4EeTOB 3a(PUKCUPOBAHBI MPU HOYHBIX
poOYKJICHUSX.

B koHTposibHOW rpymnme mnoiaydyeHo 4 oT4yeTa, BCE COOOUICHUS CleNaHbI
nociie mpoOy:XIeHHsl. 2 0TYeTa COOTBETCTBYIOT KpuTeputo b u 2 — kputepuro I

[TonydeHHble TaHHBIE, HECOMHEHHO, HYKIAIOTCS B NIPOBEPKE U YTOUHEHUU,
BO3MOKHO, OHM MOTYT YKa3blBaTb Ha CIEUU(UUYECKYIO CBS3b Pa3HbIX BHJIOB
IICUXUYECKOM aKTUBHOCTH BO CHE C 3IHU30JaMH TITyOOKOIo, MOBEPXHOCTHOTO U
[1apaJOKCaAIBHOIO CHA.
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CORRELATION OF DREAMS PLOTS WITH SOME PSG-PARAMETERS
IN PATIENTS WITH BOUNDARY PSYCHOPATHOLOGY

Pudikov L.V.
Samara Regional War Hospital
Samara, Russia

Night sleep PSG data of 8 patients with psychogenic psychic disorders have
been analyzed. Among 16 recordings 63 cycles were identified, 25 cycles with
delta-sleep episodes, 38 without ones. Written dreams were divided into 4 groups
of plots: A — persecutory plot, B — plot of trivial communication or trivial actions,
C — kaleidoscopic dreams without particular plot, D — other plots. In patients 11
dream reports were corresponding to A, B, C group, 2 reports were corresponding
to D group. 8 dream reports have been written during night awakening. Derived
data possible indicates at specific connection between different mental activity
types during night sleep with episodes of superficial sleep, deep sleep and REM-
sleep.

XPOHOBHUOJIOTMYECKHUH MOJIXO0/I B JEUEHUU MAIITUEHTOB C
CE3O0HHBIMHU JENNTPECCUAMHU NCKYCCTBEHHBIM CBETOM

Ilyouxoe U.B.
Camapckuit 001acmHuoll KTUHUYECKUI 20CRUMAb 6eMEPAHO8 60IIH
Camapa, Poccusa

[Tonmucomuorpaduyeckuii ~ METOJN  MO3BOJIIET  MOJYy4YaTb  BAKHYIO
UHPOPMAIIMIO O COCTOSIHUM M JWHAMHUKE OHMOJOTHYECKHX PHUTMOB OpraHu3Ma
yenoeka (B.Bb.Jlopoxos, 2002). Kinunudeckod MOJENbI0 aJanTalldOHHOTO H
NaTOJIOTMYECKOIr0 JIECUHXPOHO3a SIBJIsIETCA ce30HHOE ad(PEeKTUBHOE PACCTPONCTBO,
HaumOoJiee PacIpOCTPAHEHHBIM BapUaHT KOTOPOrO MPEACTABIEH CE30HHOM
nenpeccueit  (CI). CummnromaTosiorusi JaHHOTO PacCTPOMCTBa, HapsaAy C
co0cTBeHHO a(PEeKTUBHBIM KOMIIOHEHTOM, COMATO-BEreTaTUBHBIMU U HJI€ATOPHO-
MOTHBAIMOHHBIMM HAPYIICHUSIMH BKJIIOYAET OTYETJIMBBIE PACCTPOMCTBA IMKJIA
COH-00JIpCTBOBAHUE, OTpa)karouue HECTaOUIBHOCTh MEXaHU3MOB,
CUHXPOHU3HUPYIONIUX BHYTPEHHHWE W BHEIIHUE PUTMBL. DoToTepamnusi HamOoJee
abdextuBHo mpumensiercs s koppekuuu CI (Wehr, 1985, Murphy, 1993),
OJIHAKO MHOTHE AaCHEKThl TEPareBTHUYECKOro JCHCTBHUS CBETOJECUYEHUS TPEOyIOT
nanpHeiiiero yrounenusi. Jleunnu 16 yenoBek (12 xeHmuH U 4 MyX4HWH) B
ocennuil nepuon. [lpumensnu nByxdasueiii pexxum ¢GoToTepanuu, KOTOPBIA MO
JUTEPATYPHBIM U COOCTBEHHBIM JaHHBIM B HAaMOOJBLIEH CTENEHU COOTBETCTBYET
XPOHOOHMOJIOTUYECKON CTpaTeruu BO3JAEHCTBUS HA ITHONATOIC€HETHUYECKUE 3BEHBS
6omne3HeHHoro mnporecca. OcoOEHHOCTRIO METOAMKU (3asiBKa Ha u3o0peTeHue No
2005106074, ot 4.03.2005) sBuseTcss €XEAHEBHOE CMEUIEHUE YTPEHHErOo U
BEUEPHET0 CEaHCOB CBETOJICUYECHMS] COOTBETCTBEHHO Ha Oojiee paHHee U OoJjiee
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MO3/IHEE BpEMsi, UMUTUPYIOILIEE €CTECTBEHHBIN (OTOPEKUM CpEHEU MOJOCHl B
Mae-utoHe. Bo Bpemsi ceaHCOB NMPOAOJDKUTENBHOCTBIO 1-1,5 waca ucnonap3oBaiin
HMCTOYHUKH CBETA, U3TyYAIOUIMe B BUJIUMOM YaCTU CIIEKTPa U B 30HE «OJIUKHET0»
ynbTpaduonera. OcBeUeHHOCTh BUAUMBIM cBeToM cocTaBuia 3500-4000 mrokc.
CeaHcbl OPOBOAWINCH €XEIHEBHO. JliutenbHOCTh Kypca -16-18 nnei. [lna
KOHTPOJISL COCTOSIHUS Y AUHAMUKU (PyHKmuM cHa ocymectisin  [ICT
UCCJIeIOBaHUE J10 U TMocie Kypca ¢otorepanuu. Perucrpainuio craHmapTHBIX
nokazaresnei (331, D0I', OMI" u Ap.) TPOBOAWIA C TTIOMOIIBIO JUATHOCTUYECKON
KOMIbIOTepHOU cucTeMbl «Jlaboparopust cHay ¢upmbl « SAGURA Medizintechnik
GmbH».

B xozxe cBeroneuenus Bce MalMEHThI OTMEYAIH YIy4IllEeHHE CHA U OOIIEro
CaMOYYBCTBHUS, y 8-X POJACTBEHHUKH MOATBEPAWIN yIydlleHHEe HOYHOro cHa. Ilo
nanaeiM  [ICIT  uccnemoBaHus — BBIIOJHEHHOTO IOCIE  OKOHYAHUS — Kypca
doToTepanuu  KapTMHA  HOYHOTO CHAa B 3HAYMATEIBHONH  CTEICHH
«HOPMAJIM30BANaCh» - YMEHBIIWIOCh YHUCIO MEXCTAJUUHBIX MEPEXO0JIOB B
HarnpaBjieHUH npoOyxkaeHust (ocodeHHo u3 BTopoi craauun MC), yBEeIMUYHIIOCH
oO1iee BpeMs JiefibTa CHAa, BOCCTAHOBWJIACH AapPXMUTEKTypa MEpPBOro IHUKIA C
MOSIBJIEHUEM 3MH300B MApPaI0KCaAIbHOr0 cHa nocie 3-4-ou craauu MC.

Hopmanuzanuioo HOYHOTO CHa M YIy4IIeHHME CaMOYYBCTBHUS MAIMEHTOB C
OOJIBIION BEPOATHOCTHIO MOKHO pPacCMaTpUBaTh KaK pe3yjibTaT BO3JECUCTBUS
dboToTepanuu Ha MEXaHU3MBbI COTJIACOBAHUS OMOJOTUYECKONW PUTMHUKH, HAPSAY C
jgedeOHbIM  Tuianedo d(PQexkToM, CBOMCTBEHHBIM JFO0OH TepaneBTUYECKOU
npouenype. [IpencraBnsercs, 4To UCMOIB30BAHNE XPOHOOMOIOTHYECKUX MOIeTIeH
TEpaNeBTUUYECKOI0 Mpoliecca SBIISIETCS BaXXKHBIM JJisl TOHMMaHus naroreHeza CJI.
Heobxoaumo manpHeliee usydeHue (GakTopoB, onpenessitonux 3¢HeKTUBHOCTh
dboToTepanuu NOpPU CE30HHBIX PACCTPOMCTBAX HACTPOEHUS W I1MKJIA COH-
00JIpCTBOBAHMUE.

CHRONOBIOLOGICAL APPROACH IN ARTIFICIAL LIGHT THERAPY
OF PATIENTS WITH SEASONAL DEPRESSIONS

Pudikov LV.
Samara Regional War Hospital Samara, Russia

Seasonal affective disorder (SAD) is the clinical model of pathologic
desynchronosys. Common symptoms of SAD include affective entry, somatic-
vegetative, 1ideational-motivational impairments and night sleep disorders.
Phototherapy is the most effective therapeutic method of SAD. 16 patients were
treated by original regimen of phototherapy. According to PSG-data after course of
the therapy night sleep was improved. Night sleep improvement should be treated
as the result of phototherapeutic action at the mechanisms of biological rhythms
matching.
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N3YYEHHUE HOJTUCOMHOI'PAOUYECKHX MMOKA3ATEJIEN .
IHOJAPOCTKOB 1 IOHOWEU C PASHBIM YPOBHEM JIMYHOCTHOM
TPEBOKHOCTH, CTPAJAIOIIINX TMABETOM

Ily3ukoea O.3., Bepouyxuit E.B.
DY3 HUU AII M3 u CP P®, IOHI| PAH, Pocmoe-na-/lony, Poccus

B mocnegHue roapl akKTHUBHO JHUCKYTHUPYETCSl CBSI3b HapyIIEHUNW CHa C
puckoMm Bo3HUKHOBeHusi auadeta (Spiegel et al., 1999; Punjabi et al., 2002).
[TogpoOHee Bcero M3ydeHbl BIMSHUS HAa PUCK 3a00J€BaHMs JAUA0ETOM TaKHUX
COMHOJIOTUYECKUX OTKJIOHEHMM Kak HapyuieHus npixanus Bo cHe (Elmasry et al.,
2000). ITokazaHo, 4TO BO3MOKHOCTH 3a00JIEBaHUS AMAOETOM JOCTATOYHO TECHO
cBsi3aHa ¢ amHO® W rumnonHod cHa (Ip et al.,, 2002). Ilomumo 3TOro OBLIO
MPOJIEMOHCTPUPOBAHO, YTO HA CKJIOHHOCTH 3a00jeBaHus AHA0ETOM BIHSIOT
U3MEHEeHHs 00IIeil mpoaomkuTenbHocTH HouHoro cHa (Najib et al., 2003; Mallon
et al., 2005). YcranoBneHo, 4TO PUCK JuadeTa MOBBIMIACTCS KaK MPU COKPAIIEHUH,
TaK U MPU YBEJIUUYCHUH MPOJAOIKUTEILHOCTH HOUHOTO cHa. K coxkalieHuto nmoka He
BITOJTHE SICHO ACPUIIUT WU M30BITOK Kakux (a3 cHa KpUTHYEH JjIs 3a00IeBaHUS
muabetoM. HeT oTBeTa m Ha Jpyrue BOMPOCHI, Kacalomuecs CBs3ed nuadera ¢
JTUHAMHUKOM CHA, & TAK)KE C MEJATOHWHOBOM U OPEKCUHOBOM PETYJIALMAMU LUK
00JIpCTBOBAHUE - COH.

Jlnst  BBIACHEHUS HEUPOPU3MOIOTHMUECKUX MEXaHM3MOB B3aUMOCBS3EH
HapylIeHUH cHa M guabeTa HEOOXOJUMO MOHATh, KakK 3a0o0jieBaHHUE BIUSET Ha
CTPYKTYpPY HOYHOTO CHAa. BO3MOKHO, 4TO OTBETHl Ha 3TOT BOIPOC MOIJIH Obl
MOSIBJIATBHCS TOCJIE BBIACHEHUS TOTO, YEM OTJIMYAETCS IOKA3aTeld CTPYKTYphI U
OILICHKM JMHAMHKA CHA MAlMEHTOB C JUA0ETOM OT aHAJIOTMYHBIX XapAKTEPUCTHUK Y
obOcnenyeMbix 0e3 HapyIICHHUH 37J0POBBA.

OO6cnenoBanbl 24 MaibuvKa: JETH, TOJAPOCTKH U IOHOIIM, B Bo3pacte 9-18
JeT, U3 KOTophix 17 crpaganu nuabetom I Thmna ¢ AUTETLHOCTHIO 3a00JE€BaHUS OT
1 mo 8 ymer B cTagny KOMMEHCAIIMU WJIH CyOKOMIICHCAIIUH, KOTOPhIE Ha MEPHO.T
HAaXOJWJINCh Ha JICUEHUH B JIETCKOM DJHJAOKPUHOJIOTMYECKOM OTICICHUU
PocroBckoro HUM akymepctBa u nenuarpuu. Kpome HHX, moaucoMHorpadus
nposoauiace 7 xurensaMm r. PocroBa-Ha-JlOHY, KOTOpble HE MMENM HapyLICHUU
3I0POBbSI U KOTOpPBIE COCTABWJIM KOHTPOJIbHYIO rpynmny. Bce oOcnemyembie
MOABEPTAIUCH OOLIEKIIMHUYECKOMY o0cJe10BaHMmIo, MIPOBOJUIICS
0 TaNIbLMOJIOTUYECKUM U HEBPOJIOTHYECKUN KOHTPOJb. J{Jisi AMarHocTuku nuadera
OLICHUBAINCh:  TJIMKEMHUYECKHH  MpoQuib, YpOBEHb  TJIMKO3WIMPOBAHHOTO
reMorio0uHa, jgunuaorpamMma. [loaucoMHOrpadguio MPOBOAUIU TOCPEICTBOM
KOMITbIOTEpHBIX coMmHorpadoB Sagura-2000 u Leonardo, mpousBoacTBa upmbl
SCHLAFLABOR GmbH (I'epmanus).

Hounoli con mnamuenToB, crTpagarommx aumaberom | Tuma B (¢aze
KOMITEHCAIIUU UJTU JICKOMIICHCAIIUH C TIPOJOJIKUTEIBHOCTHIO 3a00eBanus 1-8 rner,
OTJIMYAETCSl OT HOYHOTO CHA JIHI] 0€3 HapyIIeHUH 370pOBBS TOW KE BO3PACTHOMN
rpynmnbl U TMOJa MO €ro CTPYKType, AWHAMUKE IMKIOB, AMIUIUTYJHBIM H
TOIWYECKHM ITOKa3aTeIsIM KOJICOaHUM YaCTOTHRIX Auara3oHoB DI, a Takxke
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HAPYIICHUSM JIbIXaHusl BO cHE. OTIN4YMs CTPYKTYphl CHA MAIMEHTOB C AHa0eTOM
3aKJTIOYAINCh B YJIMHEHWW IMKJIOB CHA, YTO OCOOCHHO Kacajioch BTOPOTO W
TpeThero MUKIOB. B (a3e memyieHHOro cHa HAOII01a7I0Ch ATUITHYHOE COXPAHCHUE
¥ YBCIMYCHUE AaMIUTMTYIbI JCIbTABOJHOBONH AaKTUBHOCTH K KOHI[y CHAa, YTO
OTpaXkaJioCh B HapacCTaHWUU TIYOOKOTO CHA C YBEIIMUYEHUEM TPEThEH M YETBEPTOM
CTaJWi MEJJICHHOBOJHOBON (a3bl cHa K yTpy. OJHOBPEMEHHO MPOCIICKUBAIOCH
COKpaIllCHHE  MPEJCTaBJICHHOCTH  BEPETCHOOOpPAa3HOM  aKTUBHOCTH,  4TO
IIPOSIBJISIIOCH B COKPAIICHUU BTOPOW CTAIWW CHA B KOHIIC CHA. BBIABICHBI Takke
YBEJIMYCHHE KOJUYCCTBA MHUKPOAKTHBAIIMK, ITOBBIINICHHE CerMeHTanuu a3 u
CTaauii HOYHOTO CHA MAIMeHTOB ¢ JUA0ETOM, UYTO CBS3bIBACTCS C MpeoOIaaHueM
B UX 2JICKTpodHIeaorpamme KojaebaHuil aenpra-2, Tera 1 0era auara3oHoB, a
TaKKe C TOHIKCHHEM IPEJICTABICHHOCTH KOJIeOaHWM JAeNbTa, CUTMa M aibda
nuana3oHoB. Kpome Toro, oOHapyX)eHO, 4TO Yy OOJBIIMHCTBA IMAIMEHTOB C
TMabeTOM WMETUCh HApYIICHUS JBIXaHUS BO CHE TI0 TUITYy alTHO?/THIIOIHOD CHA, B
OOJIBITMHCTBE CITyYaeB JIETKOU CTEIICHU TSHKECTH.

STUDYING OF POLYSOMNOGRAPHIC PARAMETERS IN THE
TEENAGERS AND YOUTHS WITH DIFFERENT PERSONAL ANXIETY
LEVEL SUFFERING FROM DIABETES

Puzikova O.Z., Verbitskiy E.V.
South Scientific Center RAS, Rostov-on-Don, Russia

IMPOCTPAHCTBEHHO-BPEMEHHASI OPTAHU3AIIUS cosmmf&
SJIEKTPOSHIE®AJIOTPAMMBI Y OBCJIEAYEMbBIX C BBICOKOW U
HU3KOUN TPEBOXKHOCTHIO

Poouonosa JI.A., Ceicoesa 0. IO.
HHUMH neiipoxkuvepuemuxu um A.b Kozana IO®Y, Pocmos-na-/[ony, Poccusn

CornacHO COBPEMEHHBIM COMHOJIOTMUYECKUM MPEJCTABICHUSIM MPOLIECCHI,
KOTOpbIE MPOTEKAIOT BO BpPEMsI HOYHOTI'O CHA YEJIOBEKA, HAXOIAT OMPENICIICHHOE
OTpaxkeHHE B IMokasaremax OOJI. Xapakrep Takux OTpPaKE€HUHM BO MHOIOM
00yCIIOBJIEH MHIUBUAYAJIbHO-TUIIOJIOTHUYECKUMU OCOOEHHOCTAMU o0clenyemMbIx. B
COOTBETCTBUM C JTHUM MPOBOJWINUCH HCCIICJIOBAHUsS, HAMpABJICHHbIE Ha TMOUCK
XapaKTEPUCTHK, CBS3AHHBIX C OTIEIbHBIMU COOBITUAMH DI HOYHOIO CHa y TeX
o0clielyeMbIX, KOTOpBhIE XapaKTepU30BAJIUCh Pa3HBIM YPOBHEM JIMYHOCTHOM
TPEBOKHOCTH.

Jns oot menmu y 18 oOcnenyembix (MyX4MH) a”Hanu3upoBaiack D01 B
otBeaeHusix F3F4, C3C4, P3P4, 0102, a takkxe OMI, O0I'. Jlnsa ananuza
OTJIETTbHBIX COOBITUH HOYHOTO CHA, B YaCTHOCTH BEPETEH CHA, ObLI pa3paboTaH
QITOPUTM aHAJIN3a, KOTOPBIA TOCPEACTBOM OBICTpOro mnpeobdpazoBanus Dypbe
oTpe3koB DI MO3BOJISUT BBLAEIATh YACTOTHBIC U AMIUIUTYIHBIE TTOKA3aTENH,
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HEOOXOAMMbIE JJI1 YCTOMYMBOIO JETEKTUPOBAaHUS «BEpeTeH CcHa». Takas
IIpOrpaMMHas peanu3anus aropuTMa Mo3BOJsAiIa B OTACIBHOM OKHE OTCIICKUBATh
TaKUe MOKA3aTEIN «BEPETEH», KAK 4aCTOTa, aMIUIUTY1d, MOMEHT BOSHUKHOBEHUS U
MOMEHT 3aBepllcHHs] BepereHa. [locime BblIENEHHs BEpPETEH CHAa Kak TaKHUX
OTHENbHBIX  OLEHMBAINCH  YaCTOTHbIE U aMIUIMTYJHbIE  HapameTpbl
BEPETEHOOOPAa3HOW AaKTUBHOCTH, HEOOXOAUMBIE JUIsl pacyeTa IoKa3aTesied
(¢a3zoBOro cABUra B BO3HUKHOBEHHWU BEpPETEH, a TaKXKe XapaKTePUCTHUK
IPOCTPAHCTBEHHO-BPEMEHHOW  OpraHu3allid  IaTTepHa  BEPETEHOOOpa3HOM
AKTUBHOCTH.

[ToxazaHo, 4To 00CJIE€IOBAaHHBIM HCIBITYEMBIM C HU3KOW TPEBOKHOCTHIO
4acTO CBOMCTBEHHO OJHOMOMEHTHOE€ BO3HHKHOBEHHE BEpPETEHOOOpa3HOU
AKTUBHOCTHU B IIEHTPAJIbLHON U TEMEHHON 00JIaCTSIX KOPBI MO3ra, B OTJIMYHUE OT JIHI]
C  BBICOKOM TPEBOXKHOCTBIO. Y  HHUX IPEUMYILIECTBEHHO  OTMEYaJIuCh
MEXIOJIyIIAPHbIE BapHallMM B BO3HUKHOBEHHHM BEPETEHOOOPAa3HOM aKTUBHOCTH,
Kak Obl JEMOHCTPUPYIOLIME €€ pacIpOCTpaHEHHE OT ILEHTPAJIbHON o0nacTu
IPaBOro MOJyIIapusi B TEMEHHYIO 00JIacTh MPaBOro WM JIEBOro noxymapus. B
OTJIMYHE OT 3TOr0, Yy HCHBITYEMBIX C YMEPEHHOW TPEBOKHOCTBIO TAKHE
«TIEepEIUBb) BEPETEHOOOPAa3HOM AKTUBHOCTH YACTO MPOCIEKUBAIUCH MEXIY
TEMEHHOW O00JIaCThI0O NPaBOro MOJyLIapus M LEHTPaJbHOW 00JacThi0 000X
HOJyIIapUil, a TakXke MEXIy LEHTPAIbHOM M TEMEHHOH O00acThi0 JIEBOTO
noJrymapus. XoTsi MHTEPECHO, UTO JUISl JIML C HU3KOM TPEBOKHOCTHIO B OOJbILIEH
Mepe ObUIN XapaKTEepHBI MEPEX0/bl BHYTPHU OJHOTO MOJIYLIApUs, HAPUMEDP MEXIY
LHEHTPaJIbHOW W TEMEHHOM o00JacThbio, MPaBWIO WIM JIEBOTO MOJyLIapus.
OOHapy>KeHO, YTO Y HCIBITYEMBIX C BBICOKOW TPEBOKHOCTBIO «IIEPEIUBBI»
BEPETEHOOOPa3HOM aKTUBHOCTH MPOUCXOJAT OBICTPEE, YEM Yy JIUI] C YMEPEHHOU U
HU3KON TPEBOKHOCTBIO.

OO60CcHOBBIBAaETCS MOJIOKEHHE O TOM, YTO pa3pabOTaHHBIN aIrOPUTM U
nporpaMMa JJis €ro peanu3aluyd MOTYT TaKXKe HaWTH IIPUMEHEHHE B XOJE
NPOBEJEHNS aHAJIM3a NPOCTPAHCTBEHHO-BPEMEHHOM OPraHU3allMd HE TOJIBKO
«COHHBIX BEPETEH», HO U Apyrux codbituil I3I". IT0 Kacaercs, Hanpumep, anbda-
BEPETEH, YaCTO CBOMCTBEHHBIX MEPBOM CTAIMM CHA WM 3MHU30/10B MUI000PA3HBIX
Kosne0aHuil, BO3HUKaOIUMX B (a3y OBICTPOrO CHAa, KOTOpPbIE MOTYT CBOHU
O0COOEHHOCTH Yy JIUL PAa3HOTO YPOBHS TPEBOKHOCTH.

SPATIO-TEMPORAL ORGANIZATION EEG EVENTS IN THE PERSONS
WITH HIGH/LOW ANXIETY

Rodionova L.A., Sysoeva Yu.Yu.
A.B. Kogan Research Institute for Neurocybernetics, SFU, Rostov-on-Don,
Russia
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BJIUSAHUE KO®PEUHA HA IAPAMETPBI IIEHTPAJIBHOM
I'EMOANHAMMKHA Y SMOLINOHAJIBHO CTABMJIBHBIX N
HECTABWIBHBIX JIFOJEN BO BPEMSI HOUHOI'O CHA

Pyoaxkosa E.A., Kouemosa E.E., Boponun H.M.
Tamooeckuii cocynusepcumem um. I'.P. /lepycasuna, Tamoos, Poccus
e-mail: e.a.rudakova@mail.ru

Kodenn - coeauHeHME W3 TPYIIBl METUIKCAHTHUHOB W OTHOCHTCS K
MICUXOCTUMYJISITOpAM. DTO aJKOJOU, COACPKAIIUICS B JIUCThSIX Yas, B CEMEHax
Kode, B cemMeHax Kakao, B CEMEHax Koja u B Jpyrux pacteHusx. C poctom
NOMYJISIPHOCTH KOGEUHCOACPKAIIMX HATUTKOB, MPEACTABISET UHTEPEC U3YUCHUE
BIUsIHME KOo(erHa Ha TMOKa3aTelld LIEHTPaJIbHOM T'eéMOJUHAMUKH BOBPEMS CHA Y
HYMOIMOHATFHO CTAOUIIBLHBIX U HECTAOMIBHBIX JIFOICH.

Marepuansl u MeToibl. B uccienoBanye BKIIFOYEHO 22 3I0pPOBBIX IOHOIICH U
neBymiek B Bo3pacte 18-20 ner (1940,8 ner), KOTOpbIM MNPOBOAMIACH HOYHAs
nonmucomuorpadust  (IICI")  («Aurora PSG», Grass-Telefactor, CIIIA), ¢
napajjieibHbIM W CUHXPOHHBIM  MOHHUTOPHUPOBAHUEM  T'€MOJUHAMUYECKUX
nokazarenedt (KM-AP-01, quamant, C.-IletepOypr). Mccinenopanue Bkirovaio 4
JTamna: aJanTalliOHHAs HOYb, PE3yJIbTaThl KOTOPOW HE YYUTHIBAJIUCH, (HOHOBAs
HOYb M Harpy3ouHble HouM. KodeuH HazHayaiics B BHAE TaOJIETOK «KO(pEHH-
oenszoar Hatpus» 1 Mr/kr u 3 Mr/kr 3a 1 gac 10 cHa. OLEeHKY TOJIMCOMHOTPaMM |
UACHTU(DUKAIINIO CTaIUuil OCYHIECTBISUIM B COOTBETCTBHH C KpPUTEPHUSIMHU A.
Rechtshaffen u A. Kales (1968). AwnamusupoBaics 1 muukn cHa. Jlns
CTATUCTUYECKOW 0OpaOOTKM TONYYEHHBIX JAHHBIX HCIOJB30BAJICSA  TAKET
nporpamm Statistica 6.0 (Statsoft, USA) ¢ pacuerom cpegHux 3HaYeHUU
aHAJIIM3UPYEMBIX Mokazateneit (M), ux crangapTHoro otTkioHeHus (SD).

Pesynbratel u ux oOcyxnenue. Ilpu mnpumenenunm Imr/kr kodeuHa y
AMOIIMOHATILHO HECTaOWJIbHBIX JroJiel HaOmomaercs goctoBepHoe (p<0,05)
noHmwkenne YCC mo cpaBaenuio ¢ pounom B 1 m 2 cramusx NREM chHa
(66,43+7,73 u 61,1449,29; 65,13+£8,36 u 61,88+7,17), a Takxke B uenom B NREM
cHe (66,61£8,66 u 61,45+6,69). YV SMOUMOHAIBHO CTAaOWJIBHBIX JIIOJACH IpU
npUMEHEHUU | MI/KT JOCTOBEPHBIX U3MEHEHUN HE HAOII01aeTCA.

[Tpu ananuze neiicTBusa 3 MI/Kr kKodenHa Ha SMOIMOHAIBPHO HECTAOMIIBHBIX
monei Habmogaercs noctoBepHoe (p<0,05) MOHMMKEHHME YaCTOTHI CEpPIACUYHBIX
cokparnienuit (YCC) no cpaBHeHuto ¢ hoHoM npu 6oapcTBoBanuu (66,20+£8,21 u
61,11+4,3), B 1 u 2 cragusx NREM cna (66,4317,73 u 56,1849,37; 65,13+8,36 u
60,65+5,55), a Taxke B 1eirom B NREM cue (66,61+£8,66 u 60,13+6,12). ¥V
OMOIMOHATFHO  CTAOWJIBHBIX JIFOJAEH TPOUCXOIUT  moctoBepHoe  (p<0,05)
noBbliieHue kKoddduuuenta uurerpaibHoit Tonnunoctu (KUT) B 1 u 2 cragusax
NREM cHa (72,90+4,32 u 75,60+£2,52; 74,63+£3,41 u 77,47£1,62) u B REM cHe
(74,32+4,53 u 77,67+1,72).

CoryiacHO JUTEpaTypHbIM JaHHBIM, KO(EHH OKa3bIBAET BO30Y’KIarollee
JEeUCTBUE Ha IEHTp OdyKIarmiero Hepma, uTo Beaer kK ypexkenuto UCC y
AMOIMOHAIBLHO HECTAOUIIBLHBIX JIFOACH. Y IMOIIMOHATBHO CTAOMIBHBIX JIFOIEH
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KOo(heWH OKa3bIBaeT CTUMYJHUPYIOIIEEe ICHCTBHE HA COCYIOJABUTATEIBHBIN IICHTP
MPOAOJITOBATOTO MO3ra, 4YTO BEAET K BA30KOHCTPUKLIHUHU U, CIEIOBATEIBHO,
MOBBIIICHUIO aPTEPUATIBHOTO JABJICHUS, YTO COIJIACyeTCsl C IOJIYy4YEHHBIMU
pe3yJIbTaTaMu HalIEro UCCIICIOBAHMS.

EFFECT OF CAFFEINE ON CENTRAL HEMODYNAMICS
PARAMETERS AT EMOTIONALLY STABLE AND UNSTABLE PEOPLE
DURING NIGHT SLEEP

Rudakova E.A., Kochetova E.E., Voronin I.M.
Tambov State University, Tambov, Russia

Authors in the given research observed influence caffeine for work of
cardiovascular system during sleep at people with different neurotism levels.
Twenty two persons participated in research in the age of from 18 till 20 years. As
a result of research it is received - downturn of frequency of intimate reductions at
emotionally astable, and increase of a blood pressure at emotionally stable.

INFLUENCE OF MICROAROUSALS ON SUBJECTIVE SLEEP
QUALITY: MEN AND WOMEN GROUP COMPARISON

Zakevicius Marljynasl, Liesiene Vanda’, Rouda Oleg3, Masaitiene Raminta’,
Ruksénas Osvaldas’

"Department of Biochemistry and Biophysics,Vilnius University

Vilnius, Lithuania

’Neuromedicine Institute, Kaunas, Lithuania

Sleep disorders diagnostic laboratory, «Sapiegos» Hospital, Vilnius, Lithuania

The purpose of our research was to analyse a sleep fragmentation by scoring
cortical microarousals in all sleep stages and to evaluate their correlation with
subjective sense of rest after the sleep, without paying attention to the type of
insomnia and to compare results from men, women and general groups.

In 19 men (the average age 45,5 + 6,2 years, range 36 to 55 years) and 21
women (the average age 44,9 £ 5,7 years, range 36 to 55 years) with various sleep
disorders we have recorded a whole-night sleep polysomnography (7 to 8 hours
each). For the scoring of microarousals we were using ASDA criterions
(microarousal is defined as a rapid modification in EEG frequency well
differentiated from the background EEG activity, lasting more than 2 and less than
30 seconds, which can include theta and alpha activity, and/or frequencies higher
than 16 Hz but not spindles), but we scored only cortical type arousals (it could be
accompanied with submental muscle tone from the chin in REM sleep) (ASDA,
1992). The sleep quality was quantified using the Pitsburgh sleep quality index

(PSQI).
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From our results we can make these conclusions:

e PSQI values are significantly different in men and women groups
(p = 0,008; men avg. 10,32 £ 1,08, SD = 4,7 and women avg.
14,05 £ 0,79 SD = 3,64). MAI (microarousals index) values do not
significantly differ (p = 0,05) between groups of men (avg. 5,04 +
1,05, SD =4,56) and women (avg. 7,86 + 1,1, SD = 5,06);

e correlation between MAI and patients‘ age is moderate in men
group (R = 0,49; p =0,03) and negative very weak in women group
(R=-0,24; p=10,3);

e correlation between PSQI and patients® age in men group is
moderate (R = 0,42; p=0,07) and in women group it is very weak
(R=10,25; p=0,28);

e correlation between MAI and PSQI in men group is moderate (R =
0,41; p = 0,08) and in women group there is no such correlation at
all (R =0,098; p=0,68);

e cortical MAI does not reflect the subjective sleep quality.

Keywords: microarousal, microarousal index (MAI), Pitsburgh sleep quality index (PSQI),
polysomnographys, sleep, sleep disorders, subjective sleep quality.

UIIEMM3AIIMS MO3I'A U1 COH: U3YUEHUE HA MOJIEJIN
KAPOTHUJTHOH OKKJIIO3UHU Y KPBIC

Pycakoea H.M. 1’2, Eeéookumenko A.H.I’Z, Koeanvzon B.M.l,

Pesuuwgun A.B. I, Decenko F.H.l,

Pyuxkoea E.MS, Jopoxoes B.B.3, Jlozunoe B.B.?

"Hucmumym npoénem sxonozuu u séonouuu um. A.H.Cesepyoea PAH
‘@akynsmem gynoamenmanvroi meouyunvt MI'Y

3HHcmumym evicuiell HepeHOll OeamebHocmu u Heupogusuonozuu PAH
‘Cospemennan N'ymanumapnan Axademus

Mockea, Poccusa

e-mail:kovalzon@sevin.ru

C 1nenpl0 TPOBEPKM THUIOTE3bl O BaXKHEHIIEH pPOJM CHUCTEM CHa-
00pCTBOBaHMS B pean3allii BOCCTAHOBHUTENbHBIX (PYHKIUMN TKaHu mosra [1, 2],
y TPYIIbI KPBIC C MPEBAPUTEIIBHO BKUBJICHHBIMU (T10/] aBEPTUHOBBIM HAPKO30M,
1 mr/kr B/0) 3neKTpomaMu NIl PETHCTPAIAU DIEKTPUUECKON aKTUBHOCTH KOPBI
FOJIOBHOIO MO3ra W THUNIIOKaMIla, a TAakKXe€ MBI 3aTbUIKA, IPOBOJWIN
MEPMAHCHTHYIO OKKJIIO3UI0 OJHOM 0O0Ilei COHHOM apTepuu MyTeM €€ MepPepe3KHu.
HenpepbiBHYI0 KpyIJIOCYTOUHYIO HUGPOBYIO TOJUTPAQUUECKYI0 PETUCTPALUIO
MPOBOJIWIIA KaK JI0, TAK W HEMNOCPEACTBEHHO MOCJIE OKKIIO3UM Y >KUBOTHBIX.
Kpbicbl HaXxoauiauch B YCJIOBHSX CBOOOJHOIO TOBEACHUS B HMHIWBHUAYaIbHBIX
KaMepax B YCJIOBUSX MOJIHOW M30JALIMU OT BHEIIHUX BO3ACHCTBUM, MOCTOSHHOW
TEeMIIepaTypbl U HICKYCCTBEHHOTO CBETOBOTO Iukia 12/12; peructpanus
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IpOoJ0JIKANach J0 ABYX MECSALEB OT MOMEHTa OKKIIIO3MU. AHalIU3 IMOJIUTPamMM
BBISIBWI  pa3UTENIbHbIE  HM3MEHEHUSI CTPYKTYpbl CHa TIOCJIE€  OKKJIIO3UU,
JEMOHCTPUPOBABIIUE CIOXKHYIO €€ nuHamuky [3, 5]. ['maBHbIM 3pdexrom ObLIO
pe3koe (2-3-kpaTHOE) YyBEIMYEHHE MPEJCTABICHHOCTH (I0JIM) MapajoKCaaIbHOIO
cHa (IIC) B 3amucu B CBETJIO€ BpeMsl CYTOK, BO3HUKAaBIlIEe HA 2-€ CyTKH MOCIe
OKKJIIFO3UH, TpeTeprieBaBiliee HEOONbIINE KOJeOaHUs C MEPUOJOM 5-7 CYTOK U
nocreneHHo ucyeszaBuee K 40-45-m cyrkam. B TeMHoe BpeMs CyTOK
npeacrtaBieHHocTh [IC He wu3MeHsnachk. a B OTIOEIBHBIX CIydasX Jaxe
yMeHbIIaj1ach. UTO KacaeTcs MEIJIEHHOBOJIHOBOIO CHA, TO €r0 IMPEACTaBIEHHOCTh
BO3pacTalia JIMIb B MEPBbI€ 3 JHA MOCIE OKKJIKO3UHU, IPUYEM 33 CUET IJIaBHBIM
00pa3oM HOYHBIX MEPUOJIOB 3aMKCH IO THUITY «OTJa4h» BOCCTAHOBUTEIBHOTO CHA.
[IpenBaputenbHblii MOPGOJIOTHYECKUI aHAM3 BBISIBIWJI YMEPEHHOE pa3pacTaHue
JIMM B POCTPAJIbHBIX OTJAENAX HWIICWIATEPATIbHOTO U (B MEHBIIEH CTEIEHH)
KOHTpaJIaTepaJibHOTO MOJyIIapusi MO3ra, B YAaCTHOCTH, B HOBOMl KOpe U
runnokamiie.  Mcnonap30BaHHBIE U1 CPAaBHEHHUS  OCTpPbIE  CTPECCOPHBIE
BO3JICHCTBUSI, BbI3BIBAIOIIME pa3pyIICHUs] B TKAaHM MoO3ra - THUIIOKCHYECKas
TUTIOKCHS, WHCYJMHOBAs THUIOIJIMKEMHUS W «IEHULIWIJIMHOBASH) AIUJIEIICHUS,
BBI3bIBAJIM OCTPBIE K€ OTBEThl — pe3Koe yBenuueHue mnpenacrasiieHHoctu [IC B
3amucHy, BO3BpalllaBlleecs K Hopme yepe3 5-6 nHeil. [loBTOpHOE npuMeHEeHue
OCTPBIX BO3JICUCTBUI MPUBOIAWIO K MOAABICHUIO 00eux (a3 cHa U Mocieayromen
rubenu >KMBOTHBIX. [I[puMeHeHHbIe HAMHU BO3ACHCTBUSL IPUBOAUIN K YMEPEHHBIM,
reHepaTu30BaHHBIM U U (PYy3HBIM MOPAKEHUSIM TKaHU MO3Ta (B YaCTHOCTH, MPHU
KapOTHJHOW OKKJIIO3UM BO3HUKAJNA WIIEMHUS JIOOHBIX OTAETIOB  OONBIIMX
nonymapuii). MOXHO MpEeaNnoOkKNUTh, YTO BCJIEACTBUE 3TOrO0 B IMOPAXKEHHOU
TKAHH TPOUCXOJIUJIO HAKOIUICHHE ITUTOTOKCHYECKHX PEaKTHBHBIX  (QopM
KHCIIOpOAa M  NPOTUBOACHCTBYIOUIMX €My  MO3TOBBIX  AHTHOKCHIAHTOB
(rmyratvoHa, azaeHo3uHa, NO), NOpPenATCTBYIOIIMX HEUPOJEreHEpaluu U
BBI3BIBAIOIIMX, IO HEKOTOPHIM JIaHHBIM, aKkTUBaIMi0 Mexanu3moB 11C [4].

ITopnep:xano nporpammoii pyngamentaabHbix ucciaegopannii ObH PAH
«®DU3H0JI0THYECKHE MEXaHU3MBI Peryjisiiui BHYTPEeHHel cpeabl M OpraHu3anun
NOBe/IeHNUSl AKUBBIX CHCTEM)).
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CEREBRAL ISCHEMIA AND SLEEP: A STUDY OF THE CAROTID
OCCLUSION SIMULATION IN RATS

Russakova I.MI’Z, Yevdokimenko A.N.I’Z, Kovalzon V.MI, Revishchin A. V.l,
Fessenko G.N.', Rutskova E.M.’, Dorokhov V.B.>, Loginov V. V.

'Severtsov Institute of Ecology/Evolution, Academy of Sciences

’Faculty of Fundamental Medicine, Lomonossov State University

Institute of Higher Nervous Activity/Neurophysiology, Academy of Sciences
‘Modern Humanitarian Academy

Moscow, Russia

e-mail:kovalzon@sevin.ru

To test the hypothesis of the importance of sleep-wake system in realization
of the cerebral tissue restitution [1, 2], a permanent unilateral occlusion of the
common carotid artery has been performed using its full transection in a group of
rats preliminary implanted (under general avertin anaesthesia, 1 mg/kg b/w, 1.p.)
with the electrodes for recording of electrical activity of the cerebral cortex,
hippocampus and neck muscles. Continuous 24 hour digital polygraphic recording
has been applied before as well as immediately after occlusion in free moving
animals kept in individual chambers in conditions of full isolation of any external
influences and artificial 12/12 light/dark cycle. The registration extended up to 2
months since occlusion. Visual polygraphic analysis revealed significant changes
in sleep structure; the latter demonstrated a complicated time-course [3, 5]. The
main effect was an important (2-3 times) increase in paradoxical sleep (PS)
percentage during the light period which started at the 2™ day since occlusion,
underwent small fluctuations with a period of 5-7 days and smoothed by the 40"-
45" day. During the night hours, PS percentage did not change and sometimes
even decreased a bit. Regarding slow wave sleep, its percentage increased mainly
during the dark period of the first 2-3 days following occlusion only, thus
demonstrating a rebound-like restoration. Initial morphological analysis revealed
moderate gliosis in rostral parts of ipsilateral and (to the less extend) contralateral
to the site of occlusion hemisphere, especially in the cerebral cortex and
hippocampus. Acute stress influences used for the comparison, which could also
induce cerebral tissue destruction, such as hypoxic hypoxy, insulin hypoglicaemia
and “penicillinium” epilepsy, led to the acute response either, that is, sharp
increase in PS percentage which came back to the initial value by 5-6 days.
Repeated use of these acute actions resulted in a suppression of both sleep phases
and subsequent death of the animals. Ischemic impact used in this study induced a
moderate, generalized and diffuse cerebral tissue lesions in frontal regions of the
hemispheres which possibly released a build-up of cytotoxic reactive oxygen forms
and, consequently, counteracting cerebral anti-oxidants including glutathione,
adenosine and NO which could prevent neurodegeneration and, in accordance to
some data, activate PS mechanisms [4].
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KOMIIBIOTEPHBIE ITOJIMCOMHOI'PA®bI B KNIMHUKE U
IKCHHEPUMEHTE

Cazypa A.1O.
Dr. SAGURA Medizintechnik, Frankfurt. Germany
E-mail: andrei@sagura.com

HempepoiBHast ~ mpopospkuTeNbHas — noaurpaduyeckas — perucTpanus
(U3MOIOTUYECKUX W TOBEJEHYECKHX IIOKa3aTelled y ueloBeKa W JKUBOTHBIX
SBJIIETCSI OCHOBHBIM METOJOM KJIMHUYECKON M SKCHEPUMEHTAIBHON COMHOJIOTHUU.
[IInpokoe MpUMEHEHHE 3TOr0 METOAA IO HEAABHErO0 BPEMEHU OIPAHMYMBAIOCH
BBICOKOM  CTOMMOCTBIO  OOOpYyIOBaHHs, HEOOXOAMMOCTHIO  MOCTOSTHHOTO
OPUCYTCTBHSI HCCIEAOBATENss WIM Bpada y ammapata M TPYIHOCTSIMHU
KOJIMYECTBEHHOT'O aHaIn3a 0OJBIIOr0 00beMa TaHHBIX Ha OyMa)kHOM Hocutene. B
noclieHee JIeCATUIIeTHE B (PU3MOJNIOTMYECKUX JabopaTopusx U KIMHUKAX
0OBIYHBIM TIpHOOpOM cTan HUGpoBON 0e30yMaxkHBIN 3JekTposHIedatorpad ¢
OoJpIIMM HA0OpPOM TMporpaMMm i Bu3yaimzanuu W aHanuza O3I. Opnako
peructpauus JOMOJHUTENbHBIX (PU3NOJIOTMYECKUX IOKa3aTeNed ¢ MOMOUIbIO
KOMITBIOTEPHOTO AyieKTpodsHIedanorpada BbI3bIBajga OOJbIIME 3aTPyIHEHUS U
nopod  oOKaspiBajach  BooOmie  HeBO3MOxkHa.  [losBieHwe  MOUIHBIX
MYJIbTUMEIUMHBIX KOMIIBIOTEPOB, C OJHOM CTOPOHBI, M OypHOE pa3BUTHE B
NOCJIEAHUE TO/bl MEIWULUHBI CHA, C APYIOW, NPUBEJIO K CO3JAHUIO JICLIEBBIX U
KOMITAaKTHBIX KOMITBIOTEPHBIX MOJIUTPAdOB JJIsi COMHOJIOTUYECKUX UCCIIEIOBAHUMN -
1 poBBIX MoaucoMHorpadoB. Takue mpuOOpPHl MPOU3BOIAT HECKOIBKO (UPM, B
gactHoctt MKE (Medicine Technique for Children and Adults, I'epmanus),
BhIMycKaromas nonucomuorpagsl Leonardo m Sagura-2000. Ilommcomuorpad
Leonardo Belllyckaercs B ABYX BepcHsX - Ha 59 kaHanoB (Bkitoudas 32 kaHana
20I') u Ha 116 (Bxmtouas 64 23I'). Bece O3I'-ycunurenu (nepemennoro toka, AC)
- HECUMMETPHUYHbIE, ¢ 00meil pePepeHTHONM TOYKOM, MMEIOT HE3aBUCHUMYIO
PEryJaupoBKY MOJIOCHI MponycKaHus ((PUIBTPhl BEPXHUX M HIKHHMX YacTOT) U
yacTtoThl ouudpoBku. [Ipoune kanansl npennasHadens! A 3anucu D00, DOMI u
OKI (AC), a Takxe - MOCPEACTBOM MPUCOSTUHECHHS CIISIIUAIBHBIX JaTYMKOB -
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pa3IMYHBIX BEr€TaTUBHBIX (DYHKUMN: ABIXaHUS, TEMIIEPATYPHI TeJa, KUCIOPOIHOTO
HACBIILIEHNS KPOBHU, ABW)XEHUH Tejla M mp. (YCWIMTENIW NOCTOAHHOro Toka, DC).
HmeeTcst BO3MOXKHOCTh — BUACOPETUCTpPALMM, MApaUIETbHOW C  3aIHCHIO
NOJUTPAaMMBl. AHalIW3 3alMCH W CTaIUPOBAHUE OCYIIECTBIACTCS BPYUHYIO
(BU3yanpHO) WJIM TIOJYyaBTOMAaTHYECKH TIO CHEIHAJbHBIM alIropuTMaMm B
cootrBeTcTBUM ¢ KpuTepusimu A.Rechtschaffen u A.Kales, 1968 r. Ilporpammuoe
o0OecrieyeHne TMpeayCMaTpUBAa€T MHOTOYHUCIICHHBbIE ONIMH, B YaCTHOCTH,
QITOPUTMBI,  TIO3BOJISIIOIIME ~ aBTOMATHUYECKH  OMNPENENsTh  OTHEIbHBIC
busnonornyeckue narrepHbl (COOBITHS), BaXKHbIE JJIA ONMKUCAHMS CHA, a 3aT€M Ha
WX OCHOBAHHHM CTPOUTH TPEXMEPHBIM KOMMBIOTEPHBIN «mpoduib»  CcHa.
[Tomucomuorpad Carypa-2000 mnpexacraBisier co0O0il  YNPOIICHHYIO BEPCHIO
nonurpada Leonardo u UCKITIOYUTENHHO yA00EH JJISl SKCIIEPUMEHTAIBHBIX IIETIEH,
Tak kak umeeT 20 cummeTpuyHbix kananoB AC u 4-12 xanano DC. [1apada3zusrii
(CUMMETPHUYHBIN) yCUIUTENb 00€CIIEYMBACT BO3MOXXHOCTD UCTUHHBIX OUIONIAPHBIX
OTBEJICHUH OT HE3aBUCHUMBIX pe(epeHTOB U BBICOKYIO YCTOMYMBOCTH K
JIBUTATEIbHBIM W  KaOenbHbIM  apTedaktam. Bo3MokHa  OIHOBpEMEHHas
napajuiesibHas perucTpanus OT HECKOIbKUX 00BbekToB. [lompoOHbie ommcaHus
npuOOpOB HMEIOTCS Ha caitax www.polysomnograph.com (aHria., HeMm.) u
www.sleep.ru (pyc.).

COMPUTER POLYSOMNOGRAPHS IN CLINICAL AND
EXPERIMENTAL STUDIES

Sagura Andrei
Dr. SAGURA Medizintechnik, Frankfurt. Germany
E-mail: andrei@sagura.com

THE QUALITY OF WAKEFULNESS: A ROLE OF OXYTOCIN

Svanidze M., Bukia N., Butskhrikidze M.
L. Beritashvili Institute of Physiology, Thilisi, Georgia

Introduction: Central Oxytocin is involved in the regulation of the
hypothalamo-pituitry adrenal (HPA) axis, whereas the HPA axis plays an
important role in the regulation of wakefulness. Therefore, oxytocin may modulate
sleep-waking behavior. In the present study, we assessed the influence of synthetic
oxytocin (Gedeon Richter) on the emotional-motivational state of Mongrel male
rats.

Experimental Paradigm: In Experiment 1, twenty animals were given
either synthetic oxytocin (2 microgr/2ml, I.P.; n=10) or 0.9% saline (2ml, L.P.;
n=10). In 15-20 min following the treatments, all rats were placed into “open field”
and the loco-motor activity of the rats was registered for 5 min. In Experiment 2,
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one group of rats (n=10) was injected with synthetic oxytocin (the same dose as in
Experiment 1; I.P.), while the control group (n=10) was treated with 0.9% saline.
In 15-20 min after the injections, all rats were subjected to two-way active
avoidance test (within consecutive 12 days, 20 trials each day).

Results: In Experiment 1, the numbers of 1) crossed squares (P<0,05), 2)
entrances into the center (P<0,01) and 3) head movements (P<0,01) in
experimental animals was increased compared to the control rats. In Experiment 2,
oxytocin-treated rats revealed significantly lower numbers of correct responses to
unconditioned signal within the first three days of the experiment. During the
following experimental days (4™ —12™), no significant difference was observed
between the two groups of animals.

Conclusion: Findings of this study suggest that oxytocin has an anxyolitic
effect and it promotes emotionally balanced wakefulness.
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Cemunemosa C.B., Boponun U.M.

Tamoboeckuii cocyoapcmeennstii ynugepcumem um. I.P. /leprcasuna
Tamooe, Poccusa

e-mail: LETA7777@yandex.ru

@OU3MONOTUYECKOE COCTOSHUE  PAa3jIMYHbIX CHCTEeM U (u3nyeckas
paboTOCIIOCOOHOCTH JKEHIIUH B I[EJIOM HAaXOMASTCS B ONPENIETICHHON 3aBUCUMOCTHU
oT ¢a3 oBapuabHO-MeHCTpyasibHOro Imkia (OMI]). OOmeun3BecTHO, 4YTO B
MPEIMEHCTPYAIbHBIA  TMEPUOJT HW3MEHSIETCS (DYHKIHS  CeplIeYHO-COCYAUCTON
CHUCTEMBI, BOJHO-COJIEBOTO OOMEHA, YCWJIMBAIOTCA TIPOIECCHl TOPMOKEHHUS,
CHUKAETCS  CIMOCOOHOCTh K  KOHILEHTpPAllMd  BHUMAaHUS,  YMEHBIIACTCS
paboTOCTIOCOOHOCTh, HYTO CBHUACTEIBCTBYET O IUKIWYECKUX HM3MEHEHHUSIX
BO30YJIMMOCTH KOpBHI TOJIOBHOIO MO3ra, a CJEAOBaTEIbHO O BO3MOXKHOM
M3MEHEHMH KadyecTBa cHa B xojae OMILI.

Leab padoThl - aHAIU3 U3MEHEHUI CTPYKTYpPbl HOYHOTO cHa B xoae OMILI,
a TaK)K€ BBISICHEHUE POJIM CHA B MOJJIEP>KaHUU BOJIHO-AJIEKTPOJIUTHOTO TOMEOCTAa3a
(B CBETE KOMIIEHCATOPHO-BOCCTAaHOBUTEIHHOM TEOPUH). Hounoe
nosimcoMHorpaguueckoe obcnegoBanue 10 neBymexk B Bospacte 19+1 et
(«Aurora PSGy, Grass-Telefactor, CILIA) mpoBoauiiock B 4 3Tana: agantailoHHas
HOYb B JabopaTopuu, MOCIEAYIOIINE MOJIUCOMHOTpadUUecKre HCCIeAOBaHUS B
CPenHIO (DOUTUKYIAPHYIO, OBYJISATOPHYIO, U CPEAHIO0 JIIOTEMHOBYIO (azsl OMLI.
Bpewmst oBysALMM Onpenensyioch METOJIOM KpUCTayUIM3aluu citoHbl. CTaguu cHa
UACHTUUIIMPOBAIUCH B cOOTBeTCTBUU ¢ Kputepusimu A. Rechtshaffen u A. Kales
(1968). Kpome Toro, meronom unrerpaibior peorpaduu (KM-AP-01, [Tuamanr,
C.-lIletepOypr) mo w MOCIE€ HOYHOTO CHA TPOW3BOJUIN OIEHKY KHUIKOCTHBIX
CEKTOpOB opranuzMma. J[Jis craTucTU4ecKod OOpabOTKU JAHHBIX HCMIOJIb30BAJICS
naker nporpamm Statistica 6.0.
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Pe3yabTaThl 1 UX 00cy:kaeHHe. B xo1e paboThI MOTy4eHbl TaHHBIE, aHAIN3
KOTOPBIX BBISIBHJI PA3IU4Msi HEKOTOPHIX MOJIMCOMHOTPaQHUUECKUX MapaMeTpoB B
pazueie pazer OMII. B domnmukynspuyo ¢azy noctoBepHo (p<0,05) MeHbIiei
OKazajach TMPEACTaBIEHHOCTb BTOpod crtaguu cHa (44,9%). OtmeudeHo
nocroepHoe ypenuueHue (p<0,05) narenuuum k REM-cny (147£26 muH), yTO
cesa3aHo ¢ orcyrctBue REM B mnepBom mmkie cHa y 80% wuccienyembix. B
OBYJIATOPHYIO a3y LHMKIA JIOCTUTaeT MHUHUMYMa MPOAOKUTEIBHOCTh IEPBOM
ctaauu cHa (3,6% OT 0011ero BpeMeH! CHAa) U MAaKCUMyMa MPOJA0KUTENIbHOCTh
BTOpOi cTtaauu cHa (50,5%).

HoctoBepro (p<0,05) 3HAUUMBIMU OKa3aJIUCh Pa3IudMsi OOIIEro BPEMEHH
JBUKEHUSI BO CHE, YBEJIMYUBAIOLIETOCS OT (DOJUTMKYISIPHOM K JIIOTEMHOBOM (haze
(15,7£2,6; 17,9£5,1 u 21,5+4,4 mun.). UHnekc npoOyXJIeHHUI IMOCIe Hadaja cHa
(WASO) umen gocroBepHO Oonbliiee 3HaYCHHE B JIOTEMHOBYIO a3y (118+29,1),
no cpaBHeHUIO C oByJaropHou (73,8+21,8). Ilokazatens oOliero BpeMeHU
O0OpCTBOBaHUS BO BpEMs MCCIECIOBAHUS TAKXKE Pa3IMyajlCi Ha MPOTSHKEHHUH
OMLI, nocturas Makcumyma B JtoTenHOBYIO a3y (50,28+22,1 mun.). B nepyto
ouepellb M3MEHEHHMS TOPMOHAJIBHOIO (OHAa OTpa3sWiIMCh Ha MOKa3aTessx,
XapaKTEPU3YIOUIUX JBUTATEIbHYI0 AKTUBHOCTH BO CHE, YTO MOXET SBISATHCA
CJIEICTBHEM pPa3HOHAIPABJICHHOTO JIEUCTBUS TOJIOBBIX CTEPOMJIOB HA TOHYC M
PEaKTUBHOCTh CHMIMATHYECKOW M IMapacMMIIATUYECKOW cucrteM. Takoro poja
paznuyus OTPa3UJIMCh HAa OLEHKE 3(PPEKTUBHOCTU CHA B IIEJIOM, JOCTOBEPHO
MEHBIIICH B TIOTEMHOBYIO a3y (82,37%).

B xonme wucciaepgoBaHus BbIsIBIEHO nocTtoBepHoe (p<0,05) ymeHblIEHUE
o0bemMa BHEKJIETOYHOW >KUAKOCTU IIOCJIE€ HOYHOIO CHa B (DOJUIMKYJSIPHYIO U
OBYJISITOpHYIO (pazel OMLI 1 TeHAEHLIMIO K YBETUUEHHUIO 110CJIE€ CHA B JIIOTEMHOBYIO
¢azy. IlomumMO »3TOro, OTMEYANOCh CHM)KEHHE OObEMa BHYTPHUKIETOYHOMN
KHUJKOCTH TOCJI€ CHA B JIOTEMHOBYIO (pa3y MO CPaBHEHHUIO C MEPUOAOM OBYIISALINU.
D10 cornacyercd ¢ JAHHBIMU O BHYTPHUKJIETOYHON THUIOIMAPOTAIMM B HEPHOJ
JIOTEMHU3AMM W MOXET CBHUIETEIbCTBOBATh O HAPYLIEHUHM MEXaHU3MOB
NOJJIEp KaHMsI TOMEOCTa3a B 1IEJIOM U YXY/AIICHUH Ka4ecTBAa CHA B YACTHOCTH BO
BTOpOI1 mosioBuHe OMLI.

WOMEN'S SLEEP

Semiletova S.V., Voronin I.M.
Tambov State University, Tambov, Russia
e-mail: LETA7777@yandex.ru

The physiological condition of various systems and physical serviceability
of women are dependence from phases of menstrual cycle (MC). Well-known, that
in a premenstrual period processes of brain braking are amplify and probably
quality of sleep is also changing.

Study objectives: The analysis of changes of structure of a night sleep
during a MC. Finding-out a sleep role in a water-salt homeostasis regulation.
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Design: Night polysomnography of a 10 girls in the age of 1941 years («
Aurora PSG «, Grass-Telefactor, USA) was spent in 4 stages: adaptable night in
laboratory, and polysomnography researches in average follicular, ovulatory, and
average luteal phases. Stages of sleep were identified according to A. Rechtshaffen
and A. Kales (1968) criteria. Besides, made an estimation of liquid sectors of an
organism before and after night sleep with a integrated reography method (the KM
- AP-01, JImamanT, St.-Petersburg). Software package Statistica 6.0 was used for
statistical data processing.

Results: The second stage of sleep (44,9 %) was authentically (p<0,05)
smaller in a follicular phase than in others. The authentic increase (p<0,05) of
latency to REM-sleep (147+26 mines) is marked, that is connected with absence
REM in the first cycle of dream at 80 % researched. The first sleep stage (3,6 %
from a total sleep time) has a minimal value and the second stage (50,5 %) has a
maximal value in ovulatory phase of a cycle. The total movement time in the
dream was also authentically (p<0,05) significant. It was increased from follicular
to luteal phase (15,7£2,6; 17,9£5,1 and 21,5+4,4 minutes). The index of
awakenings after the beginning of sleep (WASO) has authentically greater value in
the luteal phase (118+29,1) in comparison with ovulatory (73,8+21,8). The total
time of wakefulness during research also differed on MC extent, it has a maximum
value in a luteal phase (50,28+22,1 with minutes). First of all changes of a
hormonal background were reflected at the impellent activity parameters of sleep.
Such distinctions were reflected of the sleep efficiency, as a whole, authentically
smaller in luteal phase (82,37 %). The liquid sectors changes of an organism
before and after night sleep in different phases of MC were revealed during
research.

HEHPOXUMMUWYECKUE MEXAHU3MBbI TAPAJIOKCAJIBHOI'O CHA

Cunvkuc U.T.
Hucmumym evicuienl HepeHoil desasmenbHocmu u Helipogusuonozuu PAH,
Mockea, Poccus

[IpennmaraeTcss MeXaHW3M B3aWMO3aBHCHUMBIX HW3MCHCHHH KOHIICHTPAIIHMA
HEHPOMOIyIATOPOB TpH TapagokcaibHOM cHe. COrIacHO 3TOMY MEXaHU3MY,
BbIJIeJICHHE J0(aMUHA B CTpUATyME€ M MOMYJISIHS KOPTHUKO-CTPUATHBIX BXOJIOB
CIIOCOOCTBYIOT PAacTOPMaKMBAHUIO depe3 Oa3zajbHbIC TAHTJIMH XOJMHEPTHUECKHUX
HEHPOHOB TMEIYyHKYJIOMOHTHIHHOTO W JIaTepPOJOP3aTbHOTO TETMEHTAIBHBIX SCP,
3aMmyCKaroNMX MapagokcaibHbli COH. OIHOBpEeMEHHO 10(GaMUH aKTHUBUPYET
NOCTCHHANTHYEeCKUEe  cBs3aHHble ¢ (Gi/0-Oenkamu  JI3-penenTopel  Ha
CEpOTOHMHEPTUYECKUX W  HOPAAPEHEPTUYECKHX  HEUpOHAX, CIIOCOOCTBYS
Jenpeccur WX BO30YKICHHMST W CHIDKCHHIO aKTHBHOCTH. B CBOIO ouepens,
YBEJIMYCHUE KOHIIEHTPAIIMU alleTUIXOJIMHA TMPUBOAUT K TIOBBIMICHUIO YPOBHS
nogamuHa, CEpOTOHMHA ¥ HOPAAPEHAINHA 32 CYCT aKTUBAIIMA HUKOTHHOBBIX
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anb(a-perenTopoB W JIEMOJSIpU3AIMM  HEHPOHOB,  BBIACIAIONIMX  OTH
HEUpOMOAyJATOpPbl. CEpPOTOHMHEPIrUYECKUE W HOPAAPEHEPTUUECKUE HEUPOHBI
CIIOCOOCTBYIOT B3aMMHOMY BO30YXKJIEHHUIO 32 CUET aKTUBAIMU CBsi3aHHBIX ¢ Gq/11-
oenkamu 5-HT2- u anbdal-agpeHopenentopoB. OIHAKO MOBBIINICHUE aKTUBHOCTH
CEPOTOHUHEPTUUECKUX u aJpEHEPTUYECKUX KJIETOK NPENATCTBYET
napajiokCaibHOMy  CHY, BO-NIE€PBBIX, 3a CYET JIENPECCUU  BO3OYKICHUS
XOJIMHEPTrUYECKUX HEHPOHOB uepe3 cBsazanHbie ¢ Gi/0-6enkamu 5-HT1- u anpda2-
aApeHopeuenTopel. Bo-BTOpBIX, CEPOTOHMH W HOPAAPEHAIUH ACIPECCUPYIOT
aKTUBHOCTh JO(aMUHEPrUYECKUX KIETOK 3a cueT BozaeicTBus Ha S5-HT2- u
anbdal-agpeHopenentopsl W mnoTeHmanuu Bo30yxkaeHuss ["AMKepruueckux
WHTEPHEHUPOHOB, MPOCHUPYIOMIMXCA Ha ModaMUHEpPTHUecKre KJeTKU. biaromaps
yKa3aHHbIM H3MEHEHUsIM H(G(EKTUBHOCTH BXOJOB K HEHPOMOIYJISATOPHBIM
HEWpoHaM, pa3HOHANPABJICHHbIC HM3MEHEHUS KOHIEHTpPALMM aleTUIXOJIMHA |
nodgamMuHa, C OJHOW CTOPOHBI, W CEPOTOHWHA W HOpPAJIPEHAIMHA, C JPYTOMH,
MPUBOST K YePEIOBAHUIO PA3TUYHBIX (a3 CHAa U OOJIPCTBOBAHUSI.

C ydyeToM [aHHBIX O BIMSHUSAX PA3IUYHBIX HEUPOMOAYJIATOPOB Ha
3()PEeKTUBHOCTh CHUHANTUYECKUX BXOJOB K THUIIOKAMIAIbHBIM HEWpOHAM
BBIJIBUTAETCS MPEIOIOKEHHE, YTO BO BpeMs MapajJoKCaTIbHOTO CHA TMOBBIIICHUE
KOHLICHTPALMU alleTWIXOJINHA U KOPTU30Ja, OJHOBPEMEHHOE CHH)KEHUE YPOBHS
CEpPOTOHMHA W HOpAJpEHAIMHA M MPHUCYTCTBHE A0(aMHHA JOHKHBI CUHEPTHYHO
OPUBOJUTh K  CYHIECTBEHHOM genpeccur 3(G(EKTUBHOCTH Iepedadyd B
MOJINCUHANITUYECKOM MYTH Yepe3 TUIIOKAaMII, HO K OTeHIHANH () (PEKTUBHOCTH
nepdopupyromero Bxoaa k nupamuaam noned CAl u CA3 u yBeIMYECHHIO
3¢ (HEKTUBHOCTH aCCOIMATUBHBIX CBsize Mexay Hedponamu monst CA3. Takoi
XapakTep M3MEHEHHH (DYHKIIMOHMpPOBAHUS IENEH TUIMOKAMITAJIbHON (QopManuu
MOJKET JIe)KaTh B OCHOBE Pa3IMuMii B 3alIOMHHAHUY ¥ U3BJICYCHUN MHHOPMAITIH U3
naMsITH IPU HapajoKCcaabHOM CHE, 10 CPABHEHUIO ¢ 0OJPCTBOBAHUEM.

Pabora BbeinosiHena npu nopaepxkke PIH® (rpant Ne 07-06-00336a.)

NEUROCHEMICAL MECHANISMS OF PARADOXICAL SLEEP

Silkis 1.G.
Institute of Higher Nervous Activity and Neurophysiology
RAS, Moscow, Russia
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IMPAIRMENT OF SLEEP PARALLELS DEFICITS IN COGNITIVE
FUNCTIONS: EVIDENCE FOR RELATIONSHIP FROM A MOUSE
DEPRESSION MODEL

Strekalova T.", Dolgov O.%, Valatx J-L.’, Cespuglio R.

IUniversity of Aachen, RWTH, Pauwelsstrasse 30,52074, Aachen, Germany
’Institute of Normal Physiology, Mokhovaya 4, Moscow

‘EA 3 734, Claude Bernard University, Lyon, Rockefeller av. 8, 69373, France

Increasing body of evidences suggests a relationship between mechanisms of
memory consolidation and sleep. Impairment of these two fundamental biological
processes is well documented to be typical for depression (Kessler et al., 2005).
Here, we employed a novel animal model of depression. Therefore we subjected
male C57BL/6 mice to a 4-week stress procedure comprising rat exposure,
restrained stress and tail suspension. This procedure results to a strong decrease in
sucrose preference, a sign of anhedonia in rodents, in 50-70% of stressed animals.
Mice that undergo a stress procedure, but do not develop a decrease in sucrose
preference, are considered as resistant to stress-induced anhedonia. These mice
were used as an internal control for the effects of chronic stress, not associated
with depressive-like state. Behavioral analysis performed after the termination of
the stress procedure showed that features of anhedonia and chronic stress can be
clearly distinguished in our model. Anhedonia, but not chronic stress per se is
associated with key analogues of depressive symptoms including deficient
contextual learning, while other behavioral changes, e.g., increased and locomotor
alternations resulted from chronic stress occurred independently from anhedonia
(Strekalova et al., 2004, 2005, 2006).

In depressive patients, REM sleep is characterized by specific changes, e.g.
decreased latency, increased amount during the first part of the night and flattening
of the circadian component. Therefore, we investigated whether anhedonic state, in
contrast to the effects of chronic stress, was accompanied by specific changes in
sleep pattern. In order to address this question, one week after chronic stress
procedure, anhedonic, resistant and control mice were implanted with
electroencephalographic (EEG) and electromyographic (EMGQG) electrodes. After a
week of recovery from surgery, polygraphic recordings were started in all animals.
In order to reinstate anhedonia, stressed groups have being submitted to an
additional tail suspension stress session during 5 days (anhedonic status verified by
the sucrose test). We found that REM sleep duration was significantly elevated
during the active phase (dark period) in anhedonic mice versus control and
resistant animals. Circadian parameters were also altered exclusively in anhedonic
mice, as shown by automatic registration of the home cage activity performed
during five weeks (Dolgov et al., 2005). Thus, during stress-induced anhedonia,
alternations in sleep pattern and day/night activity correlate with cognitive
impairment. This additionally suggests a relationship between these two processes
in the central nervous system.
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N3YYEHMUE HEﬁPOQH3I/IOJIOFI/I‘IJECKI/IX MEXAHMN3MOB HOYHBIX
MNPOBYKJAEHUU U3 2 CTAIUN

Cypuenxoea T.A., Ilocoxoe C.H., Koepoe I'.B., /leeun A.H.
Mockoeckana meouyunckaa akaoemusn um HU.M.Ceuenoea

NHcoMHMYEeCKHEe  HaApYIIEHUST CHA  TPOSIBISIOTCS  TMPEXKIE  BCEro
3aTPyJHEHUEM 3acChIllaHUsl, HEJOCTATOYHON TJIyOMHON CHA M YacThIMH HOYHBIMU
npoOyXJIECHUAMH, KOTOPbIE B II€JOM HaApYLIAIOT CTPYKTYpY CHAa. MexaHu3Mbl
BO3HUKHOBEHHUS 4YAaCTBIX HOYHBIX MPOOYXKJIEHUNW B HACTOSIIEE BpeMs Majo
U3YYCHBI.

Lenpto ngaHHOW paboOTHl SBWJICS aHAIM3 HM3MEHEHUS IapaMeTpoB
nosncomuorpammel  (I1ICT") mepen npoOyxaeHun u3 2 craguu y OOJBHBIX C
WHCOMHHUSIMU.

boiio obcnenoBano 17 yenoBek (10 myxumH u 7 sxkeHmuH). CpemaHwuii
Bo3pact 60abHBIX cocTaBui 33.7 + 3.8 xer (ot 21 mo 39 ner). U3 nux, 8 (47 %)
narMeHTaM ObUT YCTAHOBJIEH auarHo3 mHcomHus, 9 (53 %) demoBek kaimod Ha
IJIOXOM COH HE MPEABSBIJIA M PACCMAaTPUBAINCh B KAaueCTBE KOHTPOJIbHOMU
rpynnsl. McclieioBanne cHa MPOBOAUIOCH C MOMOIIBIO METO/Ia CTaHAAPTHOU
nosrcoMHorpadpuu — mnapamienbHo peructpanuu O31, D00, OKI, OMI.
Ounenka craguii U (a3 CcHa OCYILIECTBIISUIACH HAa OCHOBE OOIICHPUHSTOMN
Mexnaynaponnoit knaccudukanum  paz w  craguit  cHa. bbul  npoBeneH
KaueCTBEHHbIN aHanu3 u3MeHenus napametpoB [ICI nepex nmpoOyxiaeHuem u3 2
cratuu B TeueHue 20 cek. CocrosiHue MNPOOYXKIACHUS XapaKTepU30BajOCh
NOSIBJICHUEM alib(a-aKTUBHOCTU U YBEJIMUYEHUEM TOHYCA MBIIIII.

B pesynbrate mpoBeieHHOM pabOThI ObUIO OTMEUYEHO, YTO 3a BCE BpEMs
HOYHOTO CHa TpOOYXIEHHUS H3 2 CTaauud COMPOBOXKIAIOTCS H3MEHEHUEM
aktuBHOCTH D3I 1 OMI'. Ha ocHOBaHMM MONYYEHHBIX JaHHBIX OBLJIO BBIIEIEHO
TPH THUNA NPOOYKIECHUS:

I Ttum — cnoHTaHHOe TNOsIBIIEHHEM aib(a-aKTUBHOCTH C HEOOJIbIIUM
YBEIIMYEHUEM MBIIIEYHOTO TOHYCA;
II Tum — mOsABJIEHWE BCIBIIIKU JUIMTEIBHOCTHIO 1-3 CceK. MEIIEHHO

BOJIHOBOM aKTHUBHOCTH C TOCJIEAYIOIIUM TMOSBICHHEM anb(a-puTmMa (MHOTIA C
HaJ0XXeHUEM alb(a-purMa Ha MeJJICHHbIE BOTHBI DO1);

III Tum — npoOyXxaeHWe ¢ aKTUBAIMEH JBMXKEHMS, 3aKJIIoyaroleics B
3HAUYUTEILHOM YBEJIIMYEHUU aMIUIUTyIbl curHana OMIT ¢ mocnenyromum
NOSIBJICHUEM apTe(aKTOB, CKPHIBAIOIIUX 3aITUCH.

Crnenyer OTMETUTD, UTO Mpeo0sIaaHle TOTO UM UHOTO THUIA IPOOYKIeHUs
y OOJIbHBIX MHCOMHHEHN U 370pOBBIX J0CcTOBepHO paznuuarorcs (p <0,0001 ) (cm.
TabJ1.)

107



Tum NucomHuus (8 4yenoBek) 3nopoBbie(9 uenoBek)
npOoOYKACHUS 45 npoOyXIeHHit 2’7 npoOyXAeHHI

I 53,3 % 10,3 %

11 22,2 % 79,3 %

111 24,4 % 10,3 %

Ha ocHoBanum MOJYYCHHBIX PE3YJIbTAaTOB MOXHO CACIATb CIACAYIOIIHC
BBIBOJBI:

1. VY 310poBbix Hauboisiee yacto Berpedaercd Il tum mpoOykaeHus,
KOTOPBIN PACIICHUBAETCS HAMU KaK Hanbosee Gu3H0I0TUYHBIM.
2. Jns 60IBHBIX MHCOMHHEH MpeuMylnecTBeHHO XapakTepHbl [ u 111

THUIIBI TPOOY>KEHUH.

STUDYING OF NEUROCHEMICAL MECHANISMS OF NOCTURNAL
AWAKE FROM 2ND STAGE

Surnenkova T.A, Posokhov S.1., Korov G.V., Levin Ya.l.
The Sechenov Moscow medical academy, Moscow, Russia

TOMUYECKUE OCOBEHHOCTHU YJIEKTPUUECKO AKTUBHOCTH
AUAITA3OHOB 331" BO BPEMS CHA Y OBCJIEAYEMBIX C PA3SHBIM
YPOBHEM TPEBO’KHOCTH

Cuvicoesa 10.10.

HHUH neuporxuovepuemuxu um A.b Kocana IODY
FOoicnvtii nayunwiit yenmp PAH,
Pocmoe-na-/lony, Poccus

Tonuyeckue 0COOEHHOCTH 3JEKTPUUYECKON AaKTUBHOCTH TI'OJIOBHOI'O MO3Ta,
OTPAKAIOUIME  LUTOAPXUTEKTOHMYECKHE  3aKOHOMEPHOCTH  PUTMHUYECKUX
U3MEHEHUN MEMOpaHHBIX TMPOILECCOB LiepeOpalbHBIX HEMPOHOB, MMEIOT YEPTHI
VUHIUBUIY ATBHO-TUIIONOTHYECKOr oOycioBiaeHHocTH (LllemoBanbHUKOB © Ap.,
1997), 4TO MOXKET MPOSIBAATHCSA HE TOJBKO B OOJPCTBOBAHMHU, HO U BO BPEMS CHA
(JIeBun u ap., 2001). Kak BbISICHWIOCH, 3TO KAaCaeTCsl TAKXKE TE€X WHIUBUAYAJIbHBIX
pas3nuyuii, KOTOpPbIE CBSI3aHbI C YPOBHEM JIMYHOCTHOM TpeBoxHOCTH (BepOuukuii,
2003). B aToM 0coOblli UHTEPEC BBHI3BIBAIOT M3MEHEHUsI TOMMYECKUX TOKa3aTeen
aMIUIMTYJbl KOJeOaHMil B pa3HbIX YacTOTHBIX JuanazoHax O3l Bo Bpems
yriyOJieHus MeJJICHHOBOJIHOBOT'O CHA.

bruto npoBeneHo nonrcoMHorpaduueckoe odcnegoBaHue 47 UCHBITYEMbIX
MYKCKOTO M JKEHCKOTo Iojila B Bo3pacTe oT 19 mo 22 ner 6e3 HapylieHUH
3nopoBbsi. Bce onum mocpenctBom Tecta Crnumnbeprepa-XaHWHa ¢ KAl
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MPOCKTUBHBIX TECTOB ObUIM Iu(GEpeHIMPOBAHbI HAa TPYIIbBlI JIMI BBICOKOH,
YMEPEHHOM M HHU3KOW JINYHOCTHOM TPEBOXXHOCTU. B yKa3zaHHBIX rpynmax mnocie
ajantalMoHHOM Houu coMHorpadom Leonardo (I'epmanusi) peructpupoBanach:
20T B orBenenusix C3C4, P3P4, O102, a takxe D0I', OMI', OKI', TopakanbHblii
U a0JJOMUHAJIbHBIA KOMITIOHEHTHI AbIXaTEIbHBIX JIBUKEHUI, OPOHA3aJIbHBIN MOTOK,
IIyM JbIXaHUs, JaHHbIE aKTUrpaduu U IMyJILCOKCUMETPUU TMPHU BBIMOJIHEHUU
napajijieIbHOTO BHJIEOMOHUTOpUpOoBaHUs. OOcCieI0BaHMs IO YKa3aHHOM cxeme
MOBTOPSUIUCH C HEJIETbHBIM UHTEPBAJIOM.

[To pe3ynbraram oOcCIe10BaHMM BBISICHUIOCH, YTO | cTaius HOYHOTO CHA, 1O
CPaBHEHHUIO ¢ 0OJPCTBOBAHUEM, Yy UCHBITYEMbBIX C Pa3HbIM YPOBHEM TPEBOXKHOCTHU
XapakTepU3yeTcsl YBEIWYEHUEM aMIUIUTYyAbl U CHI)KEHUEeM 4acTtoTel OOl
Jomunupytomum putMoM B O3 mepBoil craauy HOYHOTO CHa Yy BCeX
UCIBITYEMBIX C pPa3HbIM YPOBHEM TPEBOKHOCTH SBIIAETCS anb(a KojedaHus,
MOJYJIMpPOBAaHHbIE B BepeTeHa. EciM y U C BBICOKOM TPEBOXKHOCTBIO HE
BBISIBJBSUIMCH MEXKIOJIYLIApHbIE pa3iuuus B KoJeOaHuax anb(a nuamazoHa, TO Y
o0cneayeMblX YMEPEHHOM M HU3KOW TPEBOXKHOCTH - JTOMUHHPOBAJA 3aThUIOYHAsS
obnactpe npasoro nonymapusa. Bo II craguu cHa gomunupyromuM purtmom 991
BTOpOM CTaJuu CHa BO BCEX IPYIIAX HCIBITYEMbIX siBisgeTcs curma putMm. Ho,
€CIM Yy JIMIl C BBICOKMM YPOBHEM TPEBOKHOCTH MAaKCHUMaJIbHOE 3HAUYCHUE
MPEICTaBIICHHOCTH CHIMa pHUTMa OTMEYaeTcsl B TEMEHHOM o001acTh MpaBoOTo
NoJIyIIapus, MUHUMAJIbHOE — B 3aThUIOYHOM 0OJIACTH MPABOro MOJYyIIApHUs, TO Y
JIUI ¢ YMEPEHHBIM YPOBHEM TPEBOKHOCTH MaKCUMaJbHas MPEACTaBIEHHOCTH CHUra
puTMa HaOIIOJAETCS B IEHTPAIBHON 00J1acTH 000MX MONIyIIapHid, a MUHUMAaJbHAS
— B 3aTbUIOYHOW oOjacTh. XOTS y JIMI C HHU3KUM YPOBHEM TPEBOKHOCTH
HauMOOJbIIasl TPEACTABICHHOCTh CHUTMa pHUTMa HAOIIOMAeTCS B IEHTPAIbHON
obOnact O0OWMX TONymIApuii W B TEMEHHOW OOJACTH MPaBOrO MOIyHIapus,
MUHUMAaJbHAsA — B 3aTbutogHOM obmactu. B III-IV craamsx y ucmbITyeMbIx Bcex
TpeX Tpynn JOMUHUPOBAIM J€bTa-2, a TAaKXKe JAejibTa KosueOaHHs, a B Hayalie
pazButus III craguu taxxe koynebaHus curma auamna3zoHa. Eciu y Jidil ¢ BEHICOKUM
YPOBHEM TPEBOKHOCTU TMPEACTABICHHOCTh JENbTa-2 pPUTMAa B LEHTPaJIbHOU
o0JlacTM MPaBOro TMOJyHIapusi W TEMEHHOM o0nactu o000ouxX mosylapui
JOCTOBEPHO BBIIIE, YEM Y HCIBITYEMBIX C YMEPEHHOM M HU3KHM YPOBHEM
TPEBOXHOCTU, TO MPEACTABIECHHOCTh JENbTa-2 Yy HCHBITYEMBIX C BBICOKUM
YPOBHEM TPEBOKHOCTH B IEHTPAJbHON 00JACTH JIEBOrO MOJYyIIApUS U
3aThIJIOYHOM 00JaCTH MPABOTO MOTYIIAPHS JOCTOBEPHO BHIIIE, YEM Y UCTIBITYEMBIX
C YMEPEHHBIM YPOBHEM TPEBOKHOCTH.

Takum 00pa3oM yCTaHOBJEHO, YTO WHIUBUIYJIbHO-TUIOJOTUYECKHE
0COOEHHOCTH, OOYyCIIOBJIEHHbIE YpPOBHEM JIMYHOCTHOW TPEBOKHOCTH, TECHO
CBA3aHbl C TONHMYECKHMMH IOKA3aTEIIMH JIEKTPHUUECKOW AKTUBHOCTH T'OJIOBHOTO
MO3ra pa3HbIX YacCTOTHBIX JHMAMA30HOB, KOTOpPbIE HAOIIONAIOTCS B MPOLECCE
yIiyOJeHuss MEIJIEHHOBOJHOBOTO CHA. DTO OTPa)KaeT HAIPaBICHHOCTb Pa3IMuuid
B XapakTepe NepecTpoeKk LepeOpanibHOr0 PUTMOreHe3a BO BpeMsi YriayOiaeHus
MEJUIECHHOBOJIHOBOM (pa3bl CHA y JIMI] Pa3HOT'O YPOBHSI IMYHOCTHON TPEBOKHOCTH.
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TOPICAL CHARACTERISTICS OF ELECTRIC ACTIVITY OF EEG
DIAPASONS DURING SLEEP IN HUMANS WITH DIFFERENT
ANXIETY LEVEL

Sysoeva Yu.Yu.
A.B. Kogan Research Institute for Neurocybernetics
SFU, Rostov-on-Don, Russia

INPUMEHEHUE 30IIUKJIOHA U CKOHAP-TEPAIIMU ITPH
XPOHUYECKOHN NTHCOMHHMMU Y BPAYEN CKOPOH ITOMOIIIN

Tapakanoe A.B., Kymoeas E.B.
Pocmoeckuit I'ocyoapcmeennwtit Meouyunckuii Ynueepcumem
Pocmoe-na-/[ony, Poccus

B Hacrosimiee Bpemsi B pa3BUTBHIX CTPAHAX PACCTPOICTBAMHU CHA CTPaarOT
12-35% Bcero Hacenenus, a y 95% Juoneld B TEUEHUM >KU3HU HMEIU MECTO
npobnemsl co cHoM. OcoOyio Tpynmy OONBHBIX, CTPAAIONIUX WHCOMHUEH,
COCTaBIJISIIOT JIIOAM, MNPOPECCUOHANIbHASL JI€ATEIbHOCTh KOTOPBIX CBsI3aHa C
nenpuBanued cHa W paboTOM B YCIOBUSAX XpoHUYEcKoro crtpecca. K atoi
KAaTeroOpuyd MOKHO OTHECTH MEIMUMHCKUX PaOOTHUKOB. Cpenu HUX BBLACIAIOTCS
Bpaul CKOpO NOMOLIM, padoTarollie B HOYHYIO CMEHY, MHOTJIa B YCIIOBHSIX
pHUCKa.

[IpoBeieHO CKPUHUHTOBOE HCCIIEIOBAaHUE CYObEKTUBHOM OLEHKHU CHA CPEeAU
Bpauelt ckopoil momoru (n=342). bonbHbIE XPOHUYECKOW HHCOMHHEH OBLIN
pasziereHsl Ha 2 TPYIIbI, COMOCTaBUMbBIE MO IOy, BO3PAcCTy, CTaXy paboOThl B
yCJIOBUSIX AenpuBauuu cHa. | rpynmna (n=53) npuHHMana mnpenapar 30MUKIOH
(umoBan) B go3e 7,5 mr B teuenune 10 nueil. 2 rpynmna (n=20) moiyumna Kypc
YpE3KOKHOM 3JIeKTpouMITysibcHOWM Tepanuu amnmapatom CKOHAP — 94,7 (10
npoueayp). Y OOJbHBIX XPOHUYECKOW MHCOMHHUEH H3YydalloCh COCTOSIHUE
MEPEKUCHOTO OKUCIICHUS JIUIUJIOB U aHTUOKCUIAHTHOM 3allUTHI B TJIa3M€ KPOBU U
PUTPOILUTAX, U TAKIKE [TOKA3ATENIU CTPYKTYPHOI'O COCTOSIHUSI MEMOPAH J10 U TIOCTIe
JICUCHHUS.

Pe3ynbraThl ucciienoBaHUs IOKa3alM, YTO JIENIPUBALUS CHA y Bpadei
CKOpOl TOMOIIM, CBSi3aHHAsI C TIpodeccHoHaIbHON aAesTeNbHOCThI0, B 51,7%
CIy4yaeB TMPUBOJMUT K PA3BUTUIO HHCOMHHMYECKHX paccTpouctB; y 23,7%
NAlMEHTOB  OTMEYAEeTCs XPOHMYECKass MHCOMHHUS, TpeOylomas JieYeHUsl.
OOHapyXeHO, 4YTO y TMAalMEHTOB C XPOHUYECKONM HMHCOMHHMEH OTMeYaeTcs
CHIDKEHUE TIeHepaluu aKTUBHBIX (OpM KHUCIOpoAa Ha (HOHE JOCTOBEPHOTO
MOBBIMICHUS coiepkaHus mMU(POBBIX OCHOBAHWUN M YyTHETCHUS] aHTUOKCHUAHTHBIX
(GbepMEHTOB B DpUTPOIIUTAX.

[Ipy HOpManu3auMM CHa TMOJ BIMSHUEM 30MHUKJIOHA JOCTOBEPHO
MOBBIIIAETCS XEMUJTFOMUHUCIICHTHBIN OTBET IJIa3Mbl KPOBU, IPUOJIMKASICH K
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3HAYEHUIO B KOHTPOJIBHOM TpyIIE, NOBBIMIAETCS AKTUBHOCTh AHTUOKCHUJIAHTHBIX
(dbepMeHTOB (B EPBYIO OYEPE/ib, KATaIa3bl).

[Ton Bausanem CKOHAP-tepanuu 10CTOBEPHO NOBBIIAETCS AKTUBHOCTH
KJIETOYHBIX AHTHOKCUJAHTHBIX (PEPMEHTOB — CYNEPOKCUAIUCMYTa3bl U KaTalasbl.
VY G0JIbHBIX BTOPOM T'PYIIBI MOCTE JCYCHUSI JOCTOBEPHO CHUKAETCSA COJIEpKAHUE
BHEIPUTPOILUTAPHOTO TEeMOTJIOOMHA U MHUKPOBSA3KOCTh O€JNOK — JUIUIHBIX
KOHTaKTOB, VYJIYYIIaeTCsl CTPYKTYpHOE COCTOSSHUE U LEJOCTHOCTh MeMOpaH
SPUTPOLIUTOB.

ZOPICLONE AND SCENAR-THERAPY APPLICATION ON CHRONIC
INSOMNIA IN EMERGENCY PHYSICIANS

Tarakanov A.V., Kutovaya E.V.
Rostov State Medical University, Rostov - on-Don, Russia

W3YUEHUE OBYCJIOBJIEHHOCTHU MOKA3ATEJEN IBIXAHUA
KOIIIKA YPOBHEM EE BA30BOH TPEBOKHOCTH B
BOAPCTBOBAHHUU U BO BPEMS CHA

Tymacoea H.K.
HHUMH neupoxuoepnemuxu um A.b Kozana FO®Y, Pocmoe-na-/{ony, Poccus

JIpIxaHue, Kak Ba)KHEWIIMK I10KA3aTelb XU3ZHEACATEIbHOCTH OpPraHu3Ma,
UTPaeT CYIIECTBEHHYIO POJb B OOCECIEYCHHH HEMPEPHIBHOCTU TMPOIECCOB
TKAaHEBOTO MeTaboJM3Ma B ITUKJIE OOIPCTBOBAHUE - COH. PeryIsiius qpxaTeabHbIX
JIBIDKCHUN 00ecneunBaeTcsi MOOYEPEAHBIMU  pa3psallaMu  JSKCIHUPATOPHBIX U
SHCIUPATOPHBIX HEUPOHOB JABIXATEIbHOrO IIEHTpAa MPOAOJrOBATOIO MO3ra,
KOTOPBIM CBSI3aH € TUNOTAJaMycoM, OOpa3OBaHUSAMH MapaTuMOUUYECKOTO
KOMIUIEKCA M JPYTUMH CTPYKTypaMu Mo3ra. B COOTBETCTBUM C 3THUM MOKHO
MPEANOJIOKUTh, YTO TTOCKOIBKY BBIPAKEHHOCTh 0a30BOM TPEBOKHOCTH KUBOTHBIX
B 3HAUYMUTEJILHOM Mepe 00YCJIOBJICHA BIMSHUSMU MHHAAJIEBUIHOTO KOMILIEKCA Ha
NEeSATENbHOCTh TIYOOKHX M KOPKOBBIX OOpa3oBaHUM, TO 3TO JOHKHO BIMSITH Ha
paboTy HEHPOHOB ABIXATEIBHOIO LIEHTPa B 0OJAPCTBOBAHUM U BO BPEMs SIH30/10B
CHa.

JIJist IpOBEPKH ATOTO MPEANOI0KEHUS OBUTH MTOCTABICHBI SKCIIEPUMEHTHI Ha
14 B3pocCHBIX KUBOTHBIX 0bOoero mona (komkax). [lo xapakrepy moBeneHus B
HOBBIX YCJIOBHSIX COJIEp’KaHUS >KMBOTHbIE ObUTM mudepeHnupoBaHbl Ha JBE
Tpynmnbl: 0coOM C BBICOKOW M HH3KOM 0a30BOW TPEBOKHOCTHIO. B KkauecTBe
KpUTEpPUEB Opaianch TOKa3aTeIN JIBUTATEILHOW aKTUBHOCTH, OCOOCHHOCTH
XapakTepHbIX 103, XapakTep BOKAJIMU3AlMU, BBIPAXKEHHOCTh TPYMHHIa M Jp.
(BepOuukuii, 2001, 2005). Hcnonb3oBaHHME TEH30METPUYECKOIO JIaTUMKa
(pa3zpaborka HUU wnelipokubepuetuku HODY, arop JI.Kpuser) mno3Bosisiio
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KOHTPOJIUPOBATh YacTOTY JbIXaHUS BO BpeMs 3-X DTanoB yraiieHus
OPUEHTUPOBOUYHOU pEAKIMHU >KMUBOTHBIX, PA3BUTHS APEMOTHI U CHA. Pa3Butue cHa
NOATBEPKAAIOCH dJeKTporpaduuecku nocpeactsom peructpanuu IKol', OMI u
D0I" Ha komnbroTepHOM TIosurpade Sagura-2000.

[IpoBeneHne SKCIIEPUMEHTAIBHBIX HAOIIOJIEHUNM 3a KMBOTHBIMHU TOKA3aJio,
YTO B AaKTUBHOM U B CIIOKOMHOM OOJPCTBOBaHUU JOCTOBEPHBIX OTJIMYUMN
noKasaresyiei JbIXaHusl KUBOTHBIX, TPEOBIBAIOIINX B AKCIIEPUMEHTAIBLHON KaMepe
(1,2 x 1,2 M) B UHTAaKTHOM COCTOSSHUM ¥ B TIIepBOM ¢aze yrameHus
OpUEHTHUPOBOYHOTO pediekca He Obulo  3apeructpupoBaHo. OpHako B
pelaKCupoOBaHHOM OOJIPCTBOBAHWM M OCOOCHHO NMPHU Pa3BUTUU APEMOTHI, BIUIOTH
no nosinenus B DKol COHHBIX BepeTeH, BO BTOPOM U TPeTheil (asze yrameHus
OPHUEHTHUPOBOYHOTO pediiekca ObUTH BBISIBICHBI H0cTOBepHBIC (p<0,05) pazmuums
YaCTOThl JBIXATEJIbHBIX JBUKEHUU Yy *UBOTHBIX C BBHICOKOW M HHM3KOW 0a30BOi
TPEBOKHOCThIO. YacToTa ApIxaHus OblUla HUXKE Yy oco0ell ¢ Hu3Koi 0a3oBoM
TPEBOXKHOCTHIO. MeHbleld OblIa U XapaKTepUCTHKAa BapuaOENbHOCTH 3TOrO
nokaszarensi. ITHTepecHO OTMETUTb, YTO BO BpEMsl Mepexojia K riayOOKoOMy CHY
JIOCTOBEpHBIC DPa3fiMuus B XapaKTepe MAbIXaHUS >KUBOTHBIX COXPAHSIIUCh, 4YTO
COOTBETCTBOBAJIO MOJHOMY YTallleHHI0 OPUEHTUPOBOYHOTO peduiekca.

B kadecTBe NpUYMHBI TAKUX pa3IMYUN PACCMATPUBAIOTCS OCOOEHHOCTH
YCTOMYMBBIX CBSI3€M MepelHMX 00JlacTe KOpbl OOJBIIMX MOJyIIaApUil U
JOp30MeIMaIbHBIX ObOJlacTell XBOcTaToro siapa. Bo3MoOXKHO, cOoXpaHEHHE 3THX
CBs3EH HEOOXOIMMO /Il 00ecTieueHrs COYeTaHusI OCOOCHHOCTEN pearupoBaHus C
COXpaHEHUEM CITOCOOHOCTH K MOBEJCHYECKOMY 3aTauBaHUIO T€X 0CO0EH, KOTOPhIM
CBOMCTBEHHA BBICOKasi 0a30Basi TPEBOXKHOCTh. He3aBUCHUMO OT TOTO, YTO MOKaXKET
IIPOBEPKA ITOTO MPEATOI0KEHHSI, O0HAPYKEHHBIC PAa3IMUUs B XapaKTepe JAbIXaHUs
MOTYT OBITh HCIIOJIB30BaHBI i1 AW depeHIuanuy KOMeK Ha XWUBOTHBIX C
BBICOKOW M HU3KOH 0a30BOM TPEBOKHOCTHIO.

THE STUDY OF CONDITIONALITY OF CAT BREATH ACTIVITIES BY
BASIC ANXIETY LEVEL ON AWAKE AND SLEEP

Tumasova N.K.
A.B. Kogan Research Institute for Neurocybernetics, SFU
Rostov-on-Don, Russia
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IODEKTBI HSP70 HA TEMIIEPATYPHBIE, BPEMEHHBIE U
CIIEKTPAJIBHBIE XAPAKTEPUCTUKH COCTOSTHUM CHA U
BOJIPCTBOBAHMUS Y KPbIC U TOJIYBEM

Xyouk K.A.

Hucmumym 3601104uonHol husuonozuu u ouoxumuu
um. U.M. Ceuenoea, PAH, CI16, Poccus

e-mail: kirik82(@mail.ru

EFFECTS OF HSP70 ON THERMAL, TEMPORAL AND SPECTRAL
CHARACTERISTICS OF SLEEP AND WAKEFULNESS STATES IN
RATS AND PIGEONS

Khudik K. A.

Sechenov Institute of evolutionary physiology and biochemistry
RAS, St.-Petersburg, Russia

e-mail: kirik82@mail.ru

Heat Shock Proteins (HSPs) is basic protective molecules in our organism. It
is shown, that expression of HSPs increase in response to long-term wakefulness
or sleep deprivation (Cirelli, Tononi, 2000; Terao et al., 2003). But these
investigations did not answer to a question, whether possess chaperones proper
somnogenic and thermoregulatory effects. Effects of exogenous Hsp70 on sleep
and wakefulness states of the whole organism are investigated only in laboratory
comparative thermophysiology IEPHB, RAS. The aim of the present investigation
is to study thermoregulatory and somnogenic effects of Hsp70 in homoiothermal
animals.

The investigation was carried out in pigeons Columba livia and Wistar male
rats. Continuous record (during 12 h and more) of electrophysiological parameters
(electroencephalogram, electrooculogram, contractile muscular activity, brain
temperature, tail temperature (rats) and temperature of unfeathered leg part
(pigeon)) was carried out by computer system (SASR). Temporal, spectral and
thermoregulatory characteristics were analyzed in control conditions and after
intracerebroventricular microinjection of exogenous Hsp70 with special computer
programs.

It is found that microinjections of Hsp70 into 3-rd brain ventricle in rats and
pigeons caused a decrease in brain temperature (by 0.4-0.5°C) and contractile
muscular activity (by 40-50%). An increase in the total time and the episode
duration of non rapid eyes movement sleep (Non REMS) (by 15-18%) and a
decrease in the total time of wakefulness and rapid eyes movement sleep during 3-
6 hrs in this animals was observed. Spectral analysis did not shown significant
changes in power density after microinjections of Hsp70 in comparison with the
control. An increase in Non REMS correlates with a decrease in brain temperature.
It can be evidence about relation between these processes. Indeed, special analysis
shown, that the number of prolonged episodes of Non REMS increase in the first
hours after microinjections of Hsp70. Brain temperature decrease in this episodes
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of Non REMS. Summarized contribution of Non REMS episodes to the decrease
in brain temperature clear increase in comparison with the control.

Data obtained show that exogenous Hsp70 possess moderate hypothermic
and marked somnogenic effects in rats and pigeons.

SOPEKT IBIXAHUS N3SMEHEHHOM 'A30BOM CPEJION HA COH

Ilycmanosa T.A., Mcmuooeckaa E.A., Bypukoe A.A.
Jlabopamopus neipoouonocuu, Kagpeopa Ooweit buonozuu
Iledazozuueckuit uncmumym FO®Y, Pocmos-na-/[ony, Poccus
t_shustanova@mail.ru

EFFECT OF BREATHING WITH A MODIFIED GAS MEDIUM ON
SLEEP

Shustanova T.A., Mstybovskaya E.A., Burikov A.A.
Lab of Neurobiology, Dept. of general biology, Rostov state pedagogical institute
SFU, Rostov-on-Don, Russia

The research of anabolic function sleep represents the large scientific
interest. For disclosing mechanisms of adaptation in dynamics of cycle
wakefulness-sleep is necessary change of functional condition of organism and
central nervous system aside catabolism. As system influence we choose breath by
changed gas environment with the increased contents of carbonic gas (CO2). As
activity of the central nervous system and the mechanisms of sleep are closely
connected with by free radical processes, the establishment of influence on sleep of
substance - antioxidant — dimethylpyrazolilselenide is logical.

The researches are lead out on 11 examinees 18-23 years of both genders.
The breath by gas mix enriched with carbonic gas (partial pressure of carbonic gas
7-8 mm of mercury pole, 1 % CO2), was carried out with the help of the device
«Samozdrav». The multiparametrical estimation of functional status was made
with use the computer polygraph «SAGURA» — «Laboratory of sleep». Intensity
of free radical processes in saliva and blood judged on the standard biochemical
parameters.

Hypercapnia (gas medium with the increased contents of carbonic gas)
causes activation of regenerative functions of brain. It is expressed in increase of
general duration of sleep and its phases. The different change of slow-wave and
paradoxical phases of sleep testifies to an opportunity of realization of anabolic
function of sleep in its different phases. In researches on influence of selenium-
contained substances on sleep the participation of slow-wave sleep is established
during restoration by decrease of intensity of free radical processes.

Work is supported by the grant of the Russian Federal Property Fund
04-04-96806-p2004- south
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BEPETEHOOBPA3HASI AKTHBHOCTb MO3I'A KPBICbI:
OPTAHM3AIIUA U ITEPECTPOUKH BO CHE U B bOJAPCTBOBAHNH

Acenkoe P.B., Bepouykuii E.B.
FOxcnotit nayunotii yenmp PAH, Pocmoe-na-/[ony, Poccus

®opMUpoBaHUE MEUICHHOBOJIHOBOM (pa3bl CHA BO MHOIOM OOYCIJIOBJIEHO
NesATeNbHOCThIO Hecneuupuueckux sanep tamamyca (Morison. Dempsey, 1942;
Jasper, 1960; I'ycenbnukoB, CynuH, 1968; Steriade et al., 1984-1991), paGotsl
KOTOPBIX CIOCOOCTBOBAJIM PA3BUTHUIO MPEJCTABICHUN O TalamMO-KOPTUKAIBbHON
Hecnienupuueckor cucreMme. COIMACHO ATUM MPEACTaBICHUAM (POPMUPOBAHUE
PUTMUYECKOM aAKTMBHOCTH CHIMa-Juana3oHa B  MEIJICHHOBOJIHOBOM  CHE
00YyCJIOBIIEHO JESITEIIbHOCTHIO TATAMUYECKHUX MEHCMEKEPOB.

[IppyueM oOxHM  HCCIIENOBAaTENM  CYUTAIM, YTO HA POJb  TaKUX
PUTMOBOAMTENECH MPETEHAYIOT, MPEXAE BCEro, crnenupuyeckue sjapa Tajamyca
(Andersen, Eccles, 1962), npyrue — oTmaBaiud TmaibMy TEPBEHCTBA €T0
Hecniermduueckum obOpazoanusim (bypuxos, 1971, 1985; Bepouukwuii, 1980). A
TPETbM AaBTOPBI MOJIATalM, 4YTO BEAYyIIEW CTPYKTYpOll B 3THUX IMpoleccax
BBICTYIIAIOT B MEPBYIO Oouepeab 00JacTh KOpbl Oonapmmx nosymapuid (ypuHsH,
1975; Kpatun, Cotauuenko, 1987; Timofeev, Steriad, 2004). [TosTomy ogHuM 13
KJIFOUEBBIX ~ BOIPOCOB TOHUMAaHUSI €€ OpraHu3aluu  SBISIETCS  HU3y4YeHUe
B3aMMOBJIMSIHUH Pa3JIMUHbIX CJIO€B KOPbI U TAJIAMHYECKHUX SJIEP.

Jlnst aToro B ombiTax Ha 32 Kpbicax 00oero noja JuHuu Bucrap Becom 200-
250 T mpOBOAMIIOCH UCCIIEIOBAHUE TAJIaMO-KOPTUKAJIbHBIX BIUSHUN HA PA3IMYHbIC
CJIOM KOpPbI COMATOCEHCOPHON KOpBI KPBICHI B COCTOSIHUM OOJPCTBOBAaHUS U
MEJUICHHOBOJIHOBOM (ha3bl CHa Ha TMpUMEpPEe CIOHTAHHOM W  BBI3BAHHOU
BEpPETCHOOOpa3HOMI aKTUBHOCTH. Huddepennuponanoch MaCCUBHOE
00oApCTBOBaHME U YPOBHM MEUICHHOBOJHOBOIO CHA, B KOTOPBIX CKJIEHKaMH
MHUKPO3JIEKTPOAOB PETUCTPUPOBATIACh (POKaJbHAs aKTUBHOCTb KOPbI U Tajamyca.
[Ipn pasgpakeHuMM HHTpalaMMHApHBIX saep, a Takke VPL, VPM tamamyca
KOHTPOJIUPOBAJICS TIOPOT pEaKLMK BOBJICUCHHS, a TaKKe 00paliasoch BHUMaHUE
Ha U3MEHEHHsI CYMMapHOM aKTUBHOCTH B MPOEKLUMOHHBIX 00JACTSIX KOPBI B OTBET
Ha TaKTUIBHYIO CTUMYJSIMIO BUOpucC. Onpenensyiich ITUKOBBIE JIATEHTHbHIE
NEPUOJbl U aMIUIMTYJbl Pa3jIM4YHbIX KOMIIOHEHTOB BBI3BAHHBIX IMMOTEHIMAJIOB, a
TaK)Ke MOKa3aTelled UX KOT€PEHTHOCTH U (Pa30BbIX CIBUTOB.

O6napyxeHo, u4To (oKaJbHAas  BEpEeTeHOOOpa3Hasi aKTUBHOCTh B
COMaTOCEHCOPHOW Kope, crnenuduyeckux M Hecreuupuueckux sapax Tajlamyca
MOXXET BO3HHUKATh W PACHPOCTPAHATHCS HEOJHOBPEMEHHO, YTO TOBOPUT O
BO3MOXXHOCTH HE3aBHUCHUMOW €€ TeHepalMd B JTUX CTPYKTypax. OTO
HOJTBEPXKIACTCSI MPOTUBO(A3ZHBIMU B3aMMOOTHOUICHUSIMH  BEPETEHOOOpa3HON
aKTUBHOCTU B KOope U Tasamyca. [loka3aHo, 4YTO CHOHTaHHas BEpeTeHOOOpa3Has
aKTUBHOCTb HauOoJyiee BBIpa)KEHA B BEPXHUX CIIOSAX COMATUYECKOM KOpPBI IpH
pa3HON CTENEHH COIJIACOBAHHOCTH C AKTHUBHOCTBIO HI)KHHMX CJIOEB, YTO MOKET
pacleHUBATbCA, KaK NPOSBICHHUE JIOMUHHUPOBAHUS BEPXHUX CJIOEB KOPbI HAJ
HUKHUMU.
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BbIsiBIeHO, UYTO HH3KOYACTOTHAS CTUMYJSIIHS — CHEHU(PUYECKUX U
HeceM(PUUECKUX SAep TajlaMyca BBI3BIBAET YETKHE TMOCIONHBIE 3((EKTH
peakiuii  BOBJECUEHUS W  yCHIEHHUS BETEPEHOOOpa3HOW  aKTHUBHOCTH B
COMAaTHYECKOH Kope. DTO Haubosee OYEBUIAHO M0 aMIUIUTY/I€ BHI3BAaHHBIX OTBETOB
BEPXHUX W HWKHHUX CIIOEB KOpBI, IO HEOJHO3HAYHOCTH BPEMEHHOW TUHAMHKHU
HOJIOKHUTEIbHBIX M OTPUIATEIbHBIX (ha3 OTACNBHBIX KOJEOaHWid, a TaKxke IO
U3MEHEHUSAM (OPMBI U JUTUTEIHHOCTH BOJIH.

O06o0uieHne MoyuYeHHBIX Pe3yJIbTaTOB U UX OOCYXJAECHUE JaeT OCHOBaHHE
NpPEACTaBUTh YTO IMOCIOWHAs BBIPAKEHHOCTb 3(P(PEeKTOB BOBJICUCHHS U yCUIICHUS
BEpPETEHOOOPa3HOW AaKTUBHOCTH IMpH IEpexoae OT OOJpCTBOBAaHUS KO CHY HeE
TOJIBKO  XapaKTepu3yeT JaOWJIbHOCTh KOpBbl  OONBIIMX  MOJNYLIApUH, HO
JEMOHCTPUPYET BAXHYIO pOJIb HHUCXOAAIIUX KOPTUKO(DYTadbHBIX CBsI3€d B
OpraHM3aIi BEPETEHOOOPA3HON aKTHMBHOCTH, YTO MMEET Ba)KHOE 3HAUYCHUE TS
NOHMMAaHHUs PAa3BUTHUS TMPOIECCOB CHHXPOHU3AIMHU B TallaMO-KOPTHKAIHHOU
CHCTEME BO BpeMsi OPMHUPOBAHUS MEAJICHHOBOJIHOBOH (ha3bl CHA.

RAT BRAIN SPINDLE ACTIVITY: CONSTRUCTION AND
RECONSTRUCTIONS DURING SLEEP AND WAKEFULNESS

Yasenkov R.V., Verbitskiy E.V.
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C. JI. Hluwkun, B. M. Kosanwv3on, B. b. /lopoxoe

CraproBble MYHKTHI AJIsl IOUCKA
COMHOJIOTMYECKOU UH(pPOpMAIINHU B
HHTEPHEeTe

KaraJjioru pecypcoB HHTEPHETA 110 CHY

Sleep Medicine Home Page http://www.users.cloud9.net/~thorpy/
Temaruueckuit ykazarenb pa3HOOOpa3HbIX HHTEPHET-PECYPCOB IO CHY, IPEUMYILECTBEHHO IS
CTICIIHAITICTOB.

Neurosciences on the Internet http:// www.neuroguide.com/
MourHbIi KaTajaor HHTEPHET-PECYPCOB MO0 HEHPOHAYKaM C y100HBIM TOUCKOM.

Sleep Home Pages http://www.sleephomepages.org/
CchUIKH Ha KPYITHBIE HHTEPHET-PECYPCHI 110 CHY ¥ COMHOJIOTHH.

CrapToBbIe MyHKTHI JIJIS1 IOMCKAa COMHOJIOTHYECKON MHPOPMAIIUN B HHTEPHETE
http://www.sleep.ru/links/

CchUIKM Ha BaKHEHIIINE WHTEPHET-CAUTHI M TUPEKTOPHH 110 COMHOJIOTHUH (C aHHOTAIMSIMH Ha
PYCCKOM $I3BIKE).

bubauorpadus u Y J1eKTPOHHBIE OMOJINOTEKH

PubMed http://www.ncbi.nlm.nih.gov/PubMed/

HaunbGonee momnHas 6momenunuHckas oudimorpadudaeckas cucrema (Ha ocioBe Medline). J{ms
JKYPHAJIOB, UMEIOIINX 3JIEKTPOHHBIE BEPCUH, €CTh CChUTKH Ha TIOJTHBIC TEKCTHI CTaTeH (ClIemyeT
UMETb B BUJIY, YTO B OOJIBIIMHCTBE CIIy4aeB CBOOOTHBIN TOCTYM K HUM OTCYTCTBYET). Y TOOHBIH
BXOJI, OPHCHTUPOBAHHBIN HA COMHOJIOTOB - C TJIABHOM CTPAHMIIBI caiiTa www.sleep.ru.

Google Scholar http://scholar.google.com/

MoIHbI# MOKCK cTaTel, KHUT U a0CTpakToB. [103BOJISIET HAXOIUTh UCTOYHHUKH IO KITFOYSBBIM
CJIOBaM Jiake B Cliydae, KOT/ia JOCTYI K HUM MPEI0CTABIISICTCS TOIBKO 0 MOJIKMCKE, U B TO XKE
BpPEMsI HAXOJIUT TEKCThI CTaTeH, IIOMEIICHHBIC B OTKPBITOM JIOCTYTIE (B T.4. HEIOCTYITHBIC Yepe3
PubMed). Ccputkm "Cited by ..." B pe3ynbrarax moucka moKa3bIBalOT YHUCIIO Ty OTUKAINH,
HUTUPOBABIINX JAaHHYIO HY6HI/IKaI_II/IIO, " BCOAYT K UX CIIUCKY.

Sleep, dreams and wakefulness http://ural 195-6.univ-lyonl.fr/index_e.html

ExxenHeBHO OOHOBIsIeMas 0a3a qaHHBIX, BKiIrovaromias okoyio 60000 cceutok (B T.4. 60-80-¢ rT.),
pazzenbHo 1o QYyHAAMEHTANbHBIM U 110 KIMHUYECKUM HCCIIEI0BaHUAM; aHHOTAIlMN U JOCTYH K
MOJTHOMY TEKCTY YacTH cTaTeii; paccouika. [lonnepxubaercs naboparopueit Mumens XXyse.

New Abstracts and Papers in Sleep (NAPS) http://www.websciences.org/bibliosleep/NAPS/
bubnuorpaduueckas 6a3za abCTpakToOB 3a TEKYIIHH To. [ mpocMoTpa/moncka 3aiauTe B
paznen "This Week" ("Ha sToit Henene"), 3aTeM MIETKHUTE TIO OJHOM U3 KHOMOK: Author (mouck
o aBTopy), Category (mpocMoTp TeMaTuueckux kareropuii) uinu Keyword (mouck mo
KJII04eBbIM ciioBaM). B pasznene "NAPS - sign up now!" MOXHO moanucarbes Ha €XeHEeIbHYIO
PacChUIKY OIVIABJIEHUU CTATEN IO MHTEpecyrolle Bac temaTtuke.
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BiblioSleep http://www.websciences.org/bibliosleep/

bubnmnorpaduueckas 6a3a abcrpaktos 3a 1990-2001 ronsl. Ha rmaBHO# cTpaHuile HY)XKHO
OTMETHTD TaJIOYKOW HY>KHBIE TOJIBI U IEJIKHYTH 110 KHOIIKE Submit. J[aree MOXHO HCIIOIb30BaTh
HOUCK NoucK 1o aBTopy (Author search), mpocmoTp Temarnueckux kareropuii (Category
search), mouck o kmoueBbIM ciioBaM (Keyword search) nnm croxxnsiii mouck (Power search).

Online papers on consciousness http://www.u.arizona.edu/~chalmers/online.html
Bonbmas oOHOBIISIEMast KOJUICKIIHSI CTaTel 110 co3HaHuio B cBoOogHOM noctytie (D. Chalmers).

KaJjengapb Hay4YHbIX KOH(epeHMii, CHMIIO3MYMOB, IIKO.JI

http://www.aptweb.org/calendar.asp

International Directory of Sleep Researchers and Clinicians

http://www.websciences.org/directory/
MexnyHapOaHbIN KaTaJor UCCIEI0BATENIEH U KIMHUIIMCTOB, 3aHUMAIOLIUXCS CHOM.

Hay4Hble )KypHaJbl (* - ecTh CBOOOAHBbIN 0eCILIATHBIM
JOCTYN K NOJHBIM TeKCTaM):
J. of Sleep Research http://www.blackwellpublishing.com/journal.asp?ref=0962-1105

* Sleep Research Online http://www.sro.org/

Sleep http://www.journalsleep.org/

Journal of Biological Rhythms (OsiBIIuii «Journal of Interdisciplinary Cycle Research»)
http://www.sagepub.com/journal.aspx?pid=183

Sleep and Biological Rhythms http://www.blackwellpublishing.com/journal.asp?ref=1446-9235
Biological Rhythm Research http://www.tandf.co.uk/journals/titles/09291016.asp

* SRS Bulletin http://www.sleepresearchsociety.org/archive.aspx

(*) Dreaming http://www.asdreams.org/journal/
CBOOOIHBIN JOCTYT K MOJTHBIM TEKCTaM HEKOTOPBIX CTaTeH - IO aapecy
http://www.asdreams.org/journal/articles/index.htm

http://mulford.mco.edu/instr/ - ccbuiky Ha paBuUJIa AJi1 AaBTOPOB MEXKTyHAPOIHBIX KYPHAJIOB 110
MEAHUIMHE U OMOJIOTHH

dDuHaHCHUPOBAHUE UCCJTECTOBAHUN

Crpanuna "Funding Opportunities" Ha caiite Sleep Research Society
http://www.sleepresearchsociety.org/FundOpp.aspx
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Pabora

Crpanwnia BakaHcwii Ha caiite Sleep Research Society
http://www.sleepresearchsociety.org/JobOpp.aspx

HayuHnble 0011ecTBA
Sleep Research Society (SRS) http://www.sleepresearchsociety.org/

European Sleep Research Society (ESRS) http://www.esrs.org/

Association of Polysomnographic Technologists (APT) http://www.aptweb.org/

Society for Light Treatment and Biological Rhythms http://www.websciences.org/sltbr/

The Association for the Study of Dreams (ASD) http://www.asdreams.org/
Acconuanuu uccieaoBaTenei cHa (ccbuiku) http:/ www.aptweb.org/links.asp

@DopyMbI IS CHENHAJIUCTOB 110 CHY

http://www.sleepnet.com/wwwboard/health.htm - ¢popymbI 11 KTUHUIUCTOB (MOHUTOPUHT
BeneT The School of Sleep Medicine, Inc., unen Stanford University Center of Excellence for the
Diagnosis and Treatment of Sleep Disorders)

http://www.asdreams.org/idxdiscussions.htm - ¢popymbr Acconpariiy u3y4eHus] CHOBUICHHIA.
Brxrouaror ASD Bulletin Board, ASD News List, ASD Chat, Invited Speakers Discussions.

7ZKHBOTHBIC B OMOMEIUIIHHCKOM YKCIHIEPUMEHTE

Policies on the Use of Animals in Sleep Research
http://www.sleepresearchsociety.org/Policy Animals.aspx

Ha caiite SRS. Paznoo0Opa3nas nndopmarus, ykazaHusi, pekoOMeHIyeMasl IuTepaTypa u
no00pKa CChUIOK Ha JIPyrue HHTEPEHET-PECYPCHI 10 NMPobiieMaM UCIIOIb30BAHUS )KUBOTHBIX B
OMOMEIUITMHCKUX UCCIIEIOBAaHUSIX.

OKcIepUMEeHTHI Ha )KHUBOTHBIX U TYMaHU3M http://www.neuroscience.ru/content/view/203/25/
[Touemy HEOOXOAMMBI HKCTIEPUMEHTHI Ha KUBOTHBIX?

dopmMaTbl JTAHHBIX

Matlab filters for biosignal file formats http://engineering.dartmouth.edu/~schlogl/matlab/eeg/
Ccpinku Ha onucanust popMaToB U mporpaMMmel Uit ux ureHus (Matlab, Octave).

European Data Format (EDF) http://www.hsr.nl/edf/

[Tonnoe onucanune EBponeiickoro popmara qanHbIX. CChUIKM HA IPOrPaMMBbI B OTKPBITOM
JIOCTYTIE, MOJIE3HbIE IIPU €r0 UCIOIb30BaHUU. KoMaHuu, Npou3BoAsIINEe TIPOTrPAMMBI,
ucnons3zytomue EDF.
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IIpouee

Sleep Scoring Manual http://www.aptweb.org/reference/r_k.asp
PykoBozcTBo o craguposanuio cHa Rechtschaffen & Kales (0e3 pucynkos)

Sleep Stage Scoring http://www.emedicine.com/neuro/topic443.htm
PykoBOACTBO 1O CTaAMPOBAHUIO CHA, OCHOBaHHOE Ha npaBmiax Rechtschaffen & Kales ¢
COBPEMEHHBIMU JIOTIOJTHEHUSIMH.

Clinical Protocols http://www.aptweb.org/reference/protocols.asp
KOJ'IJ'ICKIII/ISI KIIMHUYCCKUX HpOTOKOHOB.

Undergraduate, Graduate and Postgraduate Training Opportunities in Basic and Clinical Sleep
Research and Sleep Medicine http://www.hms.harvard.edu/sleep/tmanual/

[MoxpoOHoe onucanue nadoparopwii (B ocHoBHOM CIIIA) ¢ TOUKH 3peHUS BO3MOXHOCTH
CTaXMPOBKH H T.II., TPAHTBI ¥ CTUIICH/INY.

Technical Tips http://www.aptweb.org/techtips.asp
TexHuueCcKne COBETHI MO MOTUCOMHOIPA()UUECKOH PErUCTPALHH.

Guideline for Emergency Situations During Recording Polysomnograms
http://www.aptweb.org/reference/emergency.asp
JleiicTBUS B Upe3BBIYAMHBIX CUTYaLUAX MIPH MOTUCOMHOTpaUIECKOil perucTp
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