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TEMATUKA
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Ctpecchl M HeBPO3kl, 3(hhexTMBHLIE NOAXOALI kK NPOdUNAKTHKE U Tepantu

MNamATe, MblWWNEHWe U CO3HaHWe

HeiipoHayku Ans NCMXONOrWK M pa3paboTku NCUXONOroB ANA MeAHLIUHbI
WHTerpaTMBHAA AEATENLHOCTH HEPBHOW, HMMYHHOM W SHAOKPUHHON CHCTEM
OUINONOrsl COHCOPHLIX CHCTeM, UCNOMb30BaHKe 3KcnepuMeHTaNbHbIX AaHHLIX B
KNUHHKe

Helpocduauonorna ABurateniHou CUCTEMbI

Helipoperynauusa Xu3HeaenTeNnLHOCTH Nepudepuyecknx onraHos

MexkneTouHble B3aMMOJICHCTBHUA B HEPBHOW CUCTEMe

Ponk G6MONOrMYeckn-akTHBHbIX BelllecTB B HEPBHOM CHCTEMe

MeHeTMYECKME W MonekynapHo-Guonoruyeckue noaxoAbl B MCCNeAOBaHWW
¢PYHKUMIA HEPBHOW CUCTEMbI

HelipoTpaHCNNaHTAUMA KNeTOK U TKaHel B IKCNepUMeHTe U KITWHHKe
JKcnepMMeHTanLHan M KNWHWYeckas Heapodapmakonorua

BoapescTene thuanuecknx hakropos pasnHyHOW NPUPOALI HA HEPBHYIO CHCTEMY
OHToreHe3 HepBHOW CUCTEMb! U rePOHTONONMYeCKHe acneKThbl AeATeNLHOCTH MO3ra
HeitpopereHepaTuBHbie 3a0oneBaHuA. UHCyNnbThl, MHPAPKTLI M ONYXONK MO3ra.
HeilpoGuonorua cHa-6oapcTeoBaHUA

TOPICS

- ® " ® & & & % & @&

Stress and neurosis. Approaches to therapeutic treatment and prophylactics.
Memory, thought, consciousness.

Neuroscience for psychology. Psychologists for medicine.

Integrative activity of nervous, immune and endocrine systems.

Physiology of sensory systems. Application of new experimental data in the clinics.
Neurophysiology of moving system

Neuroregulation of peripheral organs.

Cellular interactions in the nervous system.

Role of biologically active substances in the nervous system.

Genetic and molecular-biological approaches in studies of the nervous system’s
functions.

Neurotransplantation of cells and tissues In clinics and experiments.
Experimental and clinical neuropharmacology.

Effects of various physic factors on the nervous system.

Ontogenesis of the nervous system. Gerontological aspects of the brain activity.
Neurodegenerative diseases. Cerebral stroke, cerebral infarct, cerebral tumor.
Neurobiology of sleep-wakefulness
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10-11 noHn
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Crpecchb! U HeBPO3bl, 3thpeKTUBHbIE NOAXOALI K Npo(unakTuKe U Tepanvm
Stress and neurosis. Approaches to therapeutic treatment and prophylactics

Anpaneranuy M.I"., Cynakos K.B., Kobyliansky E.

Adpanerany M.I'. HOBBIE SKCNEPUMEHTANBHBIE OAHHBIE O MEXAHWU3MAX PAIBUTHUA, NPOSUNAKTUKE
U TEPANWW HEBPO30B

Né?f&ggnés M.G. NEW DATA ABOUT MECHANISMS OF DEVELOPMENT, PREVENTIVE AND THERAPY OF
N I

Cynaxos K.B. CACTEMHAA KOHUENUWA 3MOUWMOHANBLHOMO CTPECCA

Kobyliansky E.. Smoliar E., Maximov A., Belkin V. ANTHROFPO-PHYSIOLOGICAL CHARACTERISTICS IN
BEDOUINS FROM THE SOUTH SINAI DESERT (EGYPT)

AR!m.aaa We®. PONb AKTWBHbIX CTPATEMMA NPEOQONEHWA CTPECCA B NPOrHO3UPOBAHWUA
SMOUWOHANBHOM YCTOUMHMBOCTK YENOBEKA
grég%vﬂdslgﬂLE OF ACTIVE STRESS COPING STRATEGIES IN HUMAN BEING EMOTIONAL STABILITY

Apwasa W@, Autoniok KA. PONb OENBPUHOTEPANMW B KOPPEKUWKW NCWMXOIMOUWOHANBHOMO
COCTOAHWA BONbHBIX OETEW

Arshava |, Antonyuk Y. RESOURCES OF DOLPHIN ASSISTED THERAPY IN CORRECTION OF
PSYCHOEMOTIONAL STATE OF ILL CHILDREN

AnekcavnH 3.A., Pomanos C.N. AHANWE NAPAMETPOB W3OMETPWYECKOTO YCUNWA B WATHOCTUKE W
KOHTPONE TEPANWUK NALWEHTOB C AMATHO3OM CUHAPOM NAPKUHCOHU3IMA

Alexanyan Z.A., Romanov S.P. ANALYSIS OF ISOMETRIC EFFORT PARAMETERS IN DIAGNOSTICS AND THE
THERAPY QUALITY CONTROL OF PATIENTS WITH PARKINSONISM SYNDROME

Bytreswy WM., Muxadnenko B A, Bepwwnmia E A, Crennvn BA NOBEJEHYECKME NOKA3SATENM GONK NPKA
BOCNANEHMM W YPOBHAR TPEBOWHOCTW ¥ KPBHIC PAZHOIC BO3PACTA C NPEHATANBHBIM
HAPYIWEHWEM BANAHCA MEXAY CEPOTOHWHEPTMYECKOWM W TUNOTANAMO-TUNO®WU3APHO-
HAONOYEYHWKOBOW CUCTEMAMIA

Butkevich |.P., Mikhailenko V.A., Vershinina E.A, Otellin V.A. BEHAVIORAL INDICES OF INFLAMMATORY PAIN
AND LEVEL OF ANXIETY IN RATS OF DIFFERENT AGE WITH PRENATAL IMBALANCE BETWEEN THE
SEROTONERGIC AND HYPOTHALAMO-PITUITARY-ADRENAL SYSTEMS

laspunosa A . MNaepunce Al OCOBEHHOCTHU B3AMMOOAEWMCTBUA MEXOY BPAHYOM-CTOMATONOMOM WU
NAUMEHTOM, ONOCPEAOBAHHOE UHQOPMUPOBAHHBLIM COTNACHEM

Gavrilova G A, Gavnlov AD. FEATURES OF INTERACTION BETWEEN THE DOCTOR-STOMATOLOGIST AND
THE PATIENT, MEDIATED BY THE INFORMED CONSENT

fanko TA., Tynerencea CT., [fanewos EQO YMCTBEHHAR PABOTQCNOCOBHOCTE W
HEEE%E&E;GPMEHHE PEAKUWW NETCKOrQ OPrAHWM3MA B XOOE NPUCNOCOBNEHWA K YYEBHOMY
Gapko T A., Tulegenova S.T., Dalenov E. D. INTELLECTUAL EFFICIENCY AND NEUROHUMORAL REACTIONS
OF CHILDREN'S ORGANISMS DURING THE ADAPTATION TO EDUCATIONAL PROCESS

Wnioxwra BA, Wnioxwna AK, Kpweowancea MH, Yepuwiwesa EM. MNCUXOPUIWONOTMYECKOE
WCCNEAOBAHME BO3PACTHbBIX QOCOBEHHOCTEW OE3IVNHTErPALIMK CBEPXMEANEHHbLIX
?EﬂgiTDPHbIK CUCTEM NPU LUEPEBPANBHbLIX AWCOYHKUMAX TMNOKCUYECKU-MILEMWUYECKOINO
liyukhina WV A_, liyukhina A Yu., Krivoshchapova M N., Chernysheva E M. PSYCHOPHYSIOLOGIC RESEARCH OF
AGE-SPECIFIC PECULIARITIES OF INFRASLOW REGULATION BRAIN AND ORGANISM SYSTEMS
DISINTEGRATION ATTACHED TO CEREBRAL DYSFUNCTIONS OF HYPOXIA-ISCHEMIC GENESIS AND
VIOLATIONS OF CEREBRAL CIRCULATION

Wecakosa NC., Egn,qamaa H.B., Eropxwna C b., Enuceesa E B., Mepmsakos A A, Bacwneesa HH., I HikwHa E.N.
D&EHKA YPOBHA AQANTAUWKWM OPFAHW3MA K MTOPMOHANBHOMQ ®©0OHA KPOBM YCNOBUAX
SMOUUOHANBHOMO HANPAXEHWA
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Isakova L.S., Buldakova N.V., Egorkina S.B., Eliseeva E.V., Permiakov A.A., Vasileva N.N., Grebenkina E.P.
EVALUATION OF THE ADAPTATION BODY LEVEL AND HORMONAL BLOOD BACKGROUND IN THE
CONDITIONS OF EMOTIONAL TENSION

Kapagynesa E.B., BuxnaHues U.M., Moany6uas 3.A. SKCTPEMAJILHLIE YCNOBUA CPE[bI M UBMEHEHWA B
MbILLEYHBIX BENKAX
Karaduleva E.V., Vikhlyantsev |.M., Podlubnaya Z.A. EXTREME ENVIRONMENTAL CONDITIONS AND CHANGES
IN MUSCLE PROTEINS

Konoposa W.NN., Beitko H.H. BOSMOXHOCTb KOPPEKUWW OCHROXHEHWA LEEPEBPAJIBHOWN WWEMWU,
BbI3BAHHbLIX MNEPEHECEHHLIM  3MOLIMOHANIbBHBIM  CTPECCOM, C TOMOUIbKD TMPENAPATA
BbICOKOMONEKYNAPHOW OHK B SKCNEPUMEHTE.

Konorova 1L, Veiko N.N. THE POSSIBILITY TO CORRECT BRAIN ISCHEMIA COMPLICATED AFTER
EMOTIONAL STRESS BY THE USE OF LONG CHAIN DNA (EXPERIMENTAL STUDY).

Kopumenko B.B. KOPPEKUMA SMOLMOHANLHBIX HAPYILEHWUA Y [JETEM - WHBANUAOB C
3ABONEBAHVAMMU OTIOPHO-ABVUIATENLHOIO ANMAPATA

Korniyenko V.V. CORRECTION OF EMOTIONAL DISTURBANCES OF CHILDREN-INVALIDS WHO SUFFERED
FROM MUSCULOSKELETAL SYSTEM'S DISEASES

Kpasuos A.H., Ymptoxun A.E., CotHukoe C.B., Betpuna J1.A., EBceee B.A. BINAHUE UMMYHU3AUUW KPbIC
KOHLOTATOM FYTAMATA HA HEWPOXUMWUECKWME NPOUECCHI B AOP3ANBHOM TMNNOKAMME MPU
AMOLIMOHANIBHOM CTPECCE
Kravtsov A.N., Umriukhin A.E., Sotnikov S.V., Vetrile L. A., Evseev V.A. EFFECT OF IMMUNIZATION OF RATS
WITH THE GLUTAMATE CONJUGATE ON NEUROCHEMICAL PROCESSES IN THE DORSAL HIPPOCAMPUS
DURING EMOTIONAL STRESS

Nososaa B.M., TyBanbuesa W.W., Tykanenko E.B., Makapuyk H.E. CTPECC-UHOYLUWPOBAHOE NOBEAQEHWNE
KPLIC 1 EFO BO3MOXXHAA MOAYNALUKMA AHTUOKCHMOAHTAMU

Lozova V.M., Tubaltceva l.l., Tukalenko EuV., Makarchuk N.E. STRESS -INDUCED BEHAVIOR AND ITS
POSSIBLE MODULATION BY ANTIOXIDANTS

Neickos E.B. MATO®U3NONONECKUE ACMEKTBI XPOHUYECKNX MUANTAA
Lyskov E. PATHOPHYSIOLOGICAL MODELS OF THE CHRONIC MUSCULOSKELETAL DISORDERS

Mavopos O.10., ®puuwe JTL.H., ®puuwe M. MAKCUMANBHAA SKCMOHEHTA JNIAMNYHOBA KAK OTPAXXEHWE
XAOTUYECKOW OUHAMWKK BO BPEMA «CTPECCA OXXWAAHWNA»

Mayorov O.Yu., Fritzsche L. N., Fritzsche M. MAXIMAL LYAPUNOV EXPONENT AS REPRESENTATION OF
CHAQTIC TRANSITIONS DURING "ANTICIPATION" STRESS

MeseHueBa J.B., Hukenvna E.B., KoHoeanos O.H. BNWUAHWE JIOKANBHbLIX NMOBPEXAEHWA MOACHOIQ
gézmmﬁoﬁ?p?ﬂgro MO3rA HA BEFETATMBHBLI KOMMOHEHT CTPECCOPHOW HOUWUENTWBHOWU
Mezentseva L.V., Nikenina E.V., Konovalov O.N. EFFECT OF LOCAL LESIONS IN THE POSTERIOR CINGULUM
ON THE AUTONOMIC COMPONENT OF THE STRESS NOCICEPTIVE RESPONSE IN RATS

Hekpacoe B.B., Eprasuna K., Kopcyn E.B. K BOMMPOCY O NPOrHO3WPOBAHWUK BIUAHWUA CTPECCA
NEPEMPY30K HA OPFrAHW3M, J3®OEKTUBHOW PEABUNMTALMNA W COXPAHEHWA 300POBLA (HA
NMPUMEPE KOMAHAOLI MO XOKKEIO HA TPABE)

Nekrasov V.V., Ergazina G.K., Korsun E.V. TO THE QUESTION OF OVERWORK STRESS INFLUENCE ON A
SPORTSMAN'S BODY, EFFECTIVE REHABILITATION AND HEALTH PRESERVATION (A FIELD HOCKEY
WOMEN'S TEAM IS TAKEN AS AN EXAMPLE)

MNepuos C.C. MHTEPJEWKWH-13 B PEANU3ALMWM CTPECCOPHbLIX PEAKUMWA Y KPbIC PA3HbIX
FEHETUYECKUX NAHWNIA

Pertsov §.8. INTERLEUKIN-1B IN THE REALIZATION OF STRESS REACTIONS IN RATS OF VARIOUS
GENETIC STRAINS

Capkucos [ T., YybapaH ®.A., MNetpocsH P.A., KapanetsH JIM. K BONPOCY O BAUAHUK NAPASUTAPHOWU
MHBA3MW HA MOBENEHYECKWE PEAKUNKN XKUBOTHDBIX

Sargisov G. T, Chubaréan F.A, Petros’{an R.A., Karapetyan L.M. ABOUT THE PROBLEM OF A PARASITOGENIC
INVASION INFLUENCE ON THE BEHAVIOURAL REACTIONS OF ANIMALS

Ceatnosckan E.A., Hukonosa E.A. MAJIEHBKWE BCAOHWKU UITM BEPXOM OT CTPECCA
Nikohova E.A., Sviatlovskaia E.A. YOUNG RIDERS, OR FROM STRESS ON HORSEBACK

Cothukoe C.B., Ympioxus A.E. COOEPXAHWE MPO- U AHTUBOCNANIMTENBHLIX LWTOKUMHOB B KPOBW
KPBIC C  PA3HOW . NOBEOEHYECKOW  AKTWUBHOCTBID B  OTKPBITOM TNONE  NOCIE
UMMOBUNTN3ALUMOHHOW CTPECCOPHOW HAIPY3KU

Sotnikov 8.V., Umriukhin A.E. BLOOD CONCENTRATION OF PRO- AND ANTI-INFLAMMATORY CYTOKINES
IJ';\IFE'I"-EDR IMMOBILIZATION STRESS EXPOSURE IN RATS WITH DIFFERENT BEHAVIOR ACTIVITY IN OPEN
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Tepéxuna H.B., dokuna T.}0., BapgeHwreitH JI.M., Jlapeduosa N.W., Taespunos A, Cysoposa E.B.
WCCNEOOBAHME TMCUXONOrMYECKOro CUMIMTOMATUYECKOIO CTATYCA HA ©®OHE PA3BUTWA
CUHOPOMA 3MOLIMOHANBHOIO BbIFOPAHUA Y BPAYEW KITMHWYECKOT O NMPO®UNA

Terekhina N.V., Fokina T.Y., Bardenshtein L.M., Larentsova L., Gavrilov A.D., Suvorova E.V. STUDY OF
PSYCHOLOGICAL SYMPTOMATIC STATUS OF CLINICIANS ON THE BACKGROUND OF EMOTIONAL
EXHAUSTION SYNDROME

Toknaros C./., ABapaxmarosa A.O., Baxtuspoea P.A. BIMAHUE ®AKTOPOB PUCKA HA 3ABONIEBAEMOCTb
TOCYOAPCTBEHHbBLIX CNY>KALLWNX

Tokpanov S., Abdrakhmanova A., Bakhtiyarova R. IMPACT OF RISK FACTOR TO THE MORBIDITY OF STATE
EMPLOYEES

YmpioxuH A.E., Kpasuyoe A.H., Cothukos C.B., Escees B.A., Betpuns JlL.A, Cﬁmaxos K.B. BHOONEHHbLIE
AHTUTENA K HEMPOMEOWATOPAM B MEXAHW3MAX CTPECCOPHbIX PEAKUW
Umriukhin A.E., Kravtsov A.N., Sotnikov S.V., Evseev V.A., Vetrile LA, Sudakov K\V. ENDOGENOUS
ANTIBODIES TO NEUROMEDIATORS IN MECHANISMS OF STRESS REACTIONS

YmpioxuH M.E., CotHukoB C.B., Ymptoxus A.E. COOEPXAHUE MPO- U AHTUBOCTNAIIUTENIbHBIX LIWTOKUHOB
B KPOBW KPbIC MPWU CTPECCOPHOW HATPY3KE NOCNE BBEJEHWA NENTUOA OENbTA-CHA

Umriukhin P.E., Sotnikov S.V., Umriukhin A.E. BLOOD CONCENTRATION OF PRO- AND ANTI-INFLAMMATORY
CYTOKINES AFTER STRESS EXPOSURE: EFFECT OF DELTA-SLEEP INDUCING PEPTIDE

dokuHa T.H0., Tepexuna H.B., Jlwbumosa [.B., laspunosa [A., Benoseposa H.H., JlapeHuosa JL.U.
OCOBEHHOCTW  CYBBbEKTUBHOW  KAPTWUHbl CWUCTEMbI ~ CTPECCONEHHbIX  ®AKTOPOB B
NMPO®ECCUOHANBHOW OEATENBHOCTU BPAYEW PA3NNYHLIX CNELWMANBHOCTEN.

Fokina T.Y., Terekhina N.V., Lyubimova D.V., Gavrilova G.A., Belozerova N.N., Larentsova L.|. PECULIARITAS OF
SUBJECTIVE PICTURE OF A SYSTEM OF STRESS FACTORS IN THE PROFESSIONAL ACTIVITIES OF DOCTORS
OF DIFFERENT SPECIALTIES

Usney I.B., ®ekera B.l.,, Ltllneu C.B. NCUXOPUINONIOTMYECKUE ACMNEKTHI AOAMNTALIUMN K LUKOJNE Y
MNEPBOKNACCHUKOB-BEUNNHITBAIIOB

Tsyapets G.B., Feketa V.P., Tsyapets S.V. PSYCHOPHYSIOLOGIC ASPECTS OF ADAPTATION TO SCHOOL IN
BILINGUAL FIRST-GRADES

11-12 uroHA
11-12 June

NamsATb, MbllWNeHWe U co3HaHue;
Memory, thought, consciousness

YmproxuH E.A., Mowkos [1.A., lWlynbruda IN.W.
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Umrioukhin E.A. PSYCHOPHYSIOLOGY OF CREATIVE INTELLECT
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éﬁr%/gEﬁ.V., Grebneva N.N., Gluhih T.A. FORMATION OF COGNITIVE FUNCTIONS OF 10 YEAR OLD
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Astashchenko A.P., Shuvaev V.T. ELECTROPHYSIOLOGICAL ANALYSIS OF VISUAL SEARCH
OF SIMPLE AND FRAGMENTED IMAGES IN HUMANS
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3PUTENBHOIO HEMNPOW3BOJIBHOIO U NPOU3BOJNIbHOITO BHUMAHUA

Boytsova J.A., Danko S.G. EEG SPECTRAL POWER IN THE STATES OF VOLUNTARY OR INVOLUNTARY
VISUAL ATTENTION

Bacunbesa A A., Asapawsunu A A. BIMAHUE CYKLUMHATA AMMOHWA HA ABUTATENBHYKO AKTUBHOCTH U
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Present work is the part of longitude study of Russian children speech development. Different mother's
speech (MS) behavior strategies (MSBS) during interaction with two years-old normally developed healthy
children (10 dyads — type 1), with twins (5 triads — type 2), children with light neurological disorders (5 dyads -
type 3) and children with heavy neurological disorders (5 dyads — type 4) were described. The goal of this
investigation was to reveal connection between the features of interaction in dyads and children early speech
development.

The dyads of the 1 type were divided on two groups (1a, 1b) in accordance with children speech
development level. Children from group 1a were developed with overtaking a rate (5 dyads of 1a type), children
from group 1b (5 dyads of 1b type) had an average speech development level or were developed with the light
delay. The frequency of children imitation of words and sounds from mother's utterances (MU) and the
frequency of mothers’ imitation of children’s utterances were higher in 1a group then in 1b group. It was shown
that children from 1b group mainly imitated the words from MU that were expressed by intonation (the words
with increased duration and pitch of stressed vowel). Such words were similar to "key” words from MU
addressed to children of the first year of life. Children from 1a group could imitate the words from MU that were
not expressed by increasing of duration and pitch of stressed vowel, but mainly they imitated the words
expressed by lengthening of stressed vowel. Children from 1a and 1b groups with increasing of their age more
often imitated words that were not expressed in MU by described above characteristics. The differences
between MSBS of 1a and 1b groups in features of pitch range in MU, expressing of some signified ("key’)
words in MU were not revealed. When imitating children words, mothers from 1a and 1b groups included an
imitation word in the complex phrase with the similar frequency. However, this “imitation phrase” of mothers
from 1a group contained more words, then “imitation phrase” of mothers from 1b group. )

Children with light neurological disorders also had different level of speech development: two children
developed with overtaking the rates (3a group), one child had an average speech development level, 2 children
developed with some delay (3b group).

Mothers from dyads of 4 types had the same MS as mothers from dyads of 1 type had during the first
year of child life. Every complicating in child repertoire was caught and supported by mother. Two children at
the age of 2 years were developed normally. These children imitated mother's voice: repeated words and all
vowels. Two other children at the age of 2 years pronounced vowel sounds after mother or investigator. The
imitation was not reiterated for 1 child. Mothers from dyads of 4 type repeated more sounds of they children
then mothers from dyads of 1 type. This phenomenon could be considered as the compensation of the
absences of imitations during the first year of children’s life. Some progress in children s h development
was marked: first words and simple phrases were appeared, children begun imitate sounds of mother's voice
and children shown some initiative in the contact with adult. Probably it was caused by improving of the
physiological state of child and greater mother's disposing to a child,

Two types of MSBS were revealed by the analysis of interaction in triads mother-twins (2 type). The first
type of MSBS (triads N1, N2, N3): mother actively attracted children in interaction, showed toys, books, and
initiated contact between children. Different characteristics of MS were revealed in speech of these mothers.
The second type of MSBS (triads N4, N5): mother did not invite children in interaction. Children choose itself
toys and p]ag_s and mother watched them, commented actions of children and helped them.

The differences in quantitative correlation of characteristics of MS addressed to the first and the second
child were not revealed in triads N1, N2, N3. The complicating of children speech repertoire with increasing of
children’s age was revealed for all triads. But the speech of children from N1, N2, N3 triads (that mothers had 1
type of MSBS) was distinguished by more amount of words with different syllables and more variety of speech
repertoire in compare with triads N4, N5 (that MS had 2 type of MSBS).

The result of the investigation allowed revealing mutual influence of MSBS on speech development level
of child and child speech mastering on the mother's choice of interaction strategy.

The work is financial supported by RGNF (projects Ne 06-06-12623b, Ne 06-06-00519a).

MAKCUMAJTbHASA 3KCMNOHEHTA NAMYHOBA KAK OTPAXEHWE XAOTUYECKOW OMHAMWKA BO BPEMA
«C'ITI‘BCCA O}WHM?» .
Maiiopog O.10. ", ®puuwe N.H., ®puuwe M.
’MH::THWT oxXpaHbl 300poBbA AeTel u nogpocTkoe AMH YrpawHel, Xapbkos
? XapbKoBCKasn MeanUMHCKan akagemua nocneaunnomHoro obpasosanua, Ykpanha
* IHCTUTYT MeaMUMHCKOR MHDOPMATUKW U TENeMeuLIMHI, XapbkoB, YKpauHa
* Knunuka eHyTpenHux Goneaneii, Liiopux, Liseiiuapws, institute-mit@ukr.net

XaoTMyecKan AWHaMWKa ABNAETCA OTpaweHwem Donblioro pAafa KOTHWTMBHLIX (DEHOMEHOB W MOMET
DbiTe cBA3aHa CO cneundUYecKMM M3IMEHEHWAMA B FONOBHOM MO3re BO BPEMA 3MOLMOHaNbHOro CTpecca.
EbINo nokazaHo, 4T0 NPUMEHEHWE TEOPUKM HENUHERHBIX cucTem K I3[ MOXET NpenocTaBuTe JONONHUTENLHYID
MHOPMALMIO K TOW, KOTOPYIO MOXHO MONYYMTb, MCNONbL3yA TPaAWUMOHHLIE MeToabl uccnepoeaHua 33l
Takum cnocobom, Npeanaras HoBLIE NYTU aHaNW3a HelpoHansHoW perynauuy. CywecteyeT pag HeNUHERHbIX
NapameTpoB, KOTOPLIE BKMKMAKT 3KCNOHEHTY JIANYHOBE, KOPPENALUWMOHHYIO Pa3MEPHOCTL W 3HTPONWID
Konmoroposa-CuHasn, KOTOpble NO3BONAKOT OXapakTepu3oBarh PasnNU4Hbie CTaTudeckue W AuHamuyeckue
CBOMCTBA BPEMEHHbIX PALOB.

B wconenosanvu yqacTeosany 29 nobposonsues (BOSHHLIX NUNOTOE), MyX¥MUH, KYPCAHTOR XapLKOBCKOM BOSHHOM
yHuBepouTeTa, sospactom ot 20 go 22 neT, He MMEIOUWMX B 3HAMHE3E KNMHWHECHH 3HaYMMbIX, B 4aCTHOCTW,
NEMXOHEBpoONoNMeckax 3abonesaHui U He ynoTpebnawmx HapkoTwkoe. Bee cyDbexTsl Db NpaslaMu CcOMacHo
BonpocHuky Chapman&Chapman. MNepen yuacTwem 8 necnegosaiin B61no Nomy4eHo MHhOopMYpOBaHHOE Cornacke G yMe-
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ToM TpeboBaHWA XenbCWHCKOW Aexmapaipw Mexaywapogsod Memuumeckon Accoumalpw. B atom vccnenosaHum
MCNIONb30BANACH HCNEPUMEHTANBHAA MOAENL «CTPECCA OXMMOaHWAY, NPpeanoxeHHan 8 Simpson JR., Drevets W.C., Snyder
AZ et al (2001). C Ha MHaMHel 1 De3bMAHHEIN Nanblbl NPaBOoN PYIM HAGEBANW CTUMYNUDYIOLLME ANeKTPoab,
CEBAsaHHbIE C Na OpHBIM - anexTpocTUMynaTopoM  (Mogens MSE-3R, Nihon Kohden, HAnowms). Hanpsokedwe
cwmynaTopa Beuno B Avanasode 1-10 B. MNMogroToeka wenbmyemMelx BrMoHana noabop NoporoseiX 3Ha4YeHW Toka ana
onpenensHin  MHAMBMOVaNLHOre Bonesoro nopora. ObGcnenyemele Bbiny NpenynpexaeHsl, 4ro oMM nomydar 546
YYBCTBUTENBHLIX YAAPOB TOKOM (C MHTEPBANoM 2 MUHYTEI). MM oBbRcHUM, YTo cTvMynALWA ByOeT [OoCTAToMHOR, YTobb!
BO3HWKNO BONEBOE OLLYLLEHWE, HO OHa HE BLI3OBET CHON WM Apyroe nospexgeHte. 3a 1 MuHyTY A0 HaHeceHwa yaapa
MCNEPUMEHTATOP 3AXO4MN B KaMmepy 1 n3oBpanan NOArOTOBKY K HAHECEHWIO YAAPa, YTODLI CTUMYNMPORATL BOSHUKHOBEHKE
acTpecca owmparuay. 330 un BCP (C 3akpemuiMy rNasami) 3anucsiBand Nepeq] Ha4arnom SNEKTPIMECKON CTUMYNALMA
(cocToRHWe cnokoiiHoro BOAPCTBORAHUA), MEXOY CTUMYNALMER (Ans aHanu3a Obina BeIBpaqHa 3anuck C MaKCUMANEHBIM
MHOEKCOM «Tpesonar (napameTpom BCP)) u nocne Toro, Kak WCnemyemsimM COODLLANM O TOM, YT OHW BOMbLUE HE Nomy-ar
cTMMynAuio (oTMeHa cTpecchakTopa, BOCCTaHOBNEHWE nocne cTpecca). Mposoaunace pemcTpaumMa craHnaptHon 21-
kaHanbHOW 331 B TPaAUUMOHHOM YacToTHOM auanaszode ot 05 go 35Ny, ¢ vactotoi guckpetmsaum 400 My Omm
HENUHERHOM aHanuaa 300 Bebupanuck DesapTedakTHeIe CTaLMoHapHsIe yacT 3030 gnumensHocTwio 3540 ¢ (cucTema
komnstoTepHo 337 MeuroResearcher®2005, moayns «MHOMOpaMepHLIA HENWHERHBIA aHanuay, MHcTvmyT MuT). Tpw
NPOBEAEHUA HENWHERHOMO MHOTODASMEDHOMD aHanu3a (JETEPMMHUCTCKMA XA0C) BLMWCNANCA OOMH M3 OCHOBHbIX
HENMHEAHBIX NApaMeTpoB, MakcumansHan skonodedTa Jlanywosa (M3JT). M3J1 npepocTaenseT oueHky cpegHen
SHCNOHEHLAANEHON WBEPrEHLMM WM KOHBEPIEHLMW COCENHWX TPaeKTOPHIA B (Da3oBOM NPOCTPaHCTBe, KOTOpLIE OYEHb
YYBCTBUTENBHBI K HEYANbHBIM YCNOBMAM. PacdeT MakCumansHor noxasarens JlanyHosa AaeT cewaerensctsa Tor, YTo
WCCNeqyemMan cucTeMa ABNAETCH XA0TUHECKON,

B cocrosHMM «cTpecca OXMOaHWA® N0 CPABHEHUKD C COCTOSHMEM cnokowHoro GoapcTeoBaHWA B
bonswuHcTee obnactei ronoeHoro moara Habnwganoce noHwxedne M3M (paznuuuna BLINK 3HAYMMBIMK B
UBHTPaNLHOW, NPaBol W nNeeoil poHTaneHeblx obnactax: Fpl: -11,85%; Fpz: -7,09%; Fp2: -8,43% w Fz: -
5,75%). 3TO roBOpUT O TOM, YTO B COCTOSHMM SMOLMOHANLHOTD CTPECCA NPOM30OLLNG NOHWMEHWE YPOBHA
XA0TUYECKON AUHAMWMKWA, NPeuMyllecTBeHHo B nobHeix obnactax. [Npw otmeHe cTpeccopHoro haktopa Beino
OTMEYEHO 3HaYMMOoe noebilleHue yposda M3T npaktyeckn Bo ecex cbnactax ronoexoro moara (Fp1, Fz, F4, F7,
T4, T5, T6, Cz, C4, Pz, O1 n 02). B cocTtoaHum nocne crpecca 3Hadenwa M3J1 Beinv 8 BonblumHcTBE
OTBEAEHWA BbllLE, YeM B COCTORHWMM CnokoWHoro GoApCTBOBaHWA (CTaTMCTUMECKan foctoBepHocTe Oeina
yctadoeneda ana F3, F4, FB, T6, Cz, C4, Pz, O1). 310 faeT ocHOBAHWE rOBODUTE O TOM, YTO NOCNE «CTpecca
OMWAEHWA» YPOBEHL Xaoca Obin BbIWE, YEM B COCTORHWA CNOKOWHOro GoapCTBOBaHUA,

Cywecteyer ece Bonblle QOKasaTensCTd TOMD, YTO X30C WIPAET NONOHMTENLHYD Ponb B (M3nanons ronoeHon
moara yenoeexa, obecneyumean «wHOPMaLMOHHO-DoraToe cocToRHKes. MONHO GOENaTs BLIBOM, YTO BO BPEMA «CTpecta
OMMAQaHWAR KOMWMECTBO MApannefbHbiX MPOLIECCOB B FONOBHOM Modre Dbino  3HauMmo cowpa oTpaKan
BOZHMKHOBEHWE NOBEOEHYECKOW «OOMUHAHTER W MHIMDMPOBAHWE HesHauYWMmbl Npoueccos. Boenekan pﬂ.q obnacred
ACCOLMATWEHON KOpPbI, 3TO COKpaLLIEHME Hanbones BEPORTHO OTDEMEET PEAYKLIMIO MHDOPMAaLMOHHBLIX NPOLIECCOB BO BPEMA
CTPECCa, YTO B TEMEHWe ANMTENLHOMD Nepuoda BpemeHn MOKET NPUMBECTM K Hapyllenwo ananmmaup. [pyw otmene
KDATKOBPEMEHHOMO CTpecc<paKkTopa B 300POBOM MOSME KOPTWKANBHAA OMHEMMKA HE TONbKO BOCCTAHARNWMBAETCR 00
MCXOOHOD YPOBHRA, HO W NEPEXOLMT B HoBoE «MHGhOpMALMOHHO-0DOraLLeHHoe: COCToRHKME, CRenosartensHo, Ml MOXEM
NPEANONCHATE, YTO KPETKOBPEMEHHbIA CTPECC MOXET CNOCODCTBOBATL SKTWBALWM MOSIOBON JMHEMUKA NPW OTMEHE CTPeCT-
thakTopa, wrpan NoNoHMTENLHYD POMb ANA a4anTaLmm,

MAXIMAL LYAPUNOV EXPONENT AS REPRESENTATION OF CHAOTIC TRANSITIONS DURING
"ANH’-’;IPATIGN“ STRESS

. Mayorov O.Yu. , Fritzsche L.N. , Fritzsche M
Institute of Children and Adolescent Health Protection, Kharkiv, Ukraine
Medical Academy of Postgraduate Education, Kharkiv, Ukraine
*Institute of Medical Informatics and Telemedicine, Hharkw Ukraine
*Clinic of Internal Medicine, Zurich, Switzerland, institute- mlt@ukr net

Chaotic transitions likely emerge in a wide variety of cognitive phenomena and may be linked to specific
changes in the brain during the emotional stress. The application of non-linear system theory to the EEG has
been shown to offer information beyond that provided by traditional EEG measures, thus offering new ways of
analyzing neural regulation. Within this physical-mathematical framework, a set of non-linear parameters,
including the Maximal Lyapunov Exponent (MLE), correlation dimension and Kolmegorov-Sinay entropy, allow
the characterization of different static and dynamic properties of the brain systems.

Twranbﬁ nine male volunteers (military pilots) aged 20 to 22, were recruited from the Kharkiv Military
University. Their medical histary was free of significant health problems, in particularly, there was no indication
of neurop échlatl'ic disorders nor drug abuse. All subjects were right-handed, as measured by the
Chapman&Chapman questionnaire. Informed consents were obtained before participation following
requirements of World Medical Association Declaration of Helsinki.

The experimental model of “anticipation” stress used in this study was a model proposed by Simpson
J.R., Drevets W.C_, Snyder A.Z. et al (2001). Subjects wore stimulator coils connected to a stimulator (model
MSE-3R, Nihon Kohden, Japan) on the finger pads of the third and little fingers on the right hand. Stimulators
voltage was in the range of 1-10 volts. Subject preparation included delivery of a number of threshold electrical
stimulus to determine individual pain barrier. Subjects were told that they would be shocked 5-6 times (with 2
minutes interval). They were explained that this level of electrical stimulus would be sufficient to cause pain but
would not cause burning or other injury. One minute before stimulation an experimenter entered the chamber
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and by means of modeling the preparation to the stimulation provoked “anticipation” stress. gEEG and HRV
(with eyes closed) were recorded before beginning of the experiment with electrical stimulation (calm
wakefulness state), between stimuli (the record with maximal stress index (HRV parameter) was chosen for
analysis) and after subjects were told that they would not get any stimulus any more (cancellation of stress
factor, rehabilitation after stress). The EEG data were recorded using conventional 21 channels surface EEG
over the usual frequency bands from 0.5 to 35 Hz and the data flow digitized at 400Hz. Artifact-free stationary
EEG sectors (35 to 40 s) were submitted into the EEG nonlinear analyses (qEEG system
NeuroResearcher®2005, “Multidimensional Nonlinear Analysis” module, Institute MiT). Using EEG nonlinear
multidimensional (deterministic chaos) analysis was calculated one of the key nonlinear parameters, Maximal
Lyapunov exponent, that provides an estimate of the mean exponential divergence or convergence of nearby
trajectories in phase space, expressing the sensitive dependence on initial conditions. The calculation of a
positive Maximal Lyapunov exponent provides evidence that system under investigation is chaotic.

During “anticipation” stress comparing with calm wakefulness, in the most of brain areas there was
reduction of MLE (the difference was significant in the central, right and left frontal leads: Fp1: -11,85%; Fpz: -
7,09%; Fp2: -8,43% and Fz: -5,75%). It represented the decrease of chaotic dynamics mostly in the frontal
area. Upon the cancellation of stress factor, during the rehabilitation after stress, it was found the significant
increase of MLE or statistical tendency in the most of areas (Fp1, Fz, F4, F7, T4, T5, T6, Cz, C4, Pz, O1 and
02). Interestingly, that upon the cancellation of stress, the level of MLE was significantly higher comparing with
calm wakefulness (before “anticipation” stress) in the following areas: F3, F4, F8, T6, Cz, C4, Pz, O1. It
showed that after the “anticipation” stress, the level of chaos was higher than in the state of calm wakefulness. .

There is accumulating evidence that chaos plays a positive role in the physiology of human brain by
prompting an ‘enriched informational state’. We conclude that during ‘anticipation’ stress the number of parallel
processes in the brain is significantly reduced showing reorganization of the behaviourally dominant and
inhibition of non-significant processes. Involving a number of areas of the association cortex, this reduction
most likely reflects decreased information processing during stress that over a long period of time can lead to a
breakdown of adaptation. More significantly, upon cancellation of transitory stress, in the healthy brain the
cortex dynamics not only reestablished the basic level, but even switched into the new “enriched” state. Hence,
we could suppose that transitory stress factor can influence the activation of brain dynamics upon the
cancellation of this factor playing positive role for adaptation.

PAHHUE 3TAMblI POPMUPOBAHUA CBA3EU NUMBUYECKUX CTPYKPYP MO3rA.
Makapenko WU.I".
UHcTuTyT Buonorum passutus um. H.K. Konbuosa PAH, Mockea, Poccus, imakarenk@mail.ru

UccnepoBanus (opmMupoBaHUs BHYTPUMOS3TOBbIX CUCTEM CBA3EW SABNSETCS OAHUM M3 BaXKHENLLUX
HanpaeneHuih B W3Y4YEHWM HEPBHOW CUCTEMbI AaloWyM  (yHOaMeHTanbHble [aHHble O CTPOEHUU U
hyHKUMOHMpPOBaHUM Mo3ra. [Jo CUX NOp CyLLECTBYIOT NULLb €ANHUYHbIE AaHHbIE O TOM, Kakue NnpoBoasLive
cUCTEMbl MoO3ra (DOPMUPYIOTCA NpeHaTanbHO, a Kakue NoCTHaTanbHO, U B KaKoW NOcCnenoBaTeslbHOCTY.
[MopnobHble cBegeHnss MOryT ObiTb Ype3Bbl4aHO BaXHbl NPU aHanu3e BO3HUKAKLIEehW no3aHee naTonoruu
mMosra. WccrnenoBaHne paHHUX 3TanoB NpeHaTanbHOro pasBuUTUA NPOBOASLUMX CUCTEM MO3ra, Ha CTaausx,
KOraa OHW ewle He AOCTUMNWN CNOXHOCTW, XapakTepHOW ANS B3POCMbIX XWBOTHbLIX, NpeacTaBnseTr ocobbiit
UHTEpeC, T.K. BHOCWUT CYLIECTBEHHbI BKNa[ B HaWW NpeACTaBfieHUs O XO4e Pa3BUTUSA U YCNOXHEHUS
opraHu3auunm HepBHOW CUCTEMBI B LienioM. 3T paboTbl CTan BO3MOXHbI C NosiBneHneM metoaa anddysum
KapboumaHWHOBbLIX KpacuTenen no MeMmbpaHe HernpoHa Ha (PUKCMPOBAHHOM MO3Te.

Ocobblt HTEpec B 3TOM MiiaHe NPeAcTaBNsoT MHOTOYUCIIEHHbIE ABYCTOPOHHUE CBA3W runoTanamyca c
numbuyeckumn otaenamm mosra, obecneuvsarowmmMu 06paboTKy CEHCOpHON MHOPMauuM U peanusaumio
MHOIFOYMCINEHHbIX BUCLEPanbHbiX, COMaTUYECKNX W 3MOLMOHANbHbIX (OYHKUMA. OTU CBA3W NpencTaBneHbl B
BuAe AMddysHbIX (CpeaHUn Ny4okK nepenHero mMosra) U KOMNakTHbIX (MamMunno-TanaMumyeckui TpakT U CcBof)
NMPOBOAALWMX CUCTEM, Pa3BUTME KOTOPbIX MOYTU HE WU3YYEHO, XOTH WM npuaaetTca ocoboe 3HaYeHue Kak
cocTaBnAawLWmMX anemeHToB "kpyra [laneua”, obbeauHaLWero runotanamyc ¢ NMMOUYECKUMU CTPYKTypamu
MO3ra npwu peanu3auum 3MOLMOHaNbHO-MOBEAEHYEeCKUX peakuun. Llenbio aaHHoro uccnenoBaHus Obino
BbISIBUTb HayanbHble CTaAuM U U3Y4UTb NOCNenoBaTEeNbHOCTb Pa3BUTUSA AKCOHANbHbIX CBA3EN NUMOUYECKUX
CTPYKTYp NepegHero,

WccnepoBanne npoBOAMnoCcb Ha Kpbicax Buctap ¢ patupoBaHHOW OepemeHHOCTbIo, cuYuTas [OeHb
obHapyxeHusi cnepmbl HynesbiM (30). Mnogos Ha craguax 314-321 un kpbicaT Ha BTopoi (M2) n M5 aHu
nocne poxaeHus nepdysumpoanu 4% napadopmManbgervaom Mo HaHOCUNU  KpucTannbl NUNOMUbHBLIX
dnyopecueHTHbIX Kpacutenen Dil wunu DIA B npokonbl B obnactu nepenHero, cpegHero v 3agHero
runotanamyca (MamunnspHbix Ten — MT) a Takke B pasfuyHble y4acTku naTepanbHOro sapa Neperopoaku.
lMocne 6-12 MecsAYHOro XpaHeHWsi Mo3ra B TEMHOTE MpWU KOMHaTHON TemnepaType PeTporpagHo MeueHble
HENpOHbl U HEPBHbIE BONOKHA uccnegosanu Ha cepuitHbix 100um KOpOHapHbIX U caruTTanbHbIX cpe3ax BO
dnyopecueHTHOM 1 KoHokanbHOM Mukpockonax (Leica, Germany).

bbino obHapyxeHo, 4To nepBbiM Ha 314 BbIABNSETCA MaMUIIIO-TErMEHTanbHbIA TPaKT, CoAepXalUni Kak
apepeHTHble, Tak U adepeHTHble BOMOKHA. HEWpoHbl CpefHero mosra - UCTOMHUKM WMHHepBauun MT
0bpa3syloT KOMMaKTHble CKOMMEHWs B MOKPbIWKe cpepHero mosra Ha [12.  [Mo3axe k 10 npoucxoaut
AvbdepeHUMpoBka saep NOKPbIWKW. B TO e BpeMs B U3YYEHHbIe CPOKU He Obinu BbisiBNEHbI HENPOHbLI B
A0pax LWBa, MOCbINAKWMWE akCoHbl B MaMunnspHble Tena. PeuunpokHble CBsisM Neperopofkun ¢
runotanamycom obHapyxusalTcs Brepsble Ha 314.5, a ¢ 315 go 521 nporpeccuBHO yBENUUUBAKOTCS. ITH
NPOEKUMM UMEIT YETKYH TOMUYECKYHO OpraHnsaumio. lNepegHun  runotanamyc u  npeontudeckas obnactb
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