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TEMATUKA

LLUKONA
OOCTVKEHUA MYNbTUANCLMMIMHAPHOW HEMPOHAYKU B XXI BEKE

CEKLUWU KOHI'PECCA
1. Crtpeccobl 1 HEBPO3bl: MEXaHU3MbI, MPOUNAKTUKA U KOPPEKL S
2. OOy4eHue n namaTb
3. MeblwneHne n cosHaHue
4. HenpoHanbHble MexaHM3Mbl KOTHUTUBHbIX MPOLIECCOB
5. HenpoTexHonormm n KOrHNTUBHbIE UCCIESOBaHUS
6. lMcuxmyeckue pacCTponcTBa: MEXaHU3MbI U Tepanus
7. WHTerpaTtuBHas oeaTesnibHOCTb HEPBHOW, MUMMYHHOM Y 3HOOKPUHHOW CUCTEM
8. Henpodunanonorns cCeHCOPHbIX CUCTEM
9. Henpodumanonorna geuratenbHON CUCTEMBI
10. Henpoperynauusa nepudepmnyeckmx opraHoB
11. MeXKneTo4yHble B3anMOLENCTBUS B HEPBHOW CUCTEME
12. buonornyeckn akTMBHbIE BELLECTBA — PErYNSATOPbI (PYHKLMA HEPBHOW CUCTEMBI
13. SkcnepuMMeHTanbHas 1 KrnMHmyeckas Henpodapmakonorus
14. Bosgenctaue punsnyecknx haktopoB pasnnyHon Npupoabl Ha HEPBHYIO CUCTEMY
15. HenpoaereHepaTtmBHble 3ab60neBaHUs U ONyXONnn MO3ra; pereHepaumsi HEPBHOW CUCTEMBbI
16. Henpobunonorusa cHa-6ogpcTBOBaHUS
17. CaHokpeaTonorus, hopMMpoBaHue 1 nogaepaHne ncuxXm4eckoro 3qopoBbs
18. MeTogonorna NncMxounanonormieckmx nccreaoBaHnm
19. KnuHuyeckasi HempogmarHocTuka
20. HaHOoTexHoMnorMm n HaHoMmaTtepuansl B 6MOMeULMHCKUX CCNeaoBaHNAX

CUMNO3UNYMbI
1. TNecmxoduanonormyeckne nccnegoBaHusa agantauum
2. LleHTpanbHble MexaHN3Mbl KApANOBACKYSAPHOW perynsumm, KNMHUYeCcKne 1 npuknagHbie
acnekThbl aHanu3a BapnabenbHOCTM cepaedHoro putma
3. HewnpoHayka n dpunocodums
4. Uundposnsauns B 00pasoBaHUK: HEMPO-KOTHUTMBHbIE N andbdepeHUmnanbLHo-
ncuxodpmanonormyeckme npobnemsi

MACTEP-KJIACC
Bbibop cTpaTterMm HayanbHOW LLKOSTbl B YCIIOBUSIX BbICOKOV HEBPOTU3ALMM FOPOACKUX OEeTEN
(B pamkax LLUkonbt)

KPYInbIX cTON
CoumanbHble CTpecchl B KOHTEKCTE MEAULMHCKOM aHTPOMONOrMmn 1 annaemMmonorum
(B pamkax Lkonbt)
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TOPICS

SCHOOL
PROGRESS OF MULTIDISCIPLINARY NEUROSCIENCE IN THE XXI CENTURY

SECTIONS

Stress and neurosis: mechanisms, prophylactic and correction
Learning and memory

Thinking and consciousness

Brain mechanisms of cognitive processes
Neurothechnologies and cognitive research

Psychiatric disorders: mechanisms and therapy

Integrative activity of nervous, immune and endocrine systems
Neurophysiology of sensory systems

Neurophysiology of motor system

10. Neuroregulation of peripheral organs

11. Cellular interactions in the nervous system

12. Role of biologically active substances in the nervous system
13. Experimental and clinical neuropharmacology

14. Effects of various physical factors on the nervous system

15. Neurodegenerative diseases and cerebral tumor; regeneration of the nervous system
16. Neurobiology of sleep-wakefulness

17. Sanocreatology, formation and maintenance of mental health
18. Methodology of the psychophysiologic investigations

19. Clinical neurodiagnostics

20. Nanotechnologies and nanomatherials in biomedical research

SIMPOSIUMS
1. Psychophysiological studies of adaptation
2. Central mechanisms of cardiovascular regulation, clinical and applied aspects for analysis of heart
rate variability
3. Neuroscience and philosophy
4. Digitalization in education: neuro-cognitive and differential psychophysiological problems

MASTER-CLASS

What strategy to choose for primary school under restrictions of high nevrotization level of urban

children

ROUND TABLE
Social stresses in context of medical anthropology and epidemiology
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HAYYHAA MPOrPAMMA
SCIENTIFIC PROGRAM

30 mas — 3 uoHA
May 30 —June 3
LWKOJIA
OOCTUMXXEHUA MYNbTUONCUUNNUHAPHON HEUPOHAYKU B XXI BEKE

SCHOOL
PROGRESS OF MULTIDISCIPLINARY NEUROSCIENCE IN THE XXI CENTURY

Nekunu
Lectures

FaBpunoBa C.A. BKYC
Gavrilova Svetlana A. TASTE

Mpunkesuy J1.H. MPOrPECC B HEMPOJMUIEHETUYECKMX NCCNEOOBAHUAX - ®YHOAMEHTANBHBIE U
NPUKNAOHBLIE ACMEKTHI

Grinkevich Larisa N. PROGRESS IN NEUROEPIGENETIC RESEARCH - FUNDAMENTAL AND APPLIED
ASPECT

EckkoB B.M., ®unatos M.A., KyxapeBa A., Lakuposa J1.C. ®YHOAMEHTAJIbHBLIE MPOBEMbl HEMPOHAYK
1 BCEV BUOMEONLIVHBI

Eskov Valery M., Filatov Michael A., Kukhareva Alesya, Shakirova Liliya.S. FUNDAMENTAL PROBLEMS OF
NEUROSCIENCE AND BIOMEDICINE

EcbkoB B.B., ®unatoBa O.E., MenbHukoBa E.I'., CamoumneHko W.C. O3SKCIEPUMEHTAJIILHOE
JOKABATENIbCTBO KBAHTOBOW TEOPWMM CO3HAHMA

Eskov Valery V., Filatova Olga E., Melnikova Catherine G., Samoilenko Irina S. EXPERIMENTAL PROOF OF THE
QUANTUM THEORY OF CONSCIOUSNESS

Pabuukoea H.A., CbiyueB C.M. MOLENb WH®OPMALIMOHHOM CTPYKTKPbl WCKYCCTBEHHOIO
WHTENNEKTA B NMPOMHO3MPOBAHUN MOTPEBHOIO BYAYLEIO
Ryabchikova Nataliya A. Sychev Sergey M. MODEL OF THE INFORMATION STRUCTURE OF ARTIFICIAL
INTELLIGENCE IN PROGNOSIS OF THE REQUIREMENT FUTURE

Ckauunosa C.f., lUunoea E.B. GE3SOINACHOCTb JIEKAPCTB B XXI BEKE. KAHECTBO XWU3HW. ADVERSE
EVENTS

Skachilova SofiaYa., Shilova Elena V. SAFETY OF DRUGS IN THE XXI CENTURY. THE QUALITY OF LIFE.
ADVERSE EVENTS

Co6okapb O.A. OCOBEHHOCTW 33r Y TMALMEHTOB, MEPEHECWWX SARS-COV2 HA ®OHE
XPOHWYECKOW MrEPMEC BUPYCHOW MHOEKLIA

Sobokar Olga A. FEATURES OF EEG IN PATIENTS WHO HAVE UNDERGONE SARS-COV2 ON THE
BACKGROUND OF CHRONIC HERPES VIRUS INFECTION

XopceBa H.WU., Mpuropbes MN.E., Mapaxosa B.A. PAJVOBMONOIMMYECKAA OLIEHKA BO3OENCTBUA
QNEKTPOMAIMHUTHbIX MONEV PAOVUOYACTOTHOIO AVMAMNA3OHA (MMM PY) HA OETEWV 1 MOAPOCTKOB
Khorseva Nataliya I., Grigoriev Pavel E., Marakhova Victoria A. RADIOBIOLOGICAL EVALUATION OF THE
EXPOSURE TO ELECTROMAGNETIC FIELDS OF RADIO FREQUENCY (EMF RF) ON CHILDREN AND
ADOLESCENTS

YycoB A.B. KATEFOPUAJIbHAA TPOBJIEMATUKA B METOOONOIMMN HAYKU - UCTOPUYECKAA WU
COBPEMEHHAA

Chusov Anatoly V. CATEGORICAL PROBLEMS IN THE METHODOLOGY OF SCIENCE - HISTORICAL AND
CONTEMPORANEOUS

Wynbruxa .U, HENPO®U3NONOMA OBYYEHNA N ®OPMUPOBAHUA NHTENNEKTA
Shulgina G.I. NEUROPHYSIOLOGY OF LEARNING AND INTELLIGENCE FORMATION
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[doknaabl
Reports

Kanunesnu J1.B., ObskoBa E.H0., 3axapoBa A.H., MunoBaHoBa K.I. MOJIEKYTAPHO-KIIETOYHbLIE
MEXAHN3Mbl BO3OENCTBUA COKPATUTEJNIbHOM AKTUMBHOCTW HA YIMEBOAHbIN OBMEH W
YYBCTBUTEJIBHOCTL K MHCYJIMHY MNOBJTIACTOB B KYJIBTYPE

Kapilevich Leonid V., Dyakova Elena Yu., Zakharova Anna N., Milovanova Ksenia G. MOLECULAR AND
CELLULAR MECHANISMS OF THE EFFECT OF CONTRACTILE ACTIVITY ON CARBOHYDRATE
METABOLISM AND INSULIN SENSITIVITY OF MYOBLASTS IN CULTURE

Jleanna B.B., Manscarosa M.X. KOOIMEPALINA HAYK B MEXXOUCUUMNMNHAPHbBIX MCCITEAOBAHUAX
Lezina Valeriya, Malsagova Maryam Kh. COOPERATION OF SCIENCES IN INTERDISCIPLINARY RESEARCH

Manbcarosa M.X. 9KCIMEPVMEHT B HEMPOAMOAKTUYECKOM NCCNEAOBAHUN
Malsagova Maryam Kh. EXPERIMENT IN THE NEURODIDACTIC STUDY

MeTpyHs 0.3. AKTYAIbHbIE TEOPETUKO-METOLONOIMMYECKWVE MPOBNEMbI HEMPOHAYKNA
Petrunia Oleg E. URGENT THEORETICAL AND METHODOLOGICAL PROBLEMS OF NEUROSCIENCE

YepHoOpoBKUHA T.B. Ob aBonouUnn AJTIKOIonb-MOgNeULIMPOBAHHbBIX SEHOTUIMNOB
CUANTMPOBAHUA TNMMKOKOHBIOFATOB MPU ANKOrONM3ME POOUTENEN B CBA3UW C MPOBNEMOW
HACINEOCTBEHHOCTW NMATTEPHOB AOOVNKTMBHOIO NMOBEAEHUA U TONEPAHTHOCTU K AJTKOTIrONnto Y
NMOTOMKOB

Chernobrovkina Tamara V. ON THE EVOLUTION OF ALCOHOL-MODIFIED PHENOTYPES OF
GLYCOCONJUGATE SIALYLATION IN PARENT'S ALCOHOLISM IN CONNECTION WITH THE PROBLEM OF
HEREDITY PATTERNS OF ADDICTIVE BEHAVIOR AND TOLERANCE TO ALCOHOL IN DESCENDANTS

Kpyrnbin cton
COUMANbHBIE CTPECCbI B KOHTEKCTE MEAULIMHCKOW AHTPOMNONOIMN U
AMNMOEMUOIormnm
SOCIAL STRESSES IN CONTEXT OF MEDICAL ANTHROPOLOGY AND EPIDEMIOLOGY

Under the auspices of UNESKO. Comission of Medical Anthropology and Epidemiology
PykoBogutens - KobbinaHckun EBrenun [.

Ko6binsivckuit E., Manuynana WU., Kanuxman 1. MPO®UNb LIMPKYNATOPHBLIX UMTOKUMHOB B OBLIEW
nonynAaunn 1 B BbIBOPKE C OCTEOAPTPUTOM PYK

Kobyliansky Eugene, Pantsulaia la, Kalichman Leonid. CIRCULATORY CYTOKINES PROFILE IN GENERAL
POPULATION AND SAMPLE WITH HAND OSTEOARTHRITIS

MacTep-knacc 3
NMPOBJNIEMblI OPFAHU3ALUUWN HAYAJTIbHOMU LLKOJbI
YacTHasa wkona KykyBans, MockBa, Poccus

PykoBoautenu — MyapoBa EBreHus bopucosHa, CBATnoBckasa EBreHnsa AnekcaHapoBHa

Myaposa E.B. KAK OPTAHV30BATb YYEEHbLIN MPOLIECC B YCNOBUAX TEXHOMEHHOW OErPAOALINM
OETEN. B3rnAn AMPEKTOPA YACTHOW LLKOTbI

Mudrova Evgenia B. HOW TO ORGANIZE THE EDUCATIONAL PROCESS IN THE CONDITIONS OF
TECHNOGENIC DEGRADATION OF CHILDREN. THE VIEW OF THE DIRECTOR OF THE PRIVATE SCHOOL

CeatnoBckaa E.A. NNOYEMY BAXXHO OBPATUTb BHUMAHWE HA PASJIMYHBLIE TWIMbl MOOXOOOB K
CTPYKTYPUPOBAHUIO YHEBHOIO MATEPUATJIA?

Svyatlovskaya Evgeniya A. WHY IS IT IMPORTANT TO PAY ATTENTION TO DIFFERENT TYPES OF
APPROACHES TO STRUCTURING EDUCATIONAL MATERIAL?
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4-10 noHA
June 4-10
CEKUUN KOHIPECCA

TOPICS OF CONGRESS

1. CTpecchbl M HEBPO3bl: MEXaHU3MbI, NPOMNakTUKa n Koppekums
Stress and neurosis: mechanisms, prophylactic and correction

AsumoBa A.M., CyntaHnel M.3., W6parumoBa C.A., KagbimoBa C.O. BJIMAHME COPOKOOHEBHOIO
MANOYIFMEBOOHOIO NMMTAHNA HA COOEPXAHWME CPEOHEMOJIEKYNAPHBLIX MNEMNTUAOB KPOBU 3-X MECAYHbLIX
BEJIbIX KPbIC

Azimova Armilla M., Sultanli Maya E, Ibrahimova Samira A. Kadimova Solmaz O. EFFECT OF 40 DAY NUTRITION WITH A
DEFICIT OF 40% CARBOHYDRATE ON THE CONTENT OF MEDIUM MOLECULAR PEPTIDES IN THE BLOOD OF 3-
MONTH-OLD RAT

AckepoB ®.B., AsumoBa A.M., KapbimoBa C.0., WGparmmoBa C.A., Cynrtannsli M.E. COOEPXXAHWE
CPEOHEMONEKYNAPHBLIX TPUMNTO®AH- N TUPO3SVMHCOOEPXAWMX MENTUOOB B PASJIMYHbLIX TKAHAX BENbIX
KPbIC HA ®OHE OEOULINTA B PALIMOHE BEJKA N KAPEOTMOPATOB

Askerov Fakhreddin B., Azimova Armilla M., Kadimova Solmaz O., Ibrahimova Samira A., Sultanli Maya E. CONTENT OF
MIDDLE-MOLECULAR TRYPTOPHAN- AND TYROSIN-CONTAINING PEPTIDES IN VARIOUS TISSUES OF WHITE RATS
ON THE BACKGROUND OF PROTEIN AND CARBOHYDRATE DEFICIENCY IN THE DIET

AcnanoBa Y.M. BJIIMAHME 3TAHOIA B MNEPWNO[ OPrAHOIEHESA TMPEHATANIBHOIO PA3BUTUA HA HEKOTOPLIE
FEMATOJOIMYECKUE NAPAMETPBI Y TPEXMECAYHbLIX KPbIC B MTOCTHATAIIbHOM OHTOIMEHE3A

Aslanova Ulviyya Ch. EFFECT OF ALCOHOL DURING ORGANOGENESIS STAGE OF PRENATAL DEVELOPMENT ON
SOME HEMATOLOGICAL PARAMETERS OF 3-MONTH-OLD RATS IN POSTNATAL ONTOGENESIS

Bbnaxko H.O., lNocTioxmHa A.A., TomoBa T.A., 3amowmHa T.A., CBetnuk M.B., MpokonoBa A.B., 3anueB K.B.
MOKA3ATENN NMEPUPEPUYECKOW KPOBU KPbIC C MACCUBHO-OBEOPOHUTENBHLIM TWUMOM MOBEOEHUA MOCIE
CTPECCOPHbIX BOSAEVNCTBUA 1 KOPPEKLUU TYMUHOBBIMU KUCITOTAMW TOP®A

Blazhko Nadezhda D., Gostyukhina Alena A., Tomova Tatiana A., Svetlik Mikhail V., Prokopova Alena V., Zajtsev Konstantin V.
INDICATORS OF PERIPHERAL BLOOD OF RATS WITH PASSIVE-DEFENSIVE TYPE OF BEHAVIOR AFTER STRESSFUL
EFFECTS AND CORRECTION WITH HUMIC ACIDS OF PEAT

Bynosckui A.M., NopuakoBa H.M., ®ununnos [0.0., Munanenko B.U. IMYHOCTHOM TPEBOXXHOCTb B CTPYKTYPE
CUMNTOMATWKU O® BHUC (ANCOYHKUMN BUCOYHO-HMXHEYEJTIOCTHOIO CYCTABA)

Budovsky Aleksander I., Gorchakova Natalia M., Filippov Denis O., Minalenko Victoria I. PERSONAL ANXIETY IN THE
STRUCTURE OF SYMPTOMS OF DF TMJ (DYSFUNCTION OF THE TEMPOROMANDIBULAR JOINT)

ByTtkeBny W.MN., Muxannexko B.A., BepwwuHuHa E.A., lUumapaeBa T.H. BJIMAHUNE PA3HbIX TUINMOB HEOHATAJIbHOIO
CTPECCA HA KOrHUTWUBHbIE CMNOCOBHOCTHU n PEAKTUBHOCTb TMMNOTAINTAMO-TMMNOPUN3APHO-
AJOPEHOKOPTUKAIIbHOW CUCTEMbI Y B3POCTIbIX KPbIC

Butkevich Irina P., Mikhailenko Viktor A., Vershinina Elena A., Shimaraeva Tat'yana N. THE INFLUENCE OF DIFFERENT
TYPES OF NEONATAL STRESS ON COGNITIVE ABILITIES AND REACTIVITY OF THE HYPOTHALAMIC-PITUITARY-
ADRENOCORTICAL SYSTEM IN ADULT RATS

BacunbeBa 10.A,, CwmenbliweBa JL.H,, 3o10B nA., AnekuH 0.B. KOPPENALUMNOHHBLIE CBA3N
MNCUXOPUINONOMMYECKMX TMOKASATENIEM U TOPMOHANBHOMO MNPO®UNA Y CTYOEHTOK C PA3MNUYHbIM
MCXogHbIM TOHYCOM BHC B YCNOBUAX 3MOUMOHANBHOIO HAMPAXXEHWA

Vasilieva Julia A., Smelysheva Lada N., Zotov Paul A., Alekin Dmitriy V. CORRELATIONS OF PSYCHOPHYSIOLOGICAL
INDICATORS AND HORMONAL PROFILE IN FEMALE STUDENTS WITH DIFFERENT INITIAL TONUS OF VNS UNDER
CONDITIONS OF EMOTIONAL STRESS

FannytonHoB X.J1., Kynbuuukun B.A., AHgpuaHoB B.B., AAcdaposa I'.l'., Bazan J1.B., Boroasupn T.X., ®ununosuy T.A.,
WaHbko KO.I'., UBaHoBa E.C., Tapacosa E.B. 3INP VCCJIEQOBAHUE COOLEPXAHNA OKCUOA A3SOTA M MEOV B MOSIE
KPbIC NMOCHE WWEMWYECKOIO BO3OENCTBUA
Gainutdinov Khalil L., Kulchitsky Vladimir A., Andrianov Viatcheslav V., Yafarova Guzel G., Bazan Leah V., Bogodvid Tatiana
K., Filipovich Tatiana A., Shanko Yurii G., Ivanova Ekaterina S., Tarasova Elena V. EPR study of the nitric oxide and copper
CONTENT in the brain of rats after ischemic IMPACT

Denucoea E.A., lNykbsiHoBa C.H. OYHKUMOHAJIBHOE BUOYTPABJIEHME COCTOAHUMEM OPTAHW3MA TIALIMEHTA
MNP CHWMXEHHOW CTPECCOYCTOMYMBOCTK, UMNCMONbL3YA MPUBOP BUMONOIMMYECKOW OBPATHOW CBA3N
«PEAKOP T»

Denisova E.A. Lukyanova S.N. FUNCTIONAL BIO-MANAGEMENT OF THE PATIENT'S BODY CONDITION WITH REDUCED
STRESS RESISTANCE USING THE REACTOR T BIOFEEDBACK DEVICE

Dopowega E.A. YYBCTBUTENbHOCTb CEHCOPHOW OBPABOTKM CTUMYIOB M NPOLIECCHI CAMOPENYALMN
Dorosheva Elena A. SENSORY PROCESSING SENSITIVITY AND SELF-REGULATION PROCESSES
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DopoweHko O.C., 3amowmHa T.A., lNoctioxuHa A.A., lMpokonoBa A.B., 3anueB K.B. AHAIIN3 JPPEKTMBHOCTU
MOCTCTPECCOPHOIO BOCCTAHOBIEHNA MNCUXOPNINONOIMYECKMNX MOKASATEJEN MOCIE
MPOGUNAKTUYECKNX N PEKPEALIMOHHLIX MEPOMPUATUA B OCEHHWUW MEPMO TOOA

Doroshenko Olga S., Zamoshchina Tatyana A., Gostyukhina Alyona A., Prokopova Alyona V., Zaitsev Konstantin V. ANALYSIS
OF THE EFFECTIVENESS OF POST-STRESS RECOVERY OF PSYCHOPHYSIOLOGICAL INDICATORS AFTER
PREVENTIVE AND RECREATIONAL ACTIVITIES IN THE AUTUMN PERIOD OF THE YEAR

Eroposa A.B. MOBEJEHYECKWUWY NOAXO[ MPU KOPPEKLIMW HEBPO3OB Y NOAPOCTKOB
Egorova A.V. BEHAVIORAL APPROACH IN CORRECTION OF NEUROSIS IN ADOLESCENTS.

Xurauesa WU.B., Kpukynosa H.WU., Munb E.M., Fonowanos A.H. AJAMTOMEHHLIE CBOWCTBA 1-(TEPMATPAH-1-MI)
OKCUKAPBEOHWUIT-1-AMNHOSTAHA

Zhigacheva Irina, Krikunova Natalya, Mil Elena, Goloshchapov Aleksander ADAPTOGENIC PROPERTIES of 1-(GERMATRAN-
1-YL) OXYCARBONYLI-1-AMINOETHANE

3axapoB E.B., CmenbiweBa J1.H., BpataHoB A.C., Bpecnae M.B. MOYNTALNA KATEXOJIAMMHOB B MJIASME KPOBU U
CNMIOHE Y UL C PA3NNYHBIM TOHYCOM BHC (ABTOHOMHOW HEPBHOW CWCTEMbI) MPW OEWACTBUMU
OMOUMOHAJIIbHOIO CTPECCA

Zakharov Evgeniy V., Smelysheva Lada N., Bratanov Alexander S., Breslav Maksim B. MODULATION OF CATECHOLAMINES
IN BLOOD PLASMA AND SALIVA IN INDIVIDUALS WITH DIFFERENT TONE OF THE ANS (AUTONOMOUS NERVOUS
SYSTEM) UNDER THE INFLUENCE OF EMOTIONAL STRESS

U6parumosa K.WU. BIUAHUE MULLEBOW JENPVBALIMKM B 3APOALILEBLIV MEPUOL MPEHATANILHOIO PA3BUTUSA HA
OBMEH r'AMK B CTPYKTYPAX LIHC Y TPEXMECAYHbIX KPbIC B NOCTHATAJIbHOM OHTOIEHESA

Ibrahimova Kenul I. INFLUENCE OF FOOD DEPRIVATION ON GABA METABOLISM IN THE EMBRYONIC STAGE OF
PRENATAL DEVELOPMENT IN CNS STRUCTURES OF 3-MONTH-OLD RATS IN POSTNATAL ONTOGENESIS

Kpbinoea A.A. OCOBEHHOCTW CWHOPOMA 3MOLUVOHANBLHOIO BbLIFOPAHUSA Y YUYUTENEW CPEOHWX
OBLLUEOBPA3OBATESbHbLIX WWKOJ1 FTOPOJA

Krylova Aleksandra A. FEATURES OF THE SYNDROME OF EMOTIONAL BURNOUT IN TEACHERS OF SECONDARY
SCHOOLS OF THE CITY

KysHeuoB [.I'., FocTioxuHa A.A., MpokonoBa A.B., JopoweHko O.C., XXykoBa O.B., 3anueB K.B. MOBEOEHYECKAA
AKTUBHOCTb NABOPATOPHbBIX KPbIC C MOOEJIbIO METABOJIMYECKOIO CUMHOPOMA

Kuznetsov Daniil G., Gostyukhina Alena A., Prokopova Alena V., Doroshenko Olga S., Zhukova Oksana B., Zaitsev Konstantin
V. BEHAVIORAL ACTIVITY OF LABORATORY RATS WITH A MODEL OF METABOLIC SYNDROME

Kynewosa O.H., BaxaHosa E.A., Tennbwm [AO.J1. BO3PACTHbIE W MNONOBbIE OCOBEHHOCTW [MOBEAEHUA
MPEHATANBbHO CTPECCUPOBAHHbBLIX KPbIC

Kuleshova Olga N., Bazhanova Elena D., Teply David L. AGE AND SEX CHARACTERISTICS OF BEHAVIOR OF PRENATAL
STRESSED RATS

Kypko O.0., TonHukoBa M.H., JonoTtoB O.B., N'puBeHHukos U.A. BNIMAHVE KOPTUKOCTEPOHA, HOPAOPEHANVHA N
KOPTUKONMNBEPUHA HA XXW3HECIMOCOBHOCTbL KIIETOK U 3KCMPECCUKO MEHOB, CBA3AHHLIX C PA3BUTUEM
OEMNPECCUW, B KYJIbTYPE ACTPOIMMNOMbI KPbICbI JIMHWUK C6

Kurko Olga D., Topnikova Maria N., Dolotov Oleg V., Grivennikov Igor A. THE EFFECT OF CORTICOSTERONE,
NOREPINEPHRINE AND CORTICOLIBERIN ON CELL VIABILITY AND EXPRESSION OF DEPRESSION-ASSOCIATED
GENES IN THE RAT C6 ASTROGLIOMA CELL LINE

NoceBa E.B., JlornHoBa H.A., MoTtexuHa A.A., ®epocoBa E.A., CapkucoBa K.l0., BpoweBuukaa H.[., 3anyeHko M.U.
BNMUAHNE AHTUOEMNPECCAHTA MMUMNMPAMWHA HA MOBEAEHUME B TECTAX HA TPEBOXHOCTb W OEMPECCUIO,
MNMPUBEC MACCbI TEJTA M YPOBEHb KOPTUKOCTEPOHA B KPOBW Y KPbIC MNPV NMOJOCTPOM CKYYEHHOCTU

Loseva Elena V., Loginova Nadezhda A., Potekhina Anastasiia A., Fedosova Ekaterina A., Sarkisova Karine Yu.,
Broshevitskaya Nadezda D., Zaichenko Maria |I. INFLUENCE OF THE ANTIDEPRESSANT IMIPRAMINE ON BEHAVIOR IN
TESTS FOR ANXIETY AND DEPRESSION, BODY WEIGHT GAIN AND BLOOD CORTICOSTERONE LEVEL IN RATS KEPT
AT SUBCHRONIC OVERCROWDING

Mamegosa WU.A. BIIMAHVE BHYTPUYTPOBHOM XPOHWYECKOW MHTOKCUKALIMM 3TAHONOM HA METABOJIM3M
FAMK B TKAHAX PASTMYHLIX CTPYKTYP LEEHTPANbHOW HEPBHOW CUCTEMbI MECAYHbLIX XKMBOTHbIX
Mamedova Irana A. INFLUENCE OF INTRAUTERINE CHRONIC ETHANOL INTOXICATION ON THE GABA METABOLISM IN
THE TISSUE OF DIFFERENT CENTRAL NERVOUS SYSTEM STRUCTURES OF THE 1-MONTH-OLD ANIMALS

MaxmypoBa H.LWU., Napxuesa I.lU., A6aynnaeBa M., NacnaHoBa A.l', LlaxmanueBa C.®., BenueBa C.C. BJIMAHVE
MPEHATANBHOW MMNOKUHE3NW HA OVMHAMUKY 331 KOPbI FTONOBHOIO MOS3IA KPbICAT PAHHEIO BO3PACTA
Makhmudova Nargiz Sh., Hajiyeva Gunay Sh., Abdullayeva Gulsum M., Gaflanova Aynur G., Shakhmalieva Sabina F.,
Velieva Sevda.S. INFLUENCE OF PRENATAL HYPOKINESIA ON THE DYNAMICS OF THE EEG CORTEX IN EARLY RATS
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MectepeBa H.C., AptémoBa B.C., lNypsikoB A.A., LlukyHoB C.I"., KapneHko M.H., CuzoB B.B. CYTOYHbLIE ®JIYKTYALNU
OOPAMMHA B HOPME U NMPU CTPECCE

Pestereva Nina S., Artemova Valeria S., Guryakov Dmitriy A., Tsikunov Sergey G., Karpenko Marina N., Sizov Vadim V.
DOPAMINE DAYLY FLUCTUATIONS IN NORMAL CONDITIONS AND UNDER STRESS

Monoe A.[., 3yeBckas T.B. TMCUXOCOMATUYECKUE, HEMPOIHOOKPUHHBLIE ACMEKThl TECTALIMOHHBIX
OCNOXXHEHWN METABONTMYECKOIO CUHOPOMA
Popov Aleksandr D., Zuevskaya Tatjana V. PSYCHOSOMATIC, NEUROENDOCRINE ASPECTS OF GESTATIONAL
COMPLICATIONS OF THE METABOLIC SYNDROME

MortexuHa A.A., NlormHoBa H.A., ®epocoBa E.A., CapkmucoBa K.}O0., Pyccy J1.U., MeseHueBa M.B., Jlocea E.B.
TPEBOXHO-OEMNPECCUMBHOE NOBEAEHWME, MACCA TENA, OTHOCUTEJIIbHAA MACCA HAOMNOYEYHNKOB, TUMYCA U
CENESEHKW, LINTOKMHOBLIV MPO®UIb KPOBW Y KPbIC MNMPU XPOHWYECKOW CKYYEHHOCTW

Potekhina Anastasiia A., Loginova Nadezhda A., Fedosova Ekaterina A., Sarkisova Karine Yu., Russu Leonid I., Mezentseva
Marina V., Loseva Elena V. ANXIETY-DEPRESSIVE BEHAVIOR, BODY WEIGHT, RELATIVE WEIGHT OF THE ADRENAL,
THYMUS AND SPLEEN, BLOOD CYTOKINE PROFILE IN RATS KEPT AT CHRONIC OVERCROWDING

PaBaeBa M.IO., Yepetaes W.B., Yyan E.H., MwupoHiok W.C., Dxengyb6aesa 3.P. [MOKA3ATEJIN YIMEBOOHO-
QHEPIETUYECKOIO OBMEHA Y KPbLIC B YCNOBWAX BO3OEMCTBMA OCTPOIO W XPOHWYECKOIO
MMNOKUHETUYECKOIO CTPECCA N UX KOMBUHALIMN

Ravaeva Marina Yu., Cheretaev Igor V., Chuyan Elena N., Mironyuk Irina S., Dzeldubaeva Elviza R. CARBOHYDRATE-
ENERGY METABOLISM INDICES IN RATS UNDER ACUTE AND CHRONIC HYPOKINETIC STRESS AND THEIR
COMBINATIONS

Ckpunkuia [O.B., A6pamoBa A.l0., Hukenmna E.B., MepuoB C.C. OCOBEHHOCTW HOUWLIENTVBHOMN
YYBCTBUTENIBHOCTU Y KPbIC MOCNE XPOHWYECKOIO HEMPEOCKA3YEMOIO MAMKOrO CTPECCA PA3HOW
ONMTENBHOCTU

Skripkina Darya V., Abramova Anastasia Yu., Nikenina Ekaterina V., Pertsov Sergey S. FEATURES OF NOCICEPTIVE
SENSITIVITY IN RATS AFTER CHRONIC UNPREDICTABLE MILD STRESS OF DIFFERENT DURATION

CrtepnuroBa o.n. POIb OYHKLIMOHANBHOW ACNMMETPUN MONYLWAPUIA B SOPMNPOBAHNN
CTPECCOYCTOMYMBOCTU YENTOBEKA

Sterligova Olga P. THE ROLE OF FUNCTIONAL ASYMMETRY OF THE HEMISPHERES IN THE FORMATION OF HUMAN
RESISTANCE TO STRESS

Tomosa T.A., 3amowumna T.A., CBeTnuk M.B. PEAKTUBHOCTb U1 CTPECC B NMULLEBAPUTENTbHOW CUCTEME
Tomova Tatiana A., Zamoshchina Tatiana A., Svetlik Mihail V. REACTIVITY AND STRESS IN THE DIGESTIVE SYSTEM

YmHswkuH  B.I. JIMYHOCTHLIE OCOBEHHOCTWM W CMNELUUM®OUKA 3MOLIMOHAIIBHOM COEPLI CTYOEHTOB,
MOTVBUPOBAHHbBIX K YHACTUIO B NMPOIrPAMME « CHXEHWE CTPECCA HA OCHOBE OCO3HAHHOCTW» (MBSR)
Umnyashkin Vyacheslav G. PERSONAL CHARACTERISTICS AND SPECIFICS OF THE EMOTIONAL SPHERE OF
STUDENTS MOTIVATED TO PARTICIPATE IN THE "MINDFULNESS BASED STRESS REDUCTION" PROGRAM (MBSR)

®epoposa A.M., laBnet6aesa A.P., Xucmatynnuna 3.P. UICCJIE[JJOBAHVE SJ'IEKTPI/Il-IECKQIZ AKTMBHOCTU MO3IrA Y
KPbIC C TMNO- U TMNEPOYHKUMEN OOPAMUHEPTMYECKOWN CUCTEMbI NMPU BO3OENCTBUMN XPOHUYECKOIO
CTPECCA

Fedorova Albina M., Davletbaeva Aigul R., Khismatullina Zukhra R. STUDY OF BRAIN ELECTRICAL ACTIVITY IN RATS WITH
HYPO- AND HYPERFUNCTION OF THE DOPAMINERGIC SYSTEM UNDER CHRONIC STRESS

XpeHkoBa B.B., A6akymoma J1.B., MNacdwmsarynnuna I.lU. UCCINEOOBAHVE AOAMNTAUMM K OBPA3OBATEJIbBHOMY
MPOLIECCY MHOCTPAHHbIX OBYYAIOLXCA B 3ABUCUMOCTU OT TUMNA BEFTETATVBHOW PErYNALWU CUCTEMbI
KPOBOOBPALLEHNA

Khrenkova V. V., Abakumova L. V., Gafiyatullina G. Sh. RESEARCH OF THE FOREIGN STUDENTS’ ADAPTATION TO THE
EDUCATIONAL PROCESS DEPENDING ON THE TYPE OF AUTONOMIC REGULATION OF THE CIRCULATORY SYSTEM

Yymakosa A.M., Maypep A.M., Ko6binauckun E.[I. BUSYANUIALNA MEXMNNEMEHHOW M3MEHYMBOCTW BEOYMHOB
KO>KHOIO CMHAA METOJOM OBOBLWEHHOIO ®OTOMOPTPETA

Chumakova Anna M., Maurer Andrey M., Kobyliansky Eugene D. VISUALIZATION OF INTERTRIBAL VARIABILITY OF THE
SOUTH SINAI BEDOUINS BY THE METHOD OF COMPOSITE PHOTO PORTRAIT

2. Oby4yeHune n namaTb
Learning and memory

Anewenko H.A. 3AB/ICUMOCTb MOKA3ATENENA PABOYEN MAMATU OT BbIPAXXEHHHOCTU BHYTPUMONYLWAPHON
KOrEPEHTHOCTHW

Aleshenko Nikita A. DEPENDENCE OF WORKING MEMORY INDICATORS ON THE SEVERITY OF INTRAHEMISPHERIC
COHERENCE
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Anvesa M.T., Yctoes M.B. 3YYEHME ®YHKLUMOHANBHOMO COCTOAHWA BbICWEN HEPBHOW AEATENLHOCTU
(BHL) N BETETATUBHOW HEPBHOW CUCTEMbI (BHC) Y YYALLUMXCSA

Alieva Mayram T., Ustoev Mirzo B. THE STUDY OF THE FUNCTIONAL STATE OF THE HIGHER NERVOUS ACTIVITY (VNI)
AND THE AUTONOMIC NERVOUS SYSTEM (VNS) IN STUDENTS

AnaHoBuy B.B., ApamsaH J.A., Mmagunuu O.J1., FOaakoe K.C. JMHAMUWKA MO3IrOBOIr0 OBECIMEYEHUA MPOLIECCA
MPUOBPETEHNA HABBIKA PA3INTMYEHUA KOPOTKNX MHTEPBANNOB BPEMEHU

Apanovich Vladimir V., Aramyan Erik A., Gladilin Dmitry L., Yudakov Konstantin S. THE DYNAMICS OF BRAIN SUPPORT OF
THE PROCESS OF ACQUIRING THE SKILL OF DISTINGUISHING SHORT INTERVALS OF TIME

Axmupos P.T., 3anyenko M.U. MPVMEHEHNE NAPAOUTMbI C ®UKCUPOBAHHBIMWN MHTEPBAJTAMW NOAKPEMJIEHVA
HA KPbICAX B NCCNEOOBAHUN UMMYTNbCUBHOCTU N BOCINPUATNA BPEMEHN

Akhmirov Rauf T., Zaichenko Maria I. APPLICATION OF FIXED INTERVAL SCHEDULE ON RATS IN THE STUDY OF
IMPULSIVITY AND TIME PERCEPTION

Baxwanuesa A.fl. MOBEJEHYECKMIN AHANS BIINAHNA KPATKOBPEMEHHOIO JE®ULIMTA BENIKOB W YIMEBOOOB
B MATAHNU HA NMOKABATEIIN MAMATH

Bakhshaliyeva Afet Ya. BEHAVIORAL ANALYSIS OF THE EFFECT OF SHORT-TERM PROTEIN AND CARBOHYDRATE
DEFICIENCIES IN NUTRITION ON MEMORY INDICATORS

Benoe [.P. PA3HLIE MOPOM JOITOBPEMEHHOW OENECCUW W MOTEHUMALMN Y KPbIC, HOKAYTHBLIX MO FEHY
OOPAMMHOBOIO TPAHCIMOPTEPA U KPbIC AVMKOIO TUMA

Belov Dmitry R. DIFFERENT THRESHOLDS OF LONG-TERM DEPRESSION AND POTENTIATION IN DOPAMINE
TRANSPORTER KNOCKOUT GENE AND WILD-TYPE RATS

BuHapckaa A.X., 3w3uHa A.B., Bana6an MN.M. BIVAHWNE OKCMOA A30TA HA SOPMUMPOBAHUME YCJIOBHO-
PE®JIEKTOPHOIO 3SAMUPAHNA Y KPbIC

Vinarskaya Aliya Kh., Zuzina Alena B., Balaban Pavel M. EFFECT OF NITRIC OXIDE ON CONTEXT FEAR CONDITIONING
IN RATS

Faspunos B.B. VYJ/IbTPA3BYKOBAA BOKANU3ALUMA VY KPbIC TMPU PEAJIM3ALUMM OOHOITO N TOro XE
MHCTPYMEHTAJIbHOIO MULWEAOBLIBATEIIbHOI O NOBEAEHNA NHOMBWAOYAINBHO N COBMECTHO

Gavrilov Vladimir V. ULTRASONIC VOCALIZATIONS IN RATS DURING THE SAME INSTRUMENTAL FOOD-ACUISITION
BEHAVIOUR PERFORMED INDIVIDUALLY AND COLLECTIVELY

Fopkun A.l'., PoxpectBuH A.B. OTHOLWEHWNA SNEMEHTOB OlNbITA N3 PA3HbLIX EFO JOMEHOB VY KPbIC
Gorkin Alexandr G., Rozhdestvin Andrey V. RELATIONS OF ELEMENTS OF EXPERIENCE FROM ITS DIFFERENT
DOMAINS IN RATS

DaBnet6aeBa A.P., ®epopoBa A.M., Xucmarynnuia 3.P. WCCJIEJOBAHME YPOBHA O3MOUMOHAJIBHO -
MOBEJEHYECKOW PEAKTUBHOCTW XXMBOTHbLIX HA ®OHE BO3AENCTBUA XPOHUYECKOIO CTPECCA

Davletbaeva Aigul R., Fedorova Albina M., Khismatullina Zukhra R. STUDY OF THE LEVEL OF EMOTIONAL-BEHAVIORAL
REACTIVITY OF ANIMALS UNDER THE EXPOSURE TO CHRONIC STRESS

Opyxunosckaa O.B., Xapnamosa T.A. TPEHMPOBKA TOPMOXEHWA TMNOBEJEHNA B OBPA3OBATEJIbHOM
MPOCTPAHCTBE MY3EA

Druzhilovskaya Olga V., Kharlamova Tatiana A. BEHAVIOR INHIBITION TRAINING IN THE EDUCATIONAL SPACE OF THE
MUSEUM

EpmakoBa O.U., MyptasuHa E.[., BepxuHa A.l'., MecbkoBa E.C., 'mH36ypr-lUuk K0.A., 3otoBa O.M. USMEHEHNA
PE3YJIbTATUBHOCTWN  BbIMONMHEHNA  KOTHUTMBHOIO TECTA B  COPEBHOBATEJIbHOM  KOHTEKCTE
OEATENBHOCTU UCMbITYEMbIX B AMAOAX

Ermakova Olga |., Murtazina Elena P., Berhina Anastasya G., Meskova Ekaterina S., Ginzburg-Shik Iuliia A., Zotova Oksana M.
CHANGES IN COGNITIVE TEST PERFORMANCE IN THE COMPETITIVE CONTEXT OF DYADS

3anvyeHko M.U., CupopuHa B.B., llapkoBa A.B., puropbsaH TI.A. BIUAHUWME CKYYEHHOCTWM W PAHHEIO
MPOBOCMANUTENBLHOrO CTPECCA HA NMPOCTPAHCTBEHHOE OBYYEHWE B BACCEMHE MOPPUCA

Zaichenko Maria |., Sidorina Victoria V., Sharkova Anna V., Grigoryan Grigory A. THE EFFECT OF CROWDING AND EARLY
PRO-INFLAMMATORY STRESS ON SPATIAL LEARNING IN THE MORRIS WATER MAZE

KopHeesa E.B., Anekcangpos MJI. W3MEHEHWE HEMPOHANBHOIO OBECMEYEHUA OBOPOHUTENBHOMO
MOBEAEHWA B NMPOLUECCE EFO ®OPMNPOBAHNA

Korneeva Elena V., Aleksandrov Pavel L. CHANGES IN THE NEURONAL BASIS OF THE DEVELOPMENT OF DEFENSIVE
BEHAVIOR.

Kowkopan [.M., Mowany-lynak J1.B. OCOBEHHOCTU MNMPOLECCA MbILWWNEHNA Y COBPEMEHHBLIX NMOAPOCTKOB
Koshkodan Diana P., Moshanu-Shupac Lora V. PARTICULARS OF THE THINKING PROCESS IN MODERN ADOLESCENTS
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KpynuHa H.A., LLUupeHoBa C.A., Xne6HukoBa H.H. JJIMTEJNIbHAA COLUMATIBHAA U30NAUMNA YXYOLWAET OBYYEHVE B
TECTE YCJIOBHOIO PE®NEKCA AKTUBHOIO N3BETAHNA Y CAMOK KPbIC

Krupina Nataliya A., Shirenova Sophie D., Khlebnikova Nadezhda N. PROLONGED SOCIAL ISOLATION IMPAIRS LEARNING
IN THE ACTIVE AVOIDANCE CONDITIONING TASK IN FEMALE RATS

Maenosa W.B., Bpowesunukas H.JO. BIIMAHVE COOEPXAHUA B YCNOBKUAX MOBLILWEHHON CKYYEHHOCTWU HA
TPEBOXHOCTb N YCINNIOBHOPE®JIEKTOPHbIVN CTPAX Y KPbIC.

Pavlova Irina V., Broshevitskaya Nadezhda D. THE EFFECT OF INCREASED CROWDING ON ANXIETY AND CONDITIONED
FEAR IN RATS

MNanuxosa T.A. TUIACTUYHOCTb KOMIMOHEHTOB COMATOCEHCOPHOIO CYMMAPHOIO CWHAMNTUYEKOIO
MOTEHLUMANA B KOMAHOHbIX HEMPOHAX BUHOIPALOHOWM YIINTKU

Palikhova Tatiana A. PLASTICITY OF THE COMPONENTS OF SOMATOSENSORY COMPOUND SYNAPTIC POTENTIAL IN
COMMAND NEURONS OF HELIX POMATIA

®epocosa E.A., Llaukosa A.B., Capkucosa K.IO. METUNOBOTAWEHHAA [OVMETA MATEPU YAYYUWAET
AMNMN30OONYECKYIO MAMATL B TECTE PACMO3HABAHUMA HOBOIO OBBEKTA W HE BIUAET HA MPOABNEHUE
YCINOBHOW PEAKLIV CTPAXA HA KOHTEKCT U CUMHAN Y KPbIC IMHUW WAG/RIJ

Fedosova Ekaterina A., Shatskova Alla B., Sarkisova Karine Yu. MATERNAL METHYL-ENRICHED DIET IMPROVES
EPISODIC MEMORY IN THE NOVEL OBJECT RECOGNITION TEST AND DOES NOT AFFECT THE MANIFESTATION OF
CONDITIONED FEAR RESPONSE TO CONTEXT AND SIGNAL IN WAG/RIJ RATS

LLnaroHosa H.T., MeTtposuy A.J]1. OLLIEHKA 1 OTMEPVBAHWE BPEMEHHbIX MHTEPBAJIOB B OBbI4YHbLIX YCNOBUAX U
MPY FPABUTOLIMOHHBLIX BO3OENCTBUAX

Shpagonova Natalia G., Petrovich Daria L. EVALUATION AND MEASUREMENT OF TIME INTERVALS UNDER NORMAL
CONDITIONS AND GRAVITATIONAL CONDITIONS

lOpakos K.C., Apamsan 3.A., Tmagunun A.J1., AnanoBuy B.B. NMOBEJEHYECKUNE XAPAKTEPUCTUKN U TUMNNYHBLIE
KOMMOHEHTBI CCIM MNP  WMCCNEOOBAHUM AOVMHAMUKN  HAYYEHUA HABBIKY PA3NWYEHNA KOPOTKNX
MHTEPBANOB BPEMEHW

Yudakov Konstantin S., Aramyan Erik A., Gladilin Dmitry L., Apanovich Vladimir V. BEHAVIORAL CHARACTERISTICS AND
TYPICAL COMPONENTS OF CSP IN THE STUDY OF THE DYNAMICS OF LEARNING THE SKILL OF DISTINGUISHING
SHORT INTERVALS OF TIME

3. MbiwneHune n cosHaHue
Thinking and consciousness

Magepuknan ®.U. MATEMATUKA N HEMPO®W3NONOINA HEMPOHAYKN
Mavrikidi Fedor I. MATHEMATICS AND NEUROPHYSIOLOGY OF NEUROSCIENCE

Mananuyk U.I'. ®OPMbl PEYN (PEYEBbLIE XXAHPbI) KAK PEMPE3EHTAHTbI COLIMANBHOIO 1 KOMMYHUKATUBHOIO
MbILWNEHNSA/CO3HAHNSA: BO3PACTHO-TEHAEPHbLIA ACMNEKT

Malanchuk Irina G. SPEECH FORMS (GENRES) AS REPRESENTATIVES OF SOCIAL AND COMMUNICATIVE
THINKING/CONSCIOUSNESS: AGE-GENDER ASPECT

OpexoBa J1.C., NaBneHko B.B., Muxannosa A.A., NMoptyranbckaa A.A., Kangpa A.N1. OCOBEHHOCTW MPOABNEHNA
QNEMEHTOB MPOCOLMANBHOIO NOBEAEHNA Y OETEW C PACCTPOMCTBOM AYTUCTUYECKOIO CMEKTPA
Orekhova Lilia S., Pavlenko Vladimir B., Mikhailova Anna A., Portugalskaya Arina A., Kaida Anna |. MANIFESTATION
SPECIFICS OF PROSOCIAL BEHAVIOR ELEMENTS IN CHILDREN WITH AUTISM SPECTRUM DISORDER

MNetpyHa O0.3., Metpywa T.A. CMbICJIOOBPASYIOWME KOMMOHEHTbI CO3HAHVMA W WX BIWAHUE HA
3SMOLMOHAJBHOE BbIrOPAHUE

Petrunia Oleg E., Petrunia Tatiana A. MEANING-FORMING COMPONENTS OF CONSCIOUSNESS AND THEIR INFLUENCE
ON EMOTIONAL BURNOUT

MeTtpyHsa 0.3. PEHOMEH BHUMAHNA KAK HAYYHAA NMPOBNEMA
Petrunia Oleg E. THE PHENOMENON OF ATTENTION AS A SCIENTIFIC PROBLEM

Mnawkesuy B.J1. YHACTUE MOS3IrOBbIX OBPA3OB-AJITTOPUTMOB B $OPMUPOBAHNK MO3INOBOI0 CYBEbEKTHOIO
MPOCTPAHCTBA (HEMPOPEANBLHOCTW) YETIOBEKA

Plyashkevich Victor L. THE PARTICIPATION OF BRAIN IMAGES-ALGORITHMS IN THE FORMATION OF THE BRAIN
SUBJECT SPACE (NEUROREALITY) OF A PERSON

Mnawkesuy B.J1. YYHACTUE MOS3IOBbIX OBPA3OB-AIITOPUTMOB TMPOU3HECEHWA CINOBA B ®OPMMPOBAHUA
BA3NCHOIo U MEHTANIBHOIO NEKCUKOHA

Plyashkevich Victor L. THE PARTICIPATION OF BRAIN IMAGES-ALGORITHMS OF PRONOUNCING A WORD IN THE
FORMATION OF A BASIC AND MENTAL LEXICON
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Papbkosa J1.U. OT TEOPUW Y3HAOSE OO NMPOrPAMMbBI « TBOPUTENN»
Radkova Liudmila I. FROM UZNADZE'S THEORY TO THE TVORITELI PROGRAM

Pa6umkoea H.A., Cbivee C.M. OCOBEHHOCTW MPOCTPAHCTBEHHO-BPEMEHHOM  CWHXPOHU3ALINW
BMOMOTEHLMANOB MONOBHOMO MO3IrA B MPOTHOCTUYECKON OEATENBHOCTY YENTOBEKA

Ryabchikova Nataliya A, Sychev Sergey M. FEATURES OF BRAIN BIOPOTENTIALS SPATIAL-TEMPORAL
SYNCHRONIZATION IN HUMAN PROGNOSTIC ACTIVITY

Wantunein M.A., KpuBowanoBa M.H., Kanyctuna A.M., Kapnosa l0.A. CMEHA CTPATEMMA 3MOLMOHAITbHOW
CAMOPEYNALUMM B XOOE ONTOCPOYHOW NMPOrPAMMBI MCUXONOrMYECKOW MOMOLLM

Shaptiley Mariya A., Krivoshchapova Mariya N., Karpova Juliya A., Kapustina Alexandra P. CHANGING EMOTIONAL SELF-
REGULATION STRATEGIES DURING A LONG-TERM PSYCHOLOGICAL CARE PROGRAM

LWyneruxa U. NMOMNb3A 1 BPE[ LINOPOBU3ALINK AJTA PASBUTUNA NHTEJTNEKTA
Shulgina Galina I. THE BENEFITS AND HARMS OF DIGITALIZATION FOR INTELLIGENCE

4. HeMpoHanbHble MeXaHU3Mbl KOTHUTUBHbIX NPOLIEeCCOB
Brain mechanisms of cognitive processes

Anpapkud  E.K., Bonpbipeea M.A. VCCJIEJOBAHUE MEXAHW3MOB 3PWUTEJIbHOIO TMOUCKA KNHOYEBOW
NHOOPMALINKA
Aidarkin Eugeny K., Boldyreva Marina A. STUDY OF MECHANISMS OF VISUAL SEARCH FOR KEY INFORMATION

Benokoneitoea K.B., Benoe 0.B. HEMIPOXVMWYECKNE MEXAHU3Mbl MOHOAMWH3PIMYECKWX CUCTEM U UX POJIb
B PAONALIMOHHO-MHOYUMPOBAHHOM MOBPEXOEHWN LIHC

Belokopytova Ksenia V., Belov Oleg V. NEUROCHEMICAL MECHANISMS OF MONOAMINERGIC SYSTEMS AND THEIR
ROLE IN RADIATION-INDUCED DAMAGE TO THE CENTRAL NERVOUS SYSTEM

Bapuu J1.A., BproxaHoB A.U., Cepbin A.B., ConoayxuH A.B. BNIMAHVE ®YHKLUMOHAIIBHOIO COCTOAHNA CUCTEMbI
BOCMNPUATUA Y NNLL, NEPEHECLUMX COVID 19, HA UX MCUXOPUINONOTMUYECKNIN CTATYC

Varich Lydia A., Bryukhanov Yaroslav I., Seriy Andrey V., Solodukhin Anton V. INFLUENCE THE PERCEPTION SYSTEM
FUNCTIONAL STATE IN PERSONS AFTER FROM COVID 19 ON THEIR PSYCHOPHYSIOLOGICAL STATUS

Bacunbesa B.A., Llymeiko H.C. KONMWYECTBEHHLIE W3MEHEHWA TOJNWMHBLI KOPbl OBWIFATENBHOW U
3PUTENBHOW OBTACTE KOPbI BONbLIONO MO3rA AETEW OT POXOEHWA OO 7 NET

Vasilyeva Valentina A., Shumeyko Nina S. QUANTITATIVE CHANGES IN THE THICKNESS OF THE CORTEX OF THE
MOTOR AND VISUAL AREAS OF THE CEREBRAL CORTEX IN CHILDREN FROM BIRTH TO 7 YEARS

Mvusbypr-lUuk 10.A., MypTtasuna E.l., MecbkoBa E.C., Bepxuna A.l'., EpmakoBa O.U., 3otoBa O.M. B3AVIMOCBA3N
OOHOBbLIX  XAPAKTEPUCTWK  SNEKTPO3HLEDAJIOrPAMMbI NCMbITYEMBIX C  PE3YNIbTATUBHOCTBLHKO
MOCNEAQYIOLENA COBMECTHOM CEHCOMOTOPHOW OEATENBHOCTU

Ginzburg-Shik luliia A., Murtazina Elena P., Meskova Ekaterina S., Berhina Anastasya G., Ermakova Olga I., Zotova Oksana M.
RELATIONSHIPS BETWEEN THE RESTING-STAGE EEG CHARACTERISTICS AND THE PERFORMANCE OF
SUBSEQUENT JOINT SENSOMOTOR ACTIVITIES

3axapoBa E.U., CropoxeBa 3.U., NMpowuH A.T., MoHakoB M.IO., Oyauyenko A.M. MHOMBWNOYAJIbHbIE OCOBEHHOCTU
KOHCONMOALIMA NMPOCTPAHCTBEHHOM MNAMATU: PA3SHbLIE HEMPOHAJIbHLIE MEXAHU3MbI — PA3HBLIE CKOPOCTW
®OPMWNPOBAHMA 0ONTOBPEMEHHON NAMATU

Zakharova Elena |., Storozheva Zlnaida I., Proshin Andrey T., Monakov Mikhail Yu., Dudchenko Alexander M. INDIVIDUAL
FEATURES OF SPATIAL MEMORY CONSOLIDATION IN RATS: DIFFERENT NEURONAL MECHANISMS — DIFFERENT
RATES OF FORMATION OF LONG-TERM MEMORY

3eéspgoukmHa H.B., LWeeu-llesuenko T.M. MATTEPHbI 3NIEKTPUYECKON AKTUMBHOCTU FOMIOBHOIO MOS3rA MPU
BOCIPUATUN 1 BOOBEPAXAEM AHAJTM3E MY3bIKAJIbHOIO BUOEOKINIMA

Zwezdochkina N.V., Shvets-Shevchenko T.P. PATTERNS OF ELECTRICAL ACTIVITY OF THE BRAIN IN THE PERCEPTION
AND IMAGINATIVE ANALYSIS OF MUSIC VIDEOS

KopocTtenéea A.H. MOPOOMETPUYECKN AHANN3 MPT-OAHHLIX NP 3AUKAHUA
Korosteleva Anastasia N. MORPHOMETRIC ANALYSIS OF MRI DATA IN STUTTERING

KynaynbsH O.J1., AnpapkmH E.K., KyngynbsH 10.J1., CtapoctuH A.H., Bu6os M.IO. MNMCUXODPN3INONOITMHYECKUE
MEXAHN3MbI AOAMNTALUNU UCMBITYEMbBIX K BbINOJIHEHKO CEHCOMOTOPHbIX 3AOJAY PA3HOIO YPOBHA
CJTOXHOCTHN

Kundupyan Oxana L., Aydarkin Eugeny K., Kundupyan Yulia L., Starostin Artem N. and Bibov Mikhail Yu.
PSYCHOPHYSIOLOGICAL MECHANISMS OF ADAPTATION TO THE FULFILLMENT OF SENSOMOTOR TASKS OF
DIFFERENT COMPLEXITY
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Mananuyk WU.I'., Opnoe B.A., Kaptawog C.U., Manaxoe [.I'. MPOBNTEMA AOEPHbIX N MEPUGEPUNHBLIX CETMEHTOB
HEMPOCETEM B UICCNEAOBAHUAX BOCMNPUATUA PEYN U A3bIKA

Malanchuk Irina G., Orlov Vyacheslav A., Kartashov Sergey |., Malakhov Denis G. PROBLEM OF CORE-PERIPHERAL
SEGMENTS OF NEURAL NETWORKS IN SPEECH AND LANGUAGE PERCEPTION STUDIES

MowkuHa M.B., Ckpsiouna A.A., Ceetnuk M.B., Bywos 10.B. AKTBHOCTb 3EPKAJIbHbIX HEMPOHOB Y YENIOBEKA
NMPW HABNIOOEHWW, MPOU3HECEHWN N MbICJTEHHOM BOCIPOU3BEOEHNW CIOB

Moshkina Marina V., Skryabina Anastasia A., Svetlik Michael V., Bushov Yuri V. ACTIVITY OF MIRROR NEURONS IN A
HUMAN WHEN OBSERVING, SPEAKING AND MENTALLY REPRODUCING WORDS

Myptasuna E.. CUCTEMHbIE TMPEOCTABJIEHNA OB OPrAHUSALINKA MCUXOPUINONOIMYECKNX TMPOLIECCOB
OBECMNEYEHUA MEXXCYBbEKTHbIX BBAUMOLENCTBW

Murtazina Elena P. CONCEPTS OF THE SYSTEM ORGANIZATION OF PSYCHO-PHYSIOLOGICAL PROCESSES OF
PROVIDING INTER-SUBJECT INTERACTIONS

Maenexko B.B., Muxainosa A.A., Opexosa J1.C., MopTyransckaa A.A., Kanga A.U. POJIb 3EPKAJIbHOM CUCTEMbI
MO3IrA B CTAHOBJEH/M NMPOCOLMANLHOIO NOBEAEHUA Y OETEN 4-7 NET

Pavlenko Vladimir B., Mikhailova Anna A., Orekhova Lilia S., Portugalskaya Arina A., Kaida Anna |. THE ROLE OF THE
MIRROR SYSTEM OF THE BRAIN IN THE DEVELOPMENT OF PROSOCIAL BEHAVIOR IN CHILDREN 4-7 YEARS OLD

MNaBnenko [MA.B., Yysn E.H., Anekcangpoa C.E., Maenenko B.5. MPUMEHEHWE W30BPAXEHUA JNULIEBOW
3KCMPECCWM B KAYECTBE CUMHATA B/ONOMMYECKOW OBPATHOW CBSA3M

Pavlenko Dmitriy V., Chuyan Elena N., Aleksandrova Sofia E., Pavlenko Vladimir B. APPLICATION OF FACIAL EXPRESSION
IMAGE AS A BIOFEEDBACK SIGNAL

MaBnoe A.B., CnaByukaa M.B., Jle6eneBa WU.C., OmenbuyeHko M.A., KoteneB A.B. BbIBBAHHAA CUHXPOHU3ALUNA
AJTb®A 1 PUTMA 33rI Y 30OPOBbIX UCMBITYEMbBIX N BOJNIbHBLIX C KOHOLWECKMMW OEMPECCUAMU B NAPAOVUIME
«CAKKAOBI/AHTUCAKKALbLI MO MAMATU»

Pavlov Alexandr V., Slavutskaya Maria V., Lebedeva Irina S., Omelchenko Maria A., Kotenev Alexeii V. EVOKED
SYNCHRONIZATION OF ALPHA 1 EEG RHYTHM IN HEALTHY SUBJECTS AND PATIENTS WITH YOUTH DEPRESSIONS
IN THE MEMORY-GUIDED SACCADES/ANTISACCADES PARADIGM

MockotuHosa J1.B., XacaHosa H.M., Xapak A.B., KpusoHorosa 0O.B., KpusoHorosa E.B. HEMPO®W3NONOIMYECKUE
KOPPENATbI KOTHUTUBHBIX HAPYLUEHUW (3PUTENBHO-KOHCTPYKTUBHBLIX M HAPYLIEHWA MAMATW) HA ®OHE
CEPOEYHO-COCYONCTOW MNATONOMN Y NLL NOXUINOro M CTAPYECKOIO BO3PACTA

Poskotinova Lilia V., Khasanova Nina M., Kharak Anna V., Krivonogova Olga V., Krivonogova Elena V.
NEUROPHYSIOLOGICAL CORRELATES OF COGNITIVE IMPAIRMENT (VISUAL CONSTRUCTIVE AND MEMORY
IMPAIRMENT) AGAINST A BACKGROUND OF CARDIOVASCULAR PATHOLOGY IN THE ELDERLY AND OLD PERSONS

MpowmHa A.E., XapnamoBa A.C., KpuBoBa 10.C., Otnbira [1.A., ApemuH E.M., CaBenbeB C.B. ATJIAC PA3BUTUNA MOSGIA
YENOBEKA

Proshchina Alexandra E., Kharlamova Anastasia S., Krivova Yulya S., Otlyga Dmitriy A., Dremin Yevgeniy M., Saveliev Sergey
V. ATLAS OF HUMAN BRAIN DEVELOPMENT

Pamengnk O.M., CnaByukas M.B. MCUXOU3UONOMMYECKOE WCCMNEOOBAHUE MPOW3BONLHOW PEMYNALNU
CAKKAOVNYECKMX OBVKEHUW TMA3 U X TOPMOXEHUA

Ramendik Dina M., Slavutskaya Maria V. PSYCHOPHYSIOLOGICAL STUDY OF ARBITRARY REGULATION OF SACCADIC
EYE MOVEMENTS AND THEIR INHIBITION

Cnasyukasa M.B., JlebegeBa WU.C., OmenbyeHko M.A., ®epotoBa A.A., KoteHeB A.B. MEOJIEHHbIE MO3UTUBHBLIE
BOJIHbl KAK 33I' MAPKEPbl HAPYWEHNA KOMHUTWUBHOIO KOHTPONA Y BOJIbHbIX C MEPBbIM 3MM3040M
LUN3ODPPEHN

Slavutskaya Maria V., Lebedeva Irina S., Omelchenko Maria A., Fedotova Anna A., Kotenev Aleksey V. SLOW POSITIVE
WAVES AS ERP MARKERS OF COGNITIVE CONTROL DISORDERS IN PATIENTS WITH THE FIRST EPISODE OF
SCHIZOPHRENIA

XatnamagxusH B.P. MAPAMETPbI TAUMUHIA, OTPAXAKOLWWE N3MEHEHUSA ®YHKLUMOHANBHOMO COCTOAHNA
Khatlamadzhiyan Varteres R. TYPING PARAMETERS, WHICH ARE REFLECT HUMAN FUNCTIONAL STATE CHANGES

Xnyposa J1.K. BKITAL MEMBPAHHOM NNACTUYHOCTW B ®OPMWUPOBAHWE CNEOOB MAMATHU
Khludova Liudmila K. THE CONTRIBUTION OF MEMBRANE PLASTICITY IN THE FORMATION OF MEMORY TRACES

Xycceitn A.M.A. BIMAHVE MY3bIK/ 1 3BYKOBbIX BUBPALIMM HA KOTHUTUBHBIE CNOCOBHOCTW YIIUTOK
Khussein Abobakr M.A. THE EFFECTS MUSIC AND SONIC VIBRATIONS ON SNAILS' COGNITIVE ABILITIES

UmnxeHkosa P.A., Cacbpowkna A.A. BIMAHME MONA CBY NPV MOOYNALUMMN 5L, HA MEXXCMNAWKOBLIE MHTEPBATbI
KOPKOBbIX HEMPOHOB

Chizhenkova Rogneda A., Safroshkina Asiya A. INFLUENCE OF THE MICROWAVE FIELD UNDER 5 Hz MODULATION ON
INTERSPIKE INTERVALS OF CORTICAL NEURONS
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5. HeMpoTexHONOrMM n KOrHUTUBHbIE UCCNefoBaHUs
Neurothechnologies and cognitive research

BeccoHoga 10.B. BIIMAHVNE MOTVBALIMW MOJIb3OBATENEN HA OKYTOMOTOPHYHO AKTUBHOCTbL
Bessonova Yulia V. THE EFFECT OF USER MOTIVATION ON EYEMOVEMENTS

BeccoHoBa 0.B., KocbsiHuyk B.B., O603HoB A.A. PACIMPEOENIEHVE BHUMAHUA NMONb3OBATENA N MHOEKC CMEHbI
CTPATEIN OBPABOTKM BU3YAITbHON MHOOPMALIMWA

Bessonova Yulia V., Kosyanchuk Viadislav V., Oboznov Alexander A. USER ATTENTIONAL SHIFT AND AN INDEX OF
VISUAL INFORMATION PROCESSING

Bopucosa B.A., Kotos C.B., UcakoBa E.B. MPUMEHEHVE MHTEP®ENCA «MO3I-KOMMbBIOTEP» C BMONOMMYECKON
OBPATHOW CBA3bIO ANA KOFHUTUBHOWM PEABUNUTALIMM NOCTE MHCYNbTA

Borisova Viktoriia A., Kotov Sergey V., Isakova Elena V. APPLYING OF BRAIN-COMPUTER INTERFACE WITH
NEUROFEEDBACK FOR POST-STROKE COGNITIVE REHABILITATION

Bynrakoa #.B., TypoBckun HA.A., bBynrakoB [O.F0., KonecHukoBa A.lI0., Byr M.C. WVHOMBUOYAJIbHO-
TUMNONOIMTMYECKUE OCOBEHHOCTU YTOMIIEHUA OMEPATOPA TMPU LWWKAIIMPOBAHNN KOPOTKMX WHTEPBAJIIOB
BPEMEHU

Bulgakova Yaroslava V., Turovsky Yaroslav A., Bulgakov Dmitry Yu., Kolesnikova AlexandraYu., Boot Maxim S. INDIVIDUAL
TYPOLOGICAL FEATURES OF OPERATOR FATIGUE WHEN SCALING SHORT TIME INTERVALS

KaramanHosa [.J1., CaraeBa T.[., Crtonapoe A.B., Cronspoea E.B. OJPOPEKTMBHOCTb TEXHOJIOIMA
OPUEHTALIMOHHOW MONAPU3ALMM OCLIUINIMPOBAHMA XXMBLIX CUCTEM B MOBbIWEHAN AOANTALMOHHBLIX
BO3MOXHOCTEW CTYOEHTOB-MEOVKOB

Katamanova Dzhemilya L., Sataieva Tatyana P., Stolyarov Aleksey V., Stolyarova Evgtnia V. EFFICACY OF TECHNOLOGY
OF ORIENTATIONAL OSCILLATING POLARIZATION OF LIVING SYSTEMS IN THE INCREASE OF MEDICAL STUDENTS’
ADAPTATION

NaktnoHoea O.U. OCOBEHHOCTU TMCUXONOMMYECKOW FOTOBHOCTU K LUKONE [OETEN, NPOXMBAKOLWWMX B
FOPOLE W CEJIbCKOM MECTHOCTMU, 1 OMNbIT EE KOPPEKLMN

Laktionova Olga I. FEATURES OF THE PSYCHOLOGICAL READINESS FOR SCHOOL OF CHILDREN LIVING IN THE CITY
AND RURAL AREAS, AND THE EXPERIENCE OF ITS CORRECTION

Opnoe M.C., Opnoe B.A. MPOrPAMMHBLII KOMMMEKC ON191 ABTOMATU3VMPOBAHHOW OBPABOTKM OAHHbIX
OYHKLMOHANBHOW MAMTHUTHO-PESOHAHCHOW TOMOIPA®KM FOJIOBHOIO MO3IA YEJTIOBEKA

Orlov Mikhail S., Orlov Vyacheslav A. SOFTWARE PACKAGE FOR AUTOMATED HUMAN BRAIN FUNCTIONAL MAGNETIC
RESONANSE IMAGING DATA PREPROCESSING

MaBnenko [.B., OBuapenko B.B., Tatapuc LI.3., Maeneuko B.B. AVHAMWKA 33r Y OETEMW C OUmn B NPOLECCE
HEVPOPEABUNUTALIMMN C 3K3OCKENETOM

Pavlenko Dmitriy V., Ovcharenko Vladimir V., Tataris Shevkhie E., Pavlenko Vladimir B. EEG DYNAMICS IN CHILDREN WITH
ICP IN THE PROCESS OF NEUROREHABILITATION WITH EXOSKELETON

PycuHoBa A.B., BonoguHa M.B., Ocapuun A.E. KYPC MEOUTALNN OCO3HAHHOCTW BbISBIBAET AKTUBALINIO
CUMNATUYECKOWM HEPBHOM CUCTEMbI U YNYYLLIEHWE NMCUXO3MOLMOHANBHOIO COCTOAHUA

Rusinova A.V., Volodina M.V., Ossadtchi A.E. ACTIVATION OF THE SYMPATHETIC NERVOUS SYSTEM AND
IMPROVEMENT OF THE PSYCHO-EMOTIONAL STATE AFTER A COURSE OF MINDFULNESS MEDITATION

lWaose M.T., Muukoa O.B. WCKYCCTBEHHLIE HEWPOKOMHUTVBHBIE ®OHOH-®OTOHHLIE TEXHONOMMW
BbICBOBOXOEHWA SHEPTNW U3 MOJNEKYJbl KNCITOPOJA B XNBbIX N HEXXMBbIX CUCTEMAX

Shaov Mukhamed T., Pshikova Olga V. ARTIFICIAL NEUROCOGNITIVE PHOTONIC TECHNOLOGIES OF THE RELEASE
ENERGY FROM OXYGEN MOLECULE IN ALIVE AND NON- LIVING SYSTEMS

6. NMcnxmnyeckme paccTpomcTBa: MeXaHM3MbI U Tepanus
Psychiatric disorders: mechanisms and therapy

AnTtunos A.A. BIO3TUKA. MPABOBOW ACMEKT PEFYTMPOBAHUSA
Antipov Alexander A. BIOETHICS. LEGAL ASPECT OF REGULATION

AnTtunosa X.B., Bopo6besa M.B. KOMIMJIEKCHAA MNMOMOLLb CEMBE, BOCTUTLIBAIOLLEN PEBEHKA C MOTOPHOM
ANANMEN

Antipova Zhanna V., Vorobyeva Maria V. COMPREHENSIVE ASSISTANCE TO A FAMILY RAISING A CHILD WITH MOTOR
ALALIA
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BeperoBon H.A., Kopa6oeB WU., Bonuo I'.K., Masnn M.A., TapacoBa A.E. OKCTPECC/A MMKPOPHK B OJOP3A/IbHOM U
BEHTPANBHOM TUMMNOKAMME T[MPU BbIPABOTKE OBYCIOBIEHHOW MOP®WMHOM YCNOBHO-PE®NEKTOPHOW
PEAKLIM NPEAMNOYTEHNA MECTA Y MbILWEW C57BL/6J

Beregovoy Nikolay A., Koraboev llies., Volcho Gleb K., Mazin Mark A., Tarasova Anna E. EXPRESSION OF MICRORNA IN
THE DORSAL AND VENTAL HIPPOCAMPUS DURING THE DEVELOPMENT OF MORPHINE-INDUCED CONDITIONAL
PLACE PREFERENCE IN C57BL/6J MICE

Buxpeea O.B., PaxmaHoBa B.W., YpaHoea H.A. OCOBEHHOCTW B3AMMOIAENCTBUA MWKPOINAN W
ONUIrOAEHOPOLWTOB B BEJTOM BELWECTBE MPW HEMNPEPLIBHOTEKYLLEN LUIN30®PEHMA

Vikhreva Olga V., Rakhmanova Valentina |., Uranova Natalya A. SPECIFIC INTERACTIONS OF MICROGLIA AND
OLIGODENDROCYTES IN WHITE MATTER IN CONTINUOUS SCHIZOPHRENIA

Fnywko A.A., Konopog C.I"., BptoH E.A., ManuHa E.I'. QJIEKTPUYECKAA HECTABUITIbHOCTb MOSIrA 1 guccontounA
LIMKNA «5OPCTBOBAHME-COH» NMPU PACCTPOVCTBAX AAVKTVUBHOIO CMNEKTPA
Glushko Anatoly A., Koporov Sergey G., Bryun Eugeny A., Panina Elena G. ELECTRICAL INSTABILITY OF THE BRAIN AND
DISSOLUTION OF THE WAKE-SLEEP CYCLE FOR ADDICTIVE SPECTRUM DISORDERS

Oamsanoeny E.B. OHTOIEHETUYECKW YCTOWYMBLIE M3MEHEHWA MAPAMETPOB CAKKAL MNPV COBI
Damyanovich Elena V. ONTOGENETICALLY STABLE CHANGES IN SACCADE PARAMETERS IN ADHD

DamsaHoeny E.B. BO3PACTHOW ACMNEKT HAPYLUEHUI NNAHWPOBAHWA CNOXHbLIX KOOPOMHUPOBAHHbLIX AKTOB Y
OETEW C cOBr

Damyanovich Elena V. AGE-RELATED ASPECT OF DISORDERS IN PLANNING COMPLEX COORDINATED ACTS IN
CHILDREN WITH ADHD

Oamsanoeuy E.B. YXYIOLWEHVE NAPAMETPOB CAKKAL Y OETEN C CABI B KOOPAMHUPOBAHHBIX TECTAX
Damyanovich Elena V. DETERIORATION OF SACCADE PARAMETERS IN CHILDREN WITH ADHD IN COORDINATED
TESTS

DamsaHoeny E.B. CPABHUTEJIbHLIA AHANW3 HAPYWEHWA [OBWDKEHWW TONOBbI Y OETEAM C COBr B
KOOPONHMPOBAHHBLIX TECTAX B NPOLIECCE B3POCINEHUA

Damyanovich Elena V. COMPARATIVE ANALYSIS OF HEAD MOVEMENT DISORDERS IN CHILDREN WITH ADHD IN
COORDINATED TESTS DURING ADULTHOOD

OonotoB 0O.B., MapkoB AO.0., Kypko O.0., IpuBeHHukoB WU.A. AHTUOEMNPECCAHTHOMOAOBHLIE J3®DEKTHI
HEKOPTUKOTPOMHbLIX MENAHOKOPTUHOB IN VITRO A IN VIVO

Dolotov Oleg V., Markov Dmitrii D., Kurko Olga D., Grivennikov Igor A. ANTIDEPRESSANT-LIKE EFFECTS OF NON-
CORTICOTROPIC MELANOCORTINS IN VITRO AND IN VIVO

3o3ynsa C.A., PymsaHueBa E.B., CuzoB C.B., Onenuuk WU.B., KniowHuk T.M. MAPKEPbI BOCIMANEHWA Y MALUNEHTOB C
SATAXHBIMU/XPOHUYECKMMN MAHWAKATTbHBIMW 1 MAHUAKATIbHO-BPEAQOBLIMA COCTOAHUAMN

Zozulya Svetlana A., Rumyantseva Elena B., Sizov Stepan V., Oleichik Igor V., Klyushnik Tatyana P. INFLAMMATORY
MARKERS IN PATIENTS WITH PROLONGED/CHRONIC MANIC AND MANIC-DELUSIONAL STATES

3o3yna C.A., CapmaHoBa 3.B., Otman W.H., 3axaposa H.B., Kniownuk T.N. UMMYHOINOI'MYECKNE MNPEOVKTOPHI
3®PEKTMBHOCTU TEPAMUM NALMEHTOB C LUM3OPPEHMEN

Zozulya Svetlana A., Sarmanova Zoya V., Otman Irina N., Zakharova Natalya V., Klyushnik Tatyana P. IMMUNOLOGICAL
PREDICTORS OF THERAPY EFFICACY IN PATIENTS WITH SCHIZOPHRENIA

MsHak A.®., MUsHak E.B. KIMHWKO-HEMPOBMONMOIMMYECKUE KOPPENALMM Y BONbHBIX OEMNPECCUEN,
MEPEHECLUMX COVID-19

Iznak Andrey F., I1znak Ekaterina V. CLINICAL-NEUROBIOLOGICAL CORRELATIONS IN DEPRESSIVE PATIENTS AFTER
COVID-19

UsHak E.B., WsHak A.®. CBA3M MNCUXONOMMYECKUX TMOKASATENEN W MAPAMETPOB 33Ir Y BOJIbHbIX
OENPECCUEN, MEPEHECLUMX COVID-19

Iznak Ekaterina V., Iznak Andrey F. RELATIONS OF PSYCHOLOGICAL AND EEG PARAMETERS IN DEPRESSIVE
PATIENTS AFTER COVID-19

Kapnosa H.C., Bpycos O.C., Onenuuk WU.B., Cusos C.B. OLUEHKA COCTOAHNA CUNCTEMbI TEMOCTAS3A Y BOJbHbIX
QHOOIMEHHLIMU  MCUXUYECKAMW PACCTPOVMCTBAMW METOOOM  «®PUBPUHOOMHAMUKA» B PA3MUYHLIX
BO3PACTHbBIX TPYTMMNAX

Karpova Natalia S., Brusov Oleg S., Oleichik Igor V., Sizov Stepan V. ASSESSMENT OF THE STATE OF THE HEMOSTASIS
SYSTEM IN PATIENTS WITH ENDOGENOUS MENTAL DISORDERS IN VARIOUS AGE GROUPS BY THE METHOD OF
«FIBRINODYNAMICS»
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Kosanuwuna [O.A., Kaptawos C.U. IMHAMVKA CTPYKTYPHbIX M3MEHEHW/ FONOBHOIO MOS3IA MALVEHTOB C
LUN3OPPEHUEN B XOOE TMC-TEPAMUMN
Kovalishina Daria A., Kartashov Sergey |. DYNAMICS OF STRUCTURAL CHANGES OF THE BRAIN OF PATIENTS WITH
SCHIZOPHRENIA DURING TMS THERAPY

Konomeeu H.C., Ypanosa H.A. CHVWXEHHAA YUNCIIEHHAA TMNOTHOCTb ONUIrOAEHAPOUNTOB M KNACTEPOB
OJNIMrOAEHAPOLINTOB B FONOBKE XBOCTATOIO AQPA NP LUM3OPPEHNN

Kolomeets Natalya S., Uranova Natalya A. REDUCED NUMERICAL DENSITY OF OLIGODENDROCYTES AND CLUSTERS
OF OLIGODENDROCYTES IN THE HEAD OF THE CAUDATE NUCLEUS IN SCHIZOPHRENIA

KoHpaweBckasn M.B. OHOOTEJIMAINBHAA ONCoOYHKLUMA - BAXHbIV MEXAHN3M MNATOMEHESA
MOCTTPABMATUYECKOIO CTPECCOBOIO PACCTPOVCTBA

Kondashevskaya Marina V. ENDOTHELIAL DYSFUNCTION IS AN IMPORTANT MECHANISM OF THE PATHOGENESIS
POSTTRAUMATIC STRESS DISORDER

ManaweHkoBa W.K., KpbiHckun C.A., OrypuoB [A.M., Xannos H.A., ®ununnoBa E.A., 3axapoBa H.B., Koctiok T.I.,
OuakoBckun H.A. YPOBEHb MHCYJIMHOMOOOBHOIO ®AKTOPA POCTA 1 NMPU WN30PPEHNU N EITO BAAMMOCBA3b
C NOKASATENAMU UMMYHUTETA U MOTOPHBIMU PACCTPOVCTBAMU

Malashenkova Irina K., Krynskiy Sergey A., Ogurtsov Daniil P., Khailov Nikita A., Filippova Ekaterina A., Zakharova Natalia V.,
Kostyuk Georgy P., Didkovsky Nikolay A. SERUM LEVELS OF NEUROTROPHINS AND THEIR ASSOCIATIONS WITH
IMMUNOLOGICAL PARAMETERS AND CLINICAL CHARACTERISTICS IN SCHIZOPHRENIA

MpoxopoBa T.A., TepewkuHa E.B., Bokwa WU.C., CaBywkuHa O.K., Bopo6beBa E.A., Byp6aesa I'.lUl. AKTUBHOCTU
rMYTATUOH-3ABUC/MbIX PEPMEHTOB B 3PUTPOLIUTAX Y XXEHLWH BOJIbHbLIX LUM30PPEHVEN

Prokhorova Tatyana A., Tereshkina Elena B., Boksha Irirna S., Savushkina Olga K., Vorobyeva Elena A., Burbaeva Gulnur Sh.
ACTIVITY OF GLUTATHIONE-DEPENDENT ENZYMES IN ERYTHROCYTES OF WOMEN WITH SCHIZOPHRENIA

CapkucoBa K.I0., ®egocosa E.A., LWaukosa A.5. TEPAMEBTUYECKUA 3OPEKT METUNOBOrALEHHON OMETHI
MATEPU HA MPOABNEHWNE ABCAHC-3MUNENCUN N KOMOPEVAOHOW OEMPECCUU Y MOTOMCTBA MOKONEHNA F1
MEPEOAETCA OT OTUA NOKOJIEHUIKO F2

Sarkisova Karine Yu., Fedosova Ekaterina A., Shatskova Alla B. THE THERAPEUTIC EFFECT OF A MATERNAL METHYL-
ENRICHED DIET ON THE MANIFECTATION OF ABSENCE EPILEPSY AND COMORBID DEPRESSION IN OFFSPRING OF
F1 GENERATION IS TRANSMITTED FROM FATHER TO F2 GENERATION

CumoH 10.A., BunorpapgoBa E.M., KosbipeBa A. B., CtaHkeBuu J1.H., AnekcangpoB A.A. MOBEJEHVE MBbILLEN
HOKAYTOB MO N'EHY PELENTOPA TAAR1 B TECTAX NOPCONTA U MPUNOOHATOM KPECTOOBEPA3HOM JTABUPUHTE
Simon Yulia A., Vinogradova Ekaterina P., Kozyreva Anna V., Stankevich Lyudmila N., Alexandrov Alexander A. BEHAVIOR
OF TAAR1 MICE IN PORSOLT TEST AND IN ELEVATED PLUS MAZE TEST

TepewknHa E.B., CaBywknHa O.K., Bokwa W.C., MNMpoxopoBa T.A., Bopo6beBa E.A., Byp6aeBa I.ll. 3OD®OPMbI
KPEATUH®OCPOKMHA3LI MPU MCUXUYECKUX N HEMPOOETEHEPATVBHbIX 3ABONTEBAHNAX

Tereshkina Elena B., Savushkina Olga K., Boksha Irina S., Prokhorova Tatyana A., Vorobyeva Elena A., Burbaeva Gulnur Sh.
CREATINE PHOSPHOKINASE ISOFORMS IN PSYCHIATRIC AND NEURODEGENERATIVE DISEASES

Tokapesa H.I'. SMVNENCKNA 1 COH
Tokareva Natalya G. EPILEPSY AND SLEEP

7. UHTerpatuBHas AenaTeNnbHOCTb HEPBHOW, MMMYHHOW M 3HAOKPUHHOMW CUCTEM
Integrative activity of nervous, immune and endocrine systems

AxmetwmHa M.P., EpaskoB A.K., UBaHoB E.B., MmsatynuHa A.P., KoweneB B.B., MaBpunosa C.A. UBMEHEHUVE
BAPUABENBHOCTN PUTMA CEPOUA Y KPbIC C METABOJIMYECKMM CUHOPOMOM HA ®OHE BbICOKONUMNOHOW
N BICOKOYNEBOOHOW OMETHI

Akhmetshina Marina R., Erdiakov Aleksei K., Ilvanov Evgenii V., Gizatulina Albina R., Koshelev Vladimir B., Gavrilova Svetlana
A. HEART RATE VARIABILITY CHANGES IN RATS WITH METABOLIC SYNDROME INDUCED BY HIGH-FAT OR HIGH-
CARBOHYDRATE DIET

AxmeTwmHa M.P., EpaskoB A.K., UBaHoB E.B., NaBpunosa C.A. USMEHEHWE BAPUABEJIbHOCTW PUTMA CEPOUA Y
KPbIC B TEMEHUE 4 MECALIEB BIIMAET HA PABOTOCIMOCOBHOCTb MMOKAPOA N CMEPTHOCTb XMBOTHbLIX B
MOZENN NWWEMUNUN-PEMNEP®Y3UN
Akhmetshina Marina R., Erdiakov Aleksei K., Ivanov Evgenii V., Gavrilova Svetlana A. DYNAMICS OF HEART RATE
VARIABILITY IN RATS DURING 4 MONTHS AFFECTS MYOCARDIAL FUNCTION AND ANIMAL MORTALITY IN THE
ISCHEMIA-REPERFUSION MODEL

Bpowesuukasa H.[., Masnosa U.B. BIIMAHVNE COOEPXAHWA B YCITOBUAX OANUTENIBHOIO OBOIALLEHNA CPEOBI HA
MOBEAEHME KPbIC MOCJIE PAHHEIO NMPOBOCHIAIIUTENBHOIO CTPECCA

Broshevitskaya Nadezda D., Pavlova Irina V. THE EFFECT OF LONG-TERM ENRICHMENT ENVIRONMENTAL ON THE
BEHAVIOR ON RATS IN NORM AND AFTER EARLY-LIFE PROINFLAMMATORY STRESS
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BacunbeBa E.®., Kapnoea H.C., lLlunoB K0.E., BpycoB O.C. OLIEHKA KNETOYHO-MONEKYNAPHbLIX MEXAHN3MOB
MNMPOBOCMANUTENBHOM AKTUBHOCTW MOHOLIMTOB W TMPOLIECCA TPOMBOOBEPA3OBAHWA Y BOJMbHbLIX C
OEMPECCMBHBIM CMHOPOMOM

Vasilyeva Elena F., Karpova Natalia S., Shilov Yuri E., Brusov Oleg S. AVALUATION OF CELLULAR AND MOLECULAR
MECHANISMS OF PROINFLAMMATORY ACTIVITY OF MONOCYTES AND THE PROCESS OF THROMBOSIS IN
PATIENTS WITH DEPRESSIVE SYNDROME

WoHkuHa E.I, KonuuH A.B. HEKOTOPLIE ACMEKTbl AHAJIM3A CMEKTPA O3JIEKTPUYECKON AKTVBHOCTU
FOJTIOBHOIO MOSI'A KPbICbI

lonkina Helena G., Kolchin Andrei V. ON SOME ASPECTS OF ANALYSIS OF SPECTRUM OF RAT BRAIN ELECTRICAL
ACTIVITY

MockoBkuH A.C., CugopoB P.B., PomaHeHko A.H. BBAUMOOTHOLWEHME OBBEMOB MUUWEBAPUTENBHBLIX CEKPETOB
Y CIOPTCMEHOB PA3HbIX CMELIMANBHOCTEN NPU AENCTBUM SMOLIMOHAINBHOIO CTPECCA

Moskovkin Alexey S., Sidorov Roman V., Romanenko Alexey N. RELATIONSHIP BETWEEN THE VOLUMES OF DIGESTIVE
SECRETIONS IN ATHLETES OF DIFFERENT SPECIALTIES UNDER THE INFLUENCE OF EMOTIONAL STRESS

CupopeHko A.B., Conoayxo H.A. OLIEHKA [EMPECCVBHOIO COCTOSAHV/A OMEPATOPA MOBWTbHOWM CUCTEMbI
MPU HAJIMYNW TEHEPATOPA 3NEKTPOMAMHUTHBLIX LWYMOBLIX WM3MYYEHWUA W YENOBEKA MPU HEKOTOPLIX
MATOJTOMNAX

Sidorenko A.V., Solodukho N.A. ASSESSMENT OF THE DEPRESSIVE STATE OF A MOBILE SYSTEM OPERATOR IN THE
PRESENCE OF A GENERATOR OF ELECTROMAGNETIC NOISE EMISSIONS AND PERSON IN SOME PATHOLOGIES

lOxakoBa A.A., Cmenbiwesa J1.H. BIIMAHVE OUTHECA HA NMOKA3ATENN AKTVUBHOCTW PEMYNIATOPHBIX CUCTEM Y
XEHWWMH PEMNPOOYKTMBHOIO BO3PACTA C PABMINYHBIM MCXOOHbIM TOHYCOM BEFETATMBHOW HEPBHOW
CUCTEMbI

Yuzhakova Alena A. Smelysheva Lada N. INFLUENCE OF FITNESS ON INDICATORS OF ACTIVITY OF REGULATORY
SYSTEMS IN WOMEN OF REPRODUCTIVE AGE WITH DIFFERENT INITIAL TONE OF THE AUTONOMIC NERVOUS
SYSTEM

8. Henpodmanonorns ceHCOpHbLIX CUCTEM
Neurophysiology of sensory systems

AHntunoe B.H., PasnbinaxmatoB M.I'.,, AkyweB P.C. 3PEHUE: KIIACCUYECKOE W MEPUEMTUMBHOE BOCMNPUATUE
MPOCTPAHCTBA

Antipov Vladimir N., Fazlyyyakhmatov Marsel G., Yakushev Rinat S. VISION: CLASSICAL AND PERCEPTIVE SPACE
PERCEPTION

Boponkoe I.C. CYLWECTBYET N1 BHYTPUMOSIrOBOWM HEWPOHHBLIN 3KPAH ON1A CYBBLEKTVBHBLIX 3PUTENBHBLIX
OBPA30B
Voronkov Gennady S. IS THERE AN INTRACEREBRAL NEURAL SCREEN FOR SUBJECTIVE VISUAL IMAGES

EpoweHko H.A., 3enHuHa B.A.,, KoHpayp A.A., XogseroBa A.B., KotoB C.B. OWHAMWKA MOLIHOCTU
ANEKTPO3HLIE®ANOIPAMMbI MPY KOPKOBOW ONU3APTPUM B MPOLIECCE PEABUNUTALINN
Eroshenko Nina, Zenina Valentina, Kondur Anna, Chodzegova Alla, Kotov Sergei. DYNAMICS OF
ELECTROENCEPHALOGRAM POWER IN CORTICAL DYSARTHRIA DURING REHABILITATION

Makaposa W.U., Munosugoea E.[., Urhatoea l0.M., Moposos [.B., Anuesa AK. M3YUYEHME BIUAHUA HOBOW
KOPOHABWPYCHOW NH®EKLIW COVID-19 HA HEKOTOPLIE MCUXOPU3NONOMMUYECKUE NOKASATENN

Makarova Irina I., Milovidova Elena D., Ignatova Yulia P., Morozov Danila.V., Alieva Alida K. STUDY OF THE EFFECT OF THE
NEW CORONAVIRUS INFECTION COVID-19 ON SOME PSYCHOPHYSIOLOGICAL INDICATORS

OpnoB WU.B., Bospckaa A.P., BopoHoBa W.I., KosbipeBa T.B. YHACTUE MOHHbBIX KAHAJTOB MT'MIMOTAJIAMYCA TRPM8 U
TRPA1 B ®OPMWPOBAHWN TEPMOPETYNATOPHbIX MOKA3ATENEN

Orlov Igor 1., Boyarskaya Anna R., Voronova Irina P., Kozyreva Tamara V. INVOLVEMENT OF HYPOTHALAMIC TRPM8 AND
TRPAL ION CHANNELS IN THE FORMATION OF THERMOREGULATORY PARAMETERS

MyrayeB K.C., CmetanmH W.J., MyrayeB P.O., PenuH I'.B., Manaxoe M.B., ®ununnoe WU.B. CBEPXMELJIEHHbLIE
ocumnnAunm NEPUEMUNMAM Y HENOBEKA: TTIA3, MOSIT, SPEHUE

Pugachev Konstantin S., Smetanin Igor E., Pugachev Roman O., Repin Gordey V., Malakhov Maksim V., Filippov Igor V.
INFRASLOW PERCEPTION OSCILLATIONS IN HUMANS: EYE, BRAIN, VISION

TapHoBckas T.A., HesepoBa A.C. VCIIOJNIbSOBAHME BJIAHKOBbLIX METOOOB WCCIIEAOBAHUMA B YYEBHO-
BOCMUTATENBLHOW PABOTE C AETbMW, MMELWMMW HAPYLLEHWA B PA3BUTN CEHCOPHbIX ®YHKLINNA
Tarnovskaya Tatiana A., Neverova Anastasiya S. THE USE OF BLANK RESEARCH METHODS IN EDUCATIONAL WORK
WITH CHILDREN WITH DISORDERS IN THE DEVELOPMENT OF SENSORY FUNCTIONS
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Wymuxuua C.U., Koxyxoe C.A. MPEAMNOYTEHVE K KAPOWHANBbHBIM OPWEHTALUVAM CTUMYNA WU AMMIUTYOA
OMNTUYECKOI O CUIHAJTA B 3PUTEJIbHOM KOPE KOLLKWA

Shumikhina Svetlana I., Kozhukhov Sergei A. THE OBLIQUE EFFECT AND OPTICAL SIGNAL AMPLITUDE IN CAT VISUAL
CORTEX

9. Henpocdusnonoruna gesuraTenibHOM CUCTEMbI
Neurophysiology of the motor system

Bepr M.O., AsnykoBa C.C., bapuHoBa A.C., BonkoBa Y.B., OpnoBa O.C., XoBaeBa A.B., Akumosa A.H. JVUHAMUWKA
OPTOCTATUYECKON YCTOMYMBOCTW B OHTOMEHESE YENOBEKA

Berg Margarita D., Avlukova Sofia S., Barinova Angelina S., Volkova Ulyana V., Orlova Olga S., Khovaeva Yaroslava B.,
Yakimova Aleksandra N. DYNAMICS OF ORTHOSTATIC TOLERABILITY IN HUMAN ONTOGENESIS

BepxuHa A.l'., MyprasuHa E.l., MecbkoBa E.C., N'mH30ypr-LUuk H0.A., EpmakoBa O.U., 3otoBa O.M. B3AVIMOCBA3N
MEXOY TMCUXONOMMYECKUMMN XAPAKTEPUCTUKAMW W YCMELWHOCTBIO COBMECTHOWM CEHCOMOTOPHOW
DEATENBHOCTU UCMBLITYEMbIX B AMAOAX

Berhina Anastasya G., Murtazina Elena P., Meskova Ekaterina S., Ginzburg-Shik luliia A., Ermakova Olga I., Zotova Oksana M.
RELATIONSHIP BETWEEN PSYCHOLOGICAL CHARACTERISTICS AND THE SUCCESS OF PAIRED SENSORIMOTOR
ACTIVITY

Bo6poBa E.B., PewetHukoBa B.B., N'puwmH A.A., KepeuaHuH A.B., Ucaes M.P., MnsadyeHko A.P., Bo6pos M.4.,
Fepacumenko H0.M. KOPTUKO-CMUHATNBHbLIN HEWPOWHTEP®ENC: AKTMBHOCTb MO3rFA B 3ABUCUMOCTU
NOAKMIOYEHUA MEXAHOTEPAMAN UMW CTUMYNALUK CIIMHHOIO MO3IA K PABOTE HEMPOUHTEP®ENCA

Bobrova Elena V., Reshetnikova Varvara V., Grishin Alexander A., Kerechanin Yaroslav V., Isaev Mikhail R.,
Plyachenko Daria R., Bobrov Pavel D., Gerasimenko Yuri P. BRAIN-SPINAL NEUROINTERFACE: BRAIN ACTIVITY
DEPENDING ON CONNECTION OF MECHANOTHERAPY AND/OR SPINAL CORD STIMULATION TO NEUROINTERFACE

Urhatbe [O.U., PbbkoB A.[., BensikoBa E.A., Apenuna H.!O., Oanuniok A.E. OLIEHKA HAPYWEHUW CTPYKTYP
FONTOBHOIO MOS3rA Y AETEM MEPBOIO rOAA XX3HW MO JAHHBIM Y3U

Ignatev Danila I., Ryzhov. Anatoly Ya., Belyakova Evgenia A., Arepina Natalia Yu., Daniluk Anastasia E. ASSESSMENT OF
DISORDERS OF BRAIN STRUCTURES IN CHILDREN OF THE FIRST YEAR OF LIFE ACCORDING TO ULTRASOUND

UneuH AA., Tyxos ®.A., Ussio 1., Kanunesuu 1.B. OCOEEHHOCTU ®N3NONOMMYECKMX PEAKLIMA HA COYETAHUE
XONOAOBLIX BOSAENTCBUIA N ®USNYECKNX HATPY30K Y UFPOKOB B 3VIMHUW ®YTEOIN
llin Aleksandr A., Guzhov Fedor A., Jiao Lu, Kapilevich Leonid V. FEATURES OF PHYSIOLOGICAL REACTIONS TO THE
COMBINATION OF COLD EXPOSURE AND PHYSICAL LOAD IN WINTER FOOTBALL PLAYERS

KopmunuubiHa M.A., Tony6eBa E.K. BJIMAHVE TYMOPAJIbHbIX ®AKTOPOB HA COCTOAHME FEMOCTASA T1PU
MAKCUMATNbHOW MbILEYHOW HAIPY3KE Y KPbIC

Kormilitsyna Maria A., Golubeva Elena K. INFLUENCE OF HUMORAL FACTORS ON THE STATE OF HEMOSTASIS UNDER
MAXIMUM MUSCLE LOAD IN RATS

Kopsik 10.A., Knytoea H.C., Mpounit P.P. COKPATUTEJIbHLIE ®YHKLUN CKENETHOW MbIWLbl Y YEIOBEKA N KX
M3MEHEHMSA MPW MCNONBb3OBAHUM OBYX MPOrPAMM HEMOOYNMPOBAHHOM HW3KOYACTOTHOW HEPBHO-
MbILLEYHOW 3MEKTPOCTUMYNALIMA

Koryak Yuri, Knutova Natali, Prochiy Renat. CONTRACTIVE FUNCTIONS OF THE SKELETAL MUSCLE IN HUMANS AND
THEIR CHANGES DURING TWO UN-MODULATED LOW-FREQUENCY NEUROMUSCULAR ELECTRICAL STIMULATION
PROGRAMS

KpaBuoBa B.B., lNanke A.0., TuwkoBa M.B., ®epopoBa A.A., Cabypoma E.A., MartbiuuH B.O., KpuBon WU.U.
TMNOBAPUYECKAA TUMNOKCUA MOOYJIMPYET YPOBEHb UMPKYNUPYIOWENO YABAUHA N &YHKUNOHUPOBAHNE
Na,K-ATdassl B JUAPPAITME KPbICHI

Kravtsova Violetta V., Ganke Daria D., Tishkova Maria V., Fedorova Arina A., Saburova Ekaterina A., Matytsin Vyacheslav O.,
Krivoi Igor I. HYPOBARIC HYPOXIA MODULATES LEVEL OF CIRCULATING OUABAIN AND Na,K-ATPase FUNCTIONING
IN RAT DIAPHRAGM MUSCLE

KpacHoneposa T.B., AreeB E.B., BuictpoBa M.B. OCOBEHHOCTW MbILIEYHON ACUMMETPWM NEMKOATNETOB C
MHTENNEKTYAJIbHbIMA HAPYLWEHNAMW MO JAHHBIM SJTEKTPOMUOTIPAOUN

Krasnoperova Tatiana V., Ageev Evgeniy V., Bystrova Margarita V. PECULIARITIES OF MUSCLE ASYMMETRY IN
ATHLETES WITH INTELLECTUAL DISABILITIES ACCORDING TO ELECTROMYOGRAPHY DATA

Kypranckasa M.E. KOPTUKAJIbHAA OPTAHN3ALINA OBVMXXEHUA PYKW K LIEJTA
Kurgansky Marina E. CORTICAL ORGANIZATION OF IMAGINARY REACHING

KyuepsHy B.I., Bouapoe E.B., BouapoBa O.A. CPABHUTEJIbHOE W3YYEHWE AHTUMNAPKMHCOHUYECKOIO
JENCTBUA ®NNABOHOWOOB KBEPLIETUHA U PYTUHA HA BbIPAXXEHHOCTb NMAPKUHCOHWUYECKOIO CUHOPOMA
Kucheryanu Valerian G., Bocharov Evgeny V., Bocharova Olga A. COMPARATIVE STUDY OF THE ANTIPARKINSONIC
EFFECT OF QUERCETIN AND RUTIN FLAVONOIDS ON THE EXPRESSION OF PARKINSONIAN SYNDROME
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NeBuk 10.C., KoxuHa [I.B., CmertanmH B.H., MonoB A.K. MOOOEPXXAHWE BEPTUKAIIbBHOM MNO3bl MPU
JECTABUNU3ALN BUPTYANTBHOW 3PUTENBHOW CPE[bI, COCTOALWEWN N3 MEPEOHEIO U 3AOHEIO MNMAHOB

Levik Yuri S., Smetanin Boris N., Kozhina Galina V., Popov Alexey K. MAINTAINING THE VERTICAL POSTURE DURING
DESTABILIZATION OF THE VIRTUAL VISUAL ENVIRONMENT CONSISTING OF FORE AND BACKGROUNDS

Mankosa H.B., Kaprawoe M.I0. BO3PACTHAA [OMHAMMKA (16-90 JNET) MNOKA3ATENEM NCUXOMOTOPHOW
KOOPONHALMW MPW BbINOJIHEHUW OBUTATENBHOIO TECTA Y MY>KYNH U XKEHLMH

Pankova Nataliya B., Karganov Mikhail Yu. AGE DYNAMICS (16-90 YEARS) OF PSYCHMOTOR COORDINATION
INDICATORS WHEN PERFORMING A MOTOR TEST IN MEN AND WOMEN

PeweTtHukoBa B.B., Bo6posa E.B., NpuwuH A.A., MNMnayeHko [O.P., UcaeB M.P., Bo6por M.A., NepacumeHko .M.
KOPTUKO-CMHANBHBLI  HEMPOWHTEP®ENC: AKTVMBHOCTb NEPEOHEN BONbLIEBEPLIOBOM MbIlLbI NPU
BOOBPAXEHWN OABMXEHNA CTOI

Reshetnikova Varvara V., Bobrova Elena V., Grishin Alexander A., Plyachenko Daria R., Isaev Mikhail R., Bobrov Pavel D.,
Gerasimenko Yuri P. BRAIN-SPINAL NEUROINTERFACE: TIBIALIS ANTERIOR ACTIVITY DURING MOTOR IMAGERY OF
FEET

Ceuunn [.W., Tam6oBuesa P.B. BINAHVE HOPMOBAPUYECKOW MMMNOKCUM HA MAPAMETPLI MOTOPHbIX ®YHKLIN
CMOPTCMEHOB MPU BLIMONHEHW YMCTBEHHOW PAEOThI

Sechin Dmitry, Tambovtseva Ritta. INFLUENCE OF NORMOBARIC HYPOXIA ON THE PARAMETERS OF MOTOR
FUNCTIONS OF ATHLETES WHEN PERFORMING MENTAL WORK

Crapghukoe E.H., Craguukosa H.E. CPABHEHME CTABUMTOMETPUYECKMX TMAPAMETPOB OBCNEOOBAHUN
YENOBEKA B OBYBUM 1 BE3 OBYBU

Stadnikov Evgeny N., Stadnikova Nadezhda E. COMPARISON OF THE STABILOMETRIC PARAMETERS OF HUMAN
EXAMINATIONS IN SHOES AND WITHOUT SHOES

Xycceitn A.M.A. AHANN3 OBMXKEHUA U MOXOOKW: KIMHUYECKOE MPUMEHEHMUE, MPOTOKOJbI U TUMUYHBLIE
MHCTPYMEHTHI

Khussein Abobakr M.A. MOVEMENT AND GAIT ANALYSIS: CLINICAL APPLICATIONS, PROTOCOLS AND TYPICAL
INSTRUMENTATION

10. Henpoperynauusa nepucdepuvecknx opraHoB
Neuroregulation of peripheral organs

Borskoea O.A., Oémuua O.U. CMEKTPANbHbLIM AHANW3 BOJIHOBOW CTPYKTYPbl CEPOEYHOIO PUTMA Y
CTYLEHTOB NPV YMCTBEHHOW HAIPY3KE

Botyazhova Olga A., Demina Olga I. THE SPECTRAL ANALYSIS OF THE WAVE STRUCTURE OF THE HEART RATE IN
STUDENTS UNDER MENTAL STRESS

Nyposa O.A. WV3MEHEHUE TIOKASATEJIEN BAPWABEJIbHOCTW CEPAEYHOIO PWTMA VY YEJIOBEKA OT
JOOLWKONbHOIo A0 KOHOWECKOIO BO3PACTA
Gurova Olga A. CHANGES IN HUMAN HEART RATE VARIABILITY FROM PRESCHOOL TO YOUTH

NaBpuHeHko B.A., ®atbaHoBa A.B. BJIIMAHNE OOPAMUHA HA COCTOAHME NHTEPCTULIMANIBHOIO BAPLEPA B
MOYKE BA3OMNMPECCUH-OEPULINTHBIX KPbIC

Lavrinenko Valentina A., Fatianova Alina V. DOPAMINE EFFECTS ON INTERSTITIAL BARRIER CONDITION IN
VASOPRESSIN-DEFICIENT RAT KIDNEY

CunkuH K0.A., Cunknn M.IO., CunkuHa E.H. POJlb akto-ATdaz B POPMNPOBAHU MHOIOKNIETOYHBIX ®OPM B
SBONOLMN KMBbIX CUCTEM

Silkin Yuriy A., Silkin Michail Yu., Silkina Yelizaveta N. THE ROLE OF ECTO-ATPases IN THE FORMATION OF
MULTICELLULAR FORMS IN THE EVOLUTION OF LIVING SYSTEMS

Cwmenbiwesa J1.H., OpesHuukas T.C., Ky6apesa U.A., KysHeuos . A. BSBAUMOCBSA3b AKTUBHOCTW OPBUTANBHOMN
YXUPOBOW TKAHU N KANIMBPA PETUHAITbHBIX COCYAOB

Smelysheva Lada N., Drevnitskaya Tatiana S., Kubareva Irina A., Kuznetsov Georgii A. THE RELATIONSHIP BETWEEN THE
ACTIVITY OF ORBITAL ADIPOSE TISSUE AND THE CALIBER OF RETINAL VESSELS

YctoeB M.B., Hapaynnoes H.®., Hetmat3oga A.Ox. M3YYEHUE ®YHKLIMOHATBHOIO COCTOAHNA BETETATUBHON
HEPBHOW CUCTEMbI Y CTYOEHTOB MEAVKOB MEOVLMHCKMX BY30B 1 KONNEOXEN

Ustoev Mirzo B., Narzulloev Nasrullo F., Nematzoda Afsalsho J. STUDY OF THE FUNCTIONAL STATE OF THE AUTONOMIC
NERVOUS SYSTEM IN MEDICAL STUDENTS OF MEDICAL UNIVERSITIES AND COLLEGES
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daTbsiHOBa A.B., JlaBpuHeHKo B.A. MOP®OPNINOITOMMYECKUE KOPPENATHI B3AMMOJOENCTBUA
HEVPOIMMNO®U3APHOIO BA3SOMPECCWHA Y KAMOELIMHA B UHTEPCTULIMANIbBHOM BAPLEPE MNMOYKN

Fatianova Alina V., Lavrinenko Valentina A. MORPHOPHYSIOLOGICAL CORRELATES OF NEUROPHYPOPHYSEAL
VASOPRESSIN AND CAMPHECIN INTERACTION IN RENAL INTERSTITIAL BARRIER

®depopyueBa E.H0., 3amowmnHa T.A., MpocekuHa E.A. 3HKEDGAIIMHEPIMYECKAA PErYnAunA MEXAHU3MOB
OYHKLMOHANBHOM AKTUBHOCTU MULLIEBAPUTENBHOW CUCTEMBI
Fedorutseva Elena Yu., Zamoshchina Tatyana A., Prosekina Elizaveta A. ENKEFALINERGIC REGULATION OF
MECHANISMS OF FUNCTIONAL ACTIVITY OF THE DIGESTIVE SYSTEM

flpues B.H. MOTEHUWPYIOWEE [OENCTBUME AIOPEHANMHA HA HEMPOIMEHHYIO KOHCTPUKLMIO XBOCTOBOW
APTEPUN KPbICbI B YCITOBUAX XOJTIOOA

Yartsev V.N. POTENTIATING EFFECT OF ADRENALINE ON THE NEUROGENIC CONSTRICTION OF THE RAT TAIL
ARTERY UNDER COLD CONDITIONS

11. MexkneTo4Hble B3aMMOAEeNCTBUA B HEPBHOW cucteme
Cellular interactions in the nervous system

Bukmypsuna A.E. BIIMAHVUE METUN-BETA-LUMKINOAEKCTPUHA HA PACNPEAENIEHME BEJIKOB MIIOTHbIX KOHTAKTOB
B AREA POSTREMA MOGSI'A KPbIChI

Bikmurzina Anastasia E. EFFECTS OF METHYL-BETA-CYCLODEXTRIN ON THE TIGHT JUNCTION PROTEINS
DISTRIBUTION IN THE AREA POSTREMA OF THE RAT BRAIN

PasrosopoBa U.A., ®egoposa A.A. BEJIK/ MNMOTHbLIX KOHTAKTOB B HEPBHOM MPOBOOHWKE MbILWEW JIMHAW MDX
Razgovorova |.A., Fedorova A.A. THE ROLE OF TIGHT GUNCTION PROTEINS IN THE NERVE OF MDX MICE

CepreeBa C.C., CotHukoB O.C., MapamoHoBa H.M. JEMCTBME MNPOHA3bl HA HEPBHbLIE TAHITIMM MOINOCKA,
MUABKN U NATYLWKW, BbISLIBAET OEPA30OBAHUE HEMPOHO-HEMPOHAIBbHbLIX LLENEBBIX KOHTAKTOB

Sergeeva Svetlana S., Sotnikov Oleg S., Paramonova Natalia M. THE ACTION OF PRONASE ON THE NERVE GANGLIA OF
MOLLUSKS, LEECHES AND FROGS, CAUSES THE FORMATION OF NEURONS-NEURONAL GAP JANCTION

TymaHoBa H.J1., BacunbeB [.C., fly6poBckasa H.M., LLlep6uukas A.Q., Muxenb A.B., CenuBépcroBa E.B., ApyTioHsiH A.B.
MPEHATAJIbHAA TMMEPTOMOUNCTENHEMUA BbISbIBAET CTPYKTYPHBIE U YIIbTPACTPYKTYPHbLIE USMEHEHUA B
HEPBHOW TKAHW JOPCATNBbHOIO MIMMOKAMIMA KPbIC B MOCTHATAITbHOM OHTOIEHE3E

Tumanova Natalia L., Vasilyev Dmirtii S., Dubrovskaya Nadezhda M., Shcherbitskaia Anastasia D., Mikhel Anastasia V.,
Seliverstova Elena V., Arutyunyan Alexandr V. PRENATAL HYPERHOMOCYSTEINEMIA CAUSES STRUCTURAL AND
ULTRASTRUCTURAL CHANGES IN THE NEURAL TISSUE OF THE RAT DORSAL HIPPOCAMPUS IN EARLY POSTNATAL
ONTOGENESIS

12. BMONOrNYecKN aKTMBHbIE BeLeCTBa — PerynaTopbl (hyHKLUUN HEPBHOW CUCTEMBI
Role of biologically active substances in the nervous system

BorpaHoea H.l., HasapoBa IN.A., CygakoB C.K. XPOHVWYECKOE MOTPEBNEHUE ITTYTAMATA HATPUA dOPMUPYET
OEMNPECCMBHO-NOLOBHOE NOBEJEHUME Y CAMLIOB N CAMOK KPbIC NNMHWUW BUCTAP

Bogdanova Natalia G., Nazarova Galina A., Sudakov Sergey K. CHRONIC CONSUMPTION OF MONOSODIUM GLUTAMATE
FORMS DEPRESSIVE-LIKE BEHAVIOR IN MALE AND FEMALE RATS VISTAR LINES

FawumoBa Y.®., ®PapagxeBa A.UN. UN3YUYEHWME BIMNAHWME OBECCMOJIEHHOIO HA®TANAHA HA OVHAMUKY
LINTOKMHOBOI O MPOPUNA KPOBWN Y KPbIC C SKCINEPUMEHTAJIbHbIM OCTEOAPTPO30M.

Hashimova Ulduz F., Faradjeva Aysel I. STUDYING THE INFLUENCE OF NAFTALAN OIL ON THE DYNAMICS OF THE
BLOOD CYTOKINE PROFILE IN RATS WITH EXPERIMENTAL OSTEOARTHRITIS

Nucnna O.10., 3ropoBa A.E., Bakaea 3.B., CypuH A.M. CMNOHTAHHbLIE W3MEHEHUA MWTOXOHAOPWAIIBHOIO
MOTEHUMANA N KOHLEHTPALWW KANbUWA B LUUTO3ONE KYNIbTUBUPYEMbIX HEWPOHOB MOS3IA MbILLN,
OKCMNPECCUPYIOLLMX ®JTYOPECLIEHTHbIN Ca2* CEHCOP GCaMP6f

Lisina Oksana Yu., Zgodova Arina E., Bakaeva Zanda V., Surin Alexandr M. SPONTANEOUS CHANGES IN
MITOCHONDRIAL POTENTIAL AND CALCIUM CONCENTRATION IN THE CYTOSOL OF CULTURED MOUSE BRAIN
NEURONS EXPRESSING GCaMP6f FLUORESCENT Ca%* SENSOR

Matuenko J.U., Muns E.M. ACM UCCNEJOBAHWVE CUCTEM, MOLENVPYIOWWMX LENCTBUE ®EPMEHTOB NI(FE)ARD
ONOKCUITEHAS N LUMUTOXPOM P450-3ABNCUMbIX MOHOOKCUITEHAS

Matienko Ludmila I., Mil Elena M. AFM STUDY OF SYSTEMS SIMULATING THE ACTION OF NI(FE)ARD DIOXYGENASES
AND CYTOCHROME P450-DEPENDENT MONOOXYGENASES
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MunennHa J1.C., Kpyrteukaa 3.U., AHTOHOB B.I'., KpyTteukaa H.U., BagwonuHa B.U., CumoHaH A.O.
AHTUACTMATUYECKUWA AFEHT S3WNEYTOH NMOOABNAET Ca2+-OTBEThl, BbI3bIBAEMBIE T[TIYTOKCMMOM B
NEPUTOHEAIIBHBIX MAKPO®AIAX

Milenina Lidiya S., Krutetskaya Zoya |., Antonov Victor G., Krutetskaya Nina |., Badulina Valentina I., Simonyan Armen O.
ANTIASTHMATIC AGENT ZILEUTON SUPPRESSES Ca2+ RESPONSES, INDUCED BY GLUTOXIM IN PERITONEAL
MACROPHAGES

MpokonoBa A.B., NoctioxnHa A.A., JopouweHko O.C., 3amowumHa T.A., BoicoTuHa E.A., 3anueB K.B. CPABHUTEJIbHOE
WCCNEQOBAHVE OEWCTBMA MEKCWOOMA U TYMWUHOBBLIX KMCNOT MPU MHOIMOKOMMOHEHTHOM CTPECCE Y
KPbIC C H/3KOW PEAKTVBHOCTbIO LIEHTPAJIBHOW HEPBHOW CUCTEMbI

Prokopova Alena V., Gostyukhina Alena A., Doroshenko Olga S., Zamoshchina Tatyana A., Visotina Elizaveta A., Zaitsev
Konstantin V. COMPARATIVE STUDY OF THE ACTION OF MEXIDOL AND HUMIC ACIDS IN MULTICOMPONENT STRESS
IN RATS WITH LOW REACTIVITY OF THE CENTRAL NERVOUS SYSTEM

Copokuna H.C., CtapoctuHa M.B. BIIMAHVE MWENOMENTWAOB HA TAXECTb ABCTUHEHTHOIO CMHOPOMA VY
MOP®VIH-3ABUCUMBIX MBILLEN NHWW C57BL/6]

Sorokina Nina S., Starostina Marina V. INFLUENCE OF MYELOPEPTIDES ON THE SEVERITY OF WITHDRAWAL
SYNDROME IN MORPINE-DEPENDENT C57BL/6j MICE

CotHukosa J1. [1., Kpectuuuna O.B., Kpectunuu P.P., OgnHokoBa WU.B., Babypuxa 10.J1. MTOTEHUNAIIbBHBIE MULLEHU
SALLUMTHOIO JENCTBUA ACTAKCAHTUHA B MUTOXOHOPUAX NEYEHU KPbIC NPU XPOHWUYECKOW ANKOIONMbHON
MHTOKCUKALILN

Sotnikova Linda D., Krestinina Olga V., Krestinin Roman R., Odinokova Irina V., Baburina Yulia L. POTENTIAL TARGETS OF
THE PROTECTIVE ACTION OF ASTAXANTIN IN THE MITOCHONDRIA OF THE LIVER OF RATS FOR CHRONIC
ALCOHOL INTOXICATION

Lunoe 10.E., BaitmeeBa H.B. AMVHOKMCINOTHLIV MPO®Ub MNA3MbI KPOBW MALMEHTOB C LUM3OP®PEHVEW 0O U
MOCNE NEYEHWA

Shilov Yuri E., Baymeeva Natalia V. AMINO ACIDS LEVELS IN BLOOD PLASMA OF PATIENTS WITH SCHIZOPHRENIA
BEFORE AND AFTER TREATMENT

13. AkcnepuMeHTanbHas U KNMHUYeckaa Hempocapmakonorus
Experimental and clinical neuropharmacology

Fa6osa A.B., MoposoB A.A., CapkucoBa KIIO. METUI-OBOrAWLEHHAA OMETA MATEPW B TMNEPWHATAIIbHOM
MNEPUOLE U3MEHAET XAPAKTEPUCTWKN MPEUKTANBHOW 33r Y B3POCOrO NMOTOMCTBA KPbIC NMHUW WAG/RIJ
C FrEHETUYECKOWM ABCAHCHOW 3MUNENCUEN

Gabova Alexandra V., Morozov Alexei A., Sarkisova Karine Yu. METHYL-ENRICHED DIET OF MOTHER IN THE PERINATAL
PERIOD CHANGES PREICTAL EEG CHARACTERISTICS IN ADULT OFFSPRING OF WAG/RIJ RATS WITH GENETIC
ABSENCE EPILEPSY

Mapkux B.A. MEMNTUOHLIE PEMYNATOPbl B KOMMMEKCHOW TEPAMWWM TOKCUYECKOIO CYOOPOXHOIO
CVHOPOMA. SKCTMEPUMEHTANBbHO-TEOPETUYECKUE ACTIEKThI

Gladkikh Vadim D. PEPTIDE REGULATORS IN THE COMPLEX THERAPY OF TOXIC SEIZURE SYNDROME.
EXPERIMENTAL AND THEORETICAL ASPECTS

OenncoBa A.E., ®ununneHkoB W.B., CrtaBuyaHckun B.B., MsacoepoB H.®., JlumbGopckas C.A., OepryHoBa J1.B.,
Fyockun N.B. BIIMAHNE CEMAKCA HA O3KCMPECCUKO TEHOB, Y4YACTBYKOWWMX B BOCMANEHA W«
HEMPOTPAHCMWCCUW, B YCNOBUAX NPEXOOALWEN ®OKANBHOW ULLEMU MO3IA Y KPbIC

Denisova Alina E., Filippenkov Ivan B., Stavchansky Vasily V., Myasoedov Nikolai F., Limborska Svetlana A., Dergunova
Lyudmila V., Gubsky Leonid V. THE EFFECT OF SEMAX ON THE EXPRESSION OF GENES INVOLVED IN INFLAMMATION
AND NEUROTRANSMISSION IN CONDITIONS OF TRANSIENT FOCAL CEREBRAL ISCHEMIA IN RATS

3amowmHa T.A., NocTioxmHa A.A., 3bikoBa M.B., MNMpokonoBa A.B., JlorBuHoBa Jl.A., CBetnuk M.B., 3anueB K.B.,
Benoycoe M.B. T'YMWHOBBIE KNCJIOTbl KAK BUOJIOTMYECKN AKTMBHAA CYBCTAHUUA ONA MNMPOPUNTAKTUKA
YTOMJIEHUA B YCNOBUAX MOBLIWEHHBIX PN3NYECKUX HATPY30OK

Zamoshchina Tatyana A., Gostyukhina Alena A., Zykova Maria V., Prokopova Alena V., Logvinova Ludmila A., Svetlik Mikhail
V., Zaitsev Konstantin V., Belousov Mikhail V. HUMIC ACIDS AS A BIOLOGICALLY ACTIVE SUBSTANCE FOR THE
PREVENTION OF FATIGUE IN CONDITIONS OF INCREASED PHYSICAL EXERTION

KypbsiHoBa E.B., Ctynun B.O., Tpacyses AB., Tennewm [OJI. BIVHVE BMNOKAObl LIEHTPANLHOW
CEPOTOHMHEPIMYECKOM M JOPAMUNHEPTMYECKOW CUCTEM HA BAPUABEJIbBHOCTb CEPOEYHOMO PUTMA KPbIC
B COCTOAHNN HAPKO3HOIO CHA

Kuryanova E.V., Stupin V.O., Tryasuchev A.V., Teplyy D.L. INFLUENCE OF BLOCKADE OF THE CENTRAL
SEROTONERGIC AND DOPAMINERGIC SYSTEMS ON HEART RATE VARIABILITY OF RATS IN THE NARCOSIS SLEEP
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MenbHuukaa A.B., Kpyteukasa 3.U., AHtoHoB B.l'., Kpyteukas H.U., BagronuHa B.U. MEJIOKCUKAM MOOABJTAET
TPAHCIIOPT Na* B SMUTENNU KOXW NTAMYLLKA

Melnitskaya Anastasiya V., Krutetskaya Zoya I., Antonov Victor G., Krutetskaya Nina |., Badulina Valentina I. MELOXICAM
INHIBITS Na* TRANSPORT IN FROG SKIN EPITHELIUM

MsaknweBa C.H., bBabypuna 0.J1., KpectuHnmH P.P., CotHukoBa J1.O., KpectunmHa O.B. BJINAHUE
ONSTUNONTNOKAPBEAMATA HA MPONMUGEPALIMIO KIETOK HEMPOBTACTOMbI MbILIW N1E115

Myakisheva Svetlana N., Baburina Yulia L., Krestinin Roman R., Sotnikova Linda D., Krestinina Olga V. THE INFLUENCE OF
DIETHYLDITHIOCARBAMATE ON PROLIFERATION OF MOUSE NEUROBLASTOMA CELLS N1E115

HamectHukoBa [.0., YepkawoBa 3.A., N'y6ckun W.J1., PeBkoBa B.A., CamomnoBa E.M., l'y6ckunm J1.B., Apbirun K.H.
KOMBUHUPOBAHHASA TPAHCMNAHTALIMA ME3EHXVMAINBHBIX CTBONOBBLIX W HEMPANBHBLIX MPOrEHUTOPHbIX
KNETOK MNP SKCNEPUMEHTANBHOM MILEMNYECKOM UHCYILTE

Namestnikova Daria D., Cherkashova Elvira A., Gubskiy llya L., Revkova Veronica A., Samoilova Ekaterina M.,
Gubsky Leonid V., Yarygin Konstantin N. COMBINED TRANSPLANTATION OF MESENCHYMAL STEM CELLS AND NEURAL
PROGENITOR CELLS IN EXPERIMENTAL ISCHEMIC STROKE

Tepexuna O.J1., Kupoea 10.U1. CPABHEHME BNUAHUA AHTAPHOW KUCNOTLlI HA HEMPOBOCTANEHWE B MOS3IE
CTAPEROWMX KPbIC MNMPU KYPCOBOM MNMAPEHTEPAJIbHOM U NMEPOPAJIbHOM BBEOEHNA

Terekhina Olga L., Kirova Yuliya . COMPARISON OF THE INFLUENCE OF SUCCINIC ACID ON NEUROINFLAMMATION IN
THE BRAIN OF AGING RATS AFTER THE COURSE OF PARENTERAL AND ORAL ADMINISTRATION

TuryHues B.B., KopHetoBa E. I'., ®epopeHko O.10., KopHetoB A.H., NontaBckasa E.l'., Bonko A.C. ACCOLUMALNA
YPOBHA CbIBOPOTOYHOIO TMMPONAKTUHA W  TIONIMMOP®HBLIX BAPMAHTOB TEHA GRM7 Y BOJIbHbIX
LUM3OPPEHMEN, MPUHMAIOLLMX KOHBEHUMOHATBHBLIE U ATUMAYHBIE AHTUNCUXOTVKM

Tiguntsev Vladimir V., Kornetova Elena G., Fedorenko Olga Yu., Kornetov Alexandr N., Poltavskaya Evgenya G., Boyko
Anastanya S. ASSOCIATION OF SERUM PROLACTIN LEVEL AND GRM7 GENE POLYMORPHIC VARIANTS IN PATIENTS
WITH SCHIZOPHRENIA TAKING CONVENTIONAL AND ATYPICAL ANTIPSYCHOTICS

Uwi6a E.T., MNa6oBa A.B., Capkucosa K.l0., A66acosa K.P. CPABHUTEJNbHbLIA AHAIM3 YACTOTHOIO CMEKTPA U
YACTOTHO-BPEMEHHOW OVHAMUKWM MUK-BONMHOBbLIX PA3PAOOB, PEMMCTPUPYEMbIX B KOPE, CTPUATYME U
TANAMYCE Y KPbIC NMHUN WAG/RIJ

Tsyba Evgeniya T., Gabova Alexandra V., Sarkisova Karine Y., Abbasova Kenul R. COMPARATIVE ANALYSIS OF THE
FREQUENCY SPECTRUM AND THE TIME-FREQUENCY DYNAMICS OF CORTICAL, THALAMIC, AND STRIATAL SPIKE-
WAVE DISCHARGES IN WAG/RIJ RATS WITH ABSENCE EPILEPSY

14. BosgencTtaue (huanyecknx pakTropoB pasnnyHon npupoabl Ha HEPBHYKO CUCTEMY
Effects of various physical factors on the nervous system

BarupoBa Padura, MamenoBa lMNonbHap, N'ycenHoBa lMNonbHapa., FacaHoBa Mexpu6aH, CachapoBa CeBunax. OLIEHKA
®YHKLUMOHATNBHOIO COCTOAHUA CEPOEYHO-COCYAUCTOM CUCTEMbI CTYOEHTOB-CMOPTCMEHOB MO 12-
MWHYTHOMY BEFOBOMY TECTY KYMNEPA

Baghirova Rafiga, Mamedova Gulnar, Guseynova Gulnara, Gasanova Mehriban, Safarova Sevinj ASSESSMENT OF THE
FUNCTIONAL STATE OF THE CARDIOVASCULAR SYSTEM OF STUDENT-ATHLETES BY THE 12-MINUTE COOPER
RUNNING TEST

Baruposa Padwmra, Acagynnaesa Haprus, l'ynuesa Hursp, Nynuesa CeBnnax. OCOBEHHOCTUN ®YHKUMNOHAIBHOIO
COCTOAHNA AMMNAPATA BHELWHEIO ObIXAHWA Y MPEOCTABUTENEV LUMKITMYECKNX U AUMKNNMYECKMX BMNOOB
CMOPTA

Baghirova Rafiga, Asadullayeva Nargiz, Quliyeva Nigar, Quliyeva Sevinj. FEATURES OF THE FUNCTIONAL STATE OF THE
EXTERNAL RESPIRATION APPARATUS iN REPRESENTATIVES OF CYCLIC AND ACYCLIC SPECIES OF SPORTS

BacunbeBa C.A., HukutuHa E.A., MeaBepeBa A.B., XypaBnes A.B., CaBBateeBa-llonoBa E.B. OCOBEHHOCTU
BPAYHOW TMECHWM DROSOPHILA MELANOGASTER TP HAPYLWEHUM PEOPIAHM3ALMM  AKTUHOBOIO
LUUTOCKENETA

Vasileva Svetlana A., Nikitina Ekaterina A., Medvedeva Anna V., Zhuravlev Aleksandr V., Savvateeva-Popova Elena V.
FEATURES OF DROSOPHILA MELANOGASTER COURTSHIP SONG IN DISTURBANCE OF ACTIN CYTOSKELETON
REORGANIZATION

EBTyweHko A.A., BopoHoBa W.M., Ko3bipeBa T.B. YHACTUE 'EHA TRPM2 NOHHOIO KAHAJIA TUMNOTANTAMYCA KPbIC
B MEXAHU3MAX OJIMTENBHOM ADANTALMK K XONoay, HO HE OCTPOIO OXNAXOEHMA

Evtushenko Anna A., Voronova lIrina P., Kozyreva Tamara V. INVOLMENT OF THE TRPM2 ION CHANNEL GENE IN THE
HYPOTHALAMUS IN MECHANISMS OF LONG-TERM ADAPTATION TO COLD BUT NOT OF SHORT-TERM COOLING

OpyaxoB Xamsam, Baruposa Padwra. BJIMAHNE OUSNYECKMNX HAMPY3OK HA ®YHKLUMOHAJIbBHOE COCTOAHME
OBIXATENBHOM CUCTEMBI Y CNOPTCMEHOB

Orujov Khayyam, Baghirova Rafiga. INFLUENCE OF PHYSICAL LOADS ON THE FUNCTIONAL STATE OF THE
RESPIRATORY SYSTEM IN ATHLETES



International Congress
“Neuroscience for Medicine and Psychology”
Sudak, Crimea, Russia, May 30-June 10, 2023

Manaxosa X.I', Mepxumposa C.B. BJIMAHME JOEUMMETPOBOIroO O3JIEKTPOMAMHUTHOIO W3NYYEHNA HA
AKTVMBHOCTb JIAKTATOEMMOPOIEHAS3bBI B CTPYKTYPAX TOJIOBHOIO MOSIr'A KPbIC

Panakhova Khalida G, Mejidova Samira B. INFLUENCE OF DECIMETER ELECTROMAGNETIC RADIATION ON ACTIVITY
LACTATE DEHYDROGENASE IN RAT BRAIN STRUCTURES

PognHa A.B., Bbicoukas O.B., XupHuk A.C., CmupHoBa O.A1., Yewurnn WU.B., Mockanesa E.FO. XAPAKTEPNCTUKA
MONEKYNAPHO-KNETOYHbLIX HAPYWEHUA B TUMNMOKAMIME MbIWEN B OTOANEHHLIM MNEPWOLO TMOCINE
MPONOHIMPOBAHHOIO FAMMA-HEMTPOHHOIO OBTYYEHWSA B HU3KMX JO3AX

Rodina Alla V., Vysotskaya Olga V., Zhirnik Alexandr S., Smirnova Oksana D., Cheshigin Igor V., Moskaleva Elizaveta Yu.
MOLECULAR AND CELLULAR DISTURBANCES IN THE MICE HIPPOCAMPUS LATE AFTER PROLONGED GAMMA-
NEUTRON IRRADIATION AT LOW DOSES

CamomnoBa A.B., NoctioxuHa A.A., BonbwakoB M.A., Moyanosa B.M., Kanutun A.M., Kytenkos O.M., 3aiues K.B.,
Poctoe B.B. POJ/lb MAPAMETPOB HAHOCEKYHOHOIro WMMNYJIbCHOMO MWKPOBOJIHOBOIO W3NYYEHUA B
MPONNPEPALMKN CTBOJIOBbLIX KNETOK KOCTHOIO MOSI'A KPbIC

Samoylova Anna V., Gostyuhina Alena A., Bolshakov Michael A., Mochalova Valentina M., Kalitin Alexander M., Zaitsev
Konstantin V., Kutenkov Oleg P., Rostov Vladislav V. THE ROLE OF PARAMETERS OF NANOSECOND REPETITIVLY
PULSED MICROWAVES IN PROLIFERATION OF RAT BONE MARROW STEM CELLS

Tam6oBueBa P.B., CeunH [.U., BoiiteHko l0.J., JNlanteB A.U., MnetHeBa E.B. BIMAHVE HOPMOBAPWYECKON
MNOKCMN  HA AKTUBHOCTb MEXAHM3MOB O3HEPIOOBECMNEYEHMA W OWHAMUKY BUOXUMUYECKUX
MNAPAMETPOB CMOPTCMEHOB MNPW BbIMONHEHUN YMCTBEHHOW PABOTHI

Tambovtseva Ritta, Sechin Dmitry, Voitenko Yuri, Laptev Alexei, Pletneva Elena. INFLUENCE OF NORMOBARIC HYPOXIA
ON THE ACTIVITY OF ENERGY SUPPLY MECHANISMS AND DYNAMICS OF BIOCHEMICAL PARAMETERS OF
ATHLETES WHEN PERFORMING MENTAL WORK

Xyccenn A.M.A. MEXAHOMEOVUWVHA N UHIMBMPOBAHME OMYXOJSIEBOW MPONN®EPALIMOHHON AKTUBHOCTW
MOCNE BO3OENCTBUA HU3KOYACTOTHBLIMU MEXAHUYECKVMW KONMEBAHUAMU N HUIKOIHEPTETUYECKUMU
3MM AMMIIUTYAHO-MOOYIMPOBAHHOM YACTOThI HA OMYXOJIEBOM KOHKPETHOW YACTOTE

Khussein Abobakr M.A. MECHMECHANOMEDICINE AND INHIBITION OF TUMOR PROLIFERATION ACTIVITY POST
EXPOSURE TO LOW-FREQUENCY MECHANICAL VIBRATIONS AND LOW ENERGY EMF AMPLITUDE-MODULATED
FREQUENCY AT TUMOR-SPECIFIC FREQUENCY

Xyccenn A.M.A. BIIUAHVNE MEXAHUYECKMX N 3BYKOBbIX BUBPALIMA HA MOTUIbHOCTbL CNEPMATO3040B
Khussein Abobakr M.A. EFFECTS OF MECHANICAL AND SONIC VIBRATIONS ON SPERM MOTILITY

WnwkuHa J1.H., Kosnos M.B., KoHctantnHosa T.B. COCTOAHNE CUCTEMbI PEINYNALNU NMEPEKMCHOIO OKNCINEHUA
nMNMOoB rONOBHOMO MO3IA MBILLEW MPY BO3OENCTBUM STAHOMA 1 OBNYYEHWA B MANBIX AO3AX

Shishkina Lyudmila N., Kozlov Mikhail V., Konstantinova Tat'yana V. STATE OF THE LIPID PEROXIDATION REGULATORY
SYSTEM IN BRAIN OF MICE UNDER ACTION OF ETHANOL AND IRRADIATION AT LOW DOSES

LremGepr A.C., MNepeseseHueB A.A., lle6epeBa-Teopruesckas K.B., KysHeuosa 0.C. BJIVDKAMILVE W OTOANEHHBLIE
HEVPOBUONOIMMYECKUE 3®PEKTbI KOMBUHUPOBAHHOIO JENCTBUA MOOENMUPYEMOW HEBECOMOCTU W
NOHU3NPYIOLWNX N3NYYEHUA

Shtemberg A.S., Perevezentsev A.A., Lebedeva-Georgievskaja K.B., Kuznetsova O.S. IMMEDIATE AND LONG-TERM
NEUROBIOLOGICAL EFFECTS OF THE COMBINED ACTION OF SIMULATED WEIGHTLESSNESS AND IONIZING
RADIATION

15. HenpopereHepaTuBHble 3a60neBaHUA U ONYXOJIM MO3ra;
_ _ pereHepaLunsa HEPBHON CMCTEMbI
Neurodegenerative diseases and cerebral tumor; regeneration of the nervous system

A6aypacynoBa WU.H., HukutnHa B.A., YepHaBckasa E.A., CkpunyeHko E.1O., OmutpueB A.B. OCOBEHHOCTW COCTABA
KAWEYHOM MWKPOBMOTbI U BAKTEPUAIBHbLIX MYTENW METABONU3MA BUTAMWHOB TPYMMbl B Y OETEWN C
PACCEAHHBLIM CKITEPO30OM

Abdurasulova Irina N., Nikitina Veronika A., Chernyavskaya Ekaterina A., Skripchenko Elena Yu., Dmitriev Alexandr V.
FEATURES OF THE INTESTINAL MICROBIOTA COMPOSITION AND BACTERIAL METABOLISM OF GROUP B VITAMINS
IN CHILDREN WITH MULTIPLE SCLEROSIS

AnekceeBa A.U., Apo3n C.®., HukutuH MN.B., NMoctHoB A.A., JluneHronby A.H., Ckpubuukun B.A., PuHoreHoBa H0.A.,
linakoBa K.E., XanaHckun A.C., MNpoumH W.H., MaenoBa I.B. CPABHUTE/IbHAA MOP®OJIOTMYECKAA WU
MOJEKYNAPHO-TEHETUYECKAA XAPAKTEPUCTUKA SKCTMNEPUMEHTAJIBHOW MMWOBNACTOMbI 101/8 1 C6

Alekseeva Anna |., Drozd Sergey F., Nikitin Pavel V., Postnov Andrey A., Lipengolts Aleksey N., Skribitsky Vsevolod A.,
Finogenova Yulia A., Shpakova Kseniya E., Khalansky Aleksandr S., Pronin Igor N., Pavlova Galina V. COMPARATIVE
MORPHOLOGICAL AND MOLECULAR GENETIC CHARACTERISTICS OF EXPERIMENTAL GLIOBLASTOMA 101/8 AND C6
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BaxwanueBa A.A., Mextne A.A. U3YUYEHWME PONW OUMrMaPONMMPUMUANHASA-NMOOOBHOIO BEJIKA 2 B
MATOMEHE3E BOJIE3HU ANBLIFEEMMEPA

Bakhshaliyeva Afet Ya., Mekhtiev Arif A. STUDY OF THE ROLE OF DIHYDROPYRIMIDINASE-RELATED PROTEIN 2 IN THE
PATHOGENESIS OF ALZHEIMER'S DISEASE

Kparowkuna A.M., XyHycoB H.C., OBumHHukoB P.K., TerepuHa E.B., JlbicukoBa E.A., YanpoB K.[. AHAJIN3
MHOYUMPOBAHHOIO MAPKMHCOHWYECKOIO CUHOPOMA HA MbIWAX C MPUXN3HEHHOM MHAKTUBALIMEW FEHA
AINb®A-CUHYKITEMHA

Krayushkina Anastasia M., Junusov Nikita S., Ovchinnikov Ruslan K., Teterina Ekaterina V., Lysikova Ekaterina A., Chaprov
Kirill D. INDUCED PARKINSON'S SYNDROME ANALYSIS USING MICE WITH CONDITIONAL INACTIVATION OF THE
ALPHA-SYNUCLEIN GENE

Kpbinoea J1.C., Bnacoea l0.A., launkoBasa J1.5. BJIMAHUE T[MONUHEHACBILWEHHBIX >XWPHbLIX KWUCIOT HA
®YHKLUMOHATNBHOE COCTOAHME KNETOK HEMPOHAIBEHOW NTMHUN PC12

Krylova Larisa S., Vlasova Yuliya A., Gajkovaya Larisa B. THE IMPACT OF POLYUNSATURATED FATTY ACIDS ON
NEURODEGENERATIVE DISEASES

KynenbkuHa B.B., AnekceeBa A.U., KocbipeBa A.M., XanaHckun A.C., MarcapxaB L., MagoHoB I.I., Hapnee A.I.
QOPEKTUBHOCTb KOMBUHALIMM OOKCOPYBULWMHA W MEMMNUPOBAHHOW TUANYPOHUOA3bLI HA MOJENN
MNOBNACTOMBbI IN VITRO

Kudelkina Vera V., Alekseeva Anna |., Kosyreva Anna M., Khalansky Aleksandr S., Magsarzhav Tsend, Madonov Pavel G.,
Nadeev Aleksandr P. THE EFFECTIVENESS OF THE COMBINATION OF DOXORUBICIN AND PEGILATED
HYALURONIDASE ON THE MODEL OF GLIOBLASTOMA IN VITRO

Nuxomanosa E.H., Kosanesa A.B. HEKOTOPbIE CEHCOMOTOPHbIE W KOMHUTWBHLIE ®YHKUWW Y OETEW
LLIKONbHOIO BO3PACTA, NMEPEXMBLLNX OMNyXOJib FONOBHOIO MOS3IrA, 1 X 300OPOBbIX CUBITMHITOB
Likhomanova Elena N., Kovaleva Anastasia V. SOME SENSOTIMOTOR AND COGNITIVE FUNCTIONS IN SCHOOL AGED
CHILDREN, TREATED FOR BRAIN TUMOR, AND THEIR SIBLINGS

NMogbiHo B.U., Ubimbanosa E.A., YepHusaBckaa E.A., Bucara I'.H., A6aypacynosa WU.H. MAPKEPbl HAPYLLEHUA
SMUFEHETUYECKOW PEMYNALIMK Y NMALMEHTOB B AEBKOTE PACCEAHHOIO CKIEPO3A

Lioudyno Victoria I., Tsymbalova Evgenia A., Chernyavskaya Ekaterina A., Bisaga Gennadij N., Abdurasulova Irina N. THE
SIGNES OF EPIGENETIC REGULATION DISTURBANCES IN PATIENTS IN THE ONSET OF MULTIPLE SCLEROSIS

ManaweHkoBa U.K., KpbiHcknin C.A., XannoB H.A., OrypuoB [.M., AkynoBa A.P., AHgptoweHko A.B., CaBunoB B.B.,
Kypmbiwes M.B., F'psapyHoB [1.A., UkoHHukoBa A.1O., ®enoceeBa E.[., KocTiok I'.M., Anakosckun H.A. BBAUMOCBA3b
FTEHETUYECKOIO nMOJIMMOP®N3MA APOE4 C TIOKASATENAMKU MPOTUBOBUPYCHOIO WMMYHUTETA TPU
CMHOPOME MAIMKOro KOrHMTMBHOIO CHMXEHUWA

Malashenkova Irina K., Krynskiy Sergey A., Khailov Nikita A., Ogurtsov Daniil P., Akulova A.R., Andryushchenko Alisa V.,
Savilov Viktor B., Kurmyshev Marat V., Gryadunov Dmitry A., Ikonnikova Anna Yu., Fedoseeva Elena D., Kostyuk Georgy P.,
Didkovsky Nikolay A. ASSOCIATION OF APOE4 GENETIC POLYMORPHISM WITH ANTIVIRAL IMMUNITY IN PATIENTS
WITH MILD COGNITIVE IMPAIRMENT

OHydpueB M.B., Mouceea 0.B., llazapeBa H.A., HoBukoBa M.P., lN'ynsesa H.B. BJIMAHVUE KOPTUKOCTEPOHA HA
MHTEHCMBHOCTb HEMPOBOCMANEHVA HA MOOENN UILEMUYECKOIO MHCYNBbTA

Onufriev Mikhail V., Moiseeva Yulia V., Lazareva Natalia A., Novikova Margarita R., Gulyaeva Natalia V. EFFECT OF
CORTICOSTERONE ON NEUROINFLAMMATION INTENSITY IN ISCHEMIC STROKE MODEL

Mykaesa H.E., OBumHHukoB P.K., Kyxapckuit M.C. OKCIMPECCUA ONVMHHOW HEKOOMPYIOWEWM PHK NEAT1 1
YENOBEKA B TPAHCIEHHbIX MbILLAX UBMEHAET OTBET HEPBHOW CUCTEMbI HA CTPECC

Pukaeva Nadezhda E., Ovchinnikov Ruslan K., Kukharsky Michail S. EXPRESSION OF HUMAN LONG NONCODING RNA
NEAT1_1 IN MICE AFFECTS THE NERVOUS SYSTEM RESPONSE TO STRESS

CeHTtsi6peBa A.B., MupowHunyeHko E.A., KocbipeBa A.M. MOP®O®YHKLIMOHAIBHBIE UBMEHEHWA B TMIMNMNMOKAMIIE A
HEOKOPTEKCE Y CTAPbIX KPbIC BUCTAP MNMPU XPOHUYECKOM YIMNMOTPEBJIEHUN XNOPUOA AMFOMUHNA

Sentyabreva Alexandra V., Miroshnichenko Ekaterina A., Kosyreva Anna M. MORPHOFUNCTIONAL CHANGES IN THE
HIPPOCAMPUS AND NEOCORTEX IN OLD WISTAR RATS WITH CHRONIC USE OF ALUMINUM CHLORIDE

CyxanoBa 10.C., Yanpos K.. OCOEEHHOCTW NMOBEAEHUNSA HOKAYTHbLIX MO FEHY TAMMA-CUHYKINEVNHA MbILEN
Sukhanova luliia S., Chaprov Kirill D. ASPECTS OF BEHAVIOR IN GAMMA-SYNUCLEIN KNOCKOUT MICE

Xampoea B.P., AnueBa H.H., FagupoBa J1.6. JUHAMWKA USMEHEHWA COLEPXAHWA TMYTAMATA N HEKOTOPbLIX
®EPMEHTOB E0 METABO/IM3MA B TONIOBHOM MOS3ME KPbIC B O3KCMEPUMEHTANBHOWM MOJENN
HEWPOOEMEHEPALINA
Khairova Venera R., Aliyeva Nazaket N., Gadirova Leyla B. DYNAMICS OF CHANGES IN GLUTAMATE CONTENT AND
SOME ENZYMES OF ITS METABOLISM IN THE BRAIN OF RATS IN THE EXPERIMENTAL MODEL OF
NEURODEGENERATION
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16. Hempobuonorusa cHa-6oapcTBOBaHUA
Neurobiology of sleep-wakefulness

XypaBnee M.O., YkonoB P.B., PyHHoBa A.E., AranbuoB M.B., Opnoea A.M. NCIOJIbBOBAHVE TEXHOJIOMMA1
MNAPAINENBHBIX  BbIMUCNEHMWM  ONA  ABTOMATU3MPOBAHHOIO BbIOENTEHNA CTAOVN CHA B
MONTMCOMHOIPASUYECKUX SAMNCAX

Zhuravlev Maxim O., Ukolov Rodion V., Runnova Anastasia E., Agaltsov Mikhail V., Orlova Anna P. USING THE
TECHNOLOGY OF PARALLEL COMPUTING FOR AUTOMATED SELECTION OF SLEEP STAGES |IN
POLYSOMNOGRAPHIC RECORDINGS

Py6buHa C.C., Makaposa W.U. B3AMMOCBA3b COCYOUCTBIX OCNOXHEHWA C LIEEPEEPOBACKYJIAPHOWM
PEAKTMBHOCTbLIO, SHOOTENIMANIBHOU N BETETATUBHOW ANCOYHKUNAMK Y NAUMEHTOB C OBCTPYKTVBHbLIM
AMNMHO3 CHA

Rubina Svetlana S., Makarova Irina |. RELATIONSHIP OF VASCULAR COMPLICATIONS WITH CEREBROVASCULAR
REACTIVITY, ENDOTHELIAL AND AUTONOMIC DYSFUNCTION IN PATIENTS WITH OBSTRUCTIVE SLEEP APNEA

ConoBbeBa A.K., ConoBbeB H.K., MokpoycoBa A.O., IlleBkoBu4 K.M., YkpauHueBa H0.B. AHAJI3 BOCCTAHOBJIEHUA
3PUTENIbHO-MOTOPHOM KOOPAVMHALIMWM MPU NPOBYXXOEHWN U3 TPETLEN CTAOMM AHEBHOIMO CHA

Soloveva Anna. K., Solovev Nikolai K., Mokrousova Aleksandra O., Liaukovich Krystsina M., Ukraintseva Yulia V. ANALYSIS
OF VISUAL-MOTOR COORDINATION RECOVERY UPON AWAKENING FROM SLOW-WAVE DAYTIME SLEEP

YkpauHueBa H0.B., CantbikoB K.A., JleBkoBuy K.M., Caxun C.C. BJINMAHME SPATMEHTALUMUN CHA HA CEKPELUUIO
MENATOHUHA. POJlb UBMEHEHWIA BANAHCA CUMMATUYECKOIO W MAPACUMMATUYECKOIO OTAENOB AHC
Ukraintseva Yulia V., Saltykov Konstantin.A., Liaukovich Krystsina M., Sazhin Sergey S. SLEEP FRAGMENTATION AFFECTS
MELATONIN SECRETION. THE ROLE OF CHANGES IN AUTONOMIC BALANCE

®okuH U.B. BIIMAHNSA KONEBAHUW CEKPELIN MENTATOHWHA HA PEMYNALMIO CHA Y MALVEHTOB C FONOBHLIMU
BEONAMU

Fokin lvan V. EFFECTS OF FLUCTUATIONS IN MELATONIN SECRETION ON SLEEP REGULATION IN PATIENTS WITH
HEADACHES

17. CaHoKpeaTonorus, hopMmupoBaHMe U nogaepxaHue NCMXM4YeCKoro 3gopoBbs
Sanocreatology, formation and maintenance of mental health

BanbkoBa H.KO., KomapoBckaa E.B. OINbIT M3YYEHUVA BJIIMAHUA O3OOPABNMBAKLWEIO OCTEOMNATUYECKOIO
CEAHCA HA NMCNX0OoN3NONOIr’MYECKOE COCTOAHNE CTYOEHTOB

Val'kova Nadezhda Yu., Komarovskaya Elena V. AN ATTEMPT TO STUDY THE IMPACT OF AN OSTEOPATHIC
MANIPULATIVE TREATMENT ON PSYCHOPHYSIOLOGICAL STATE OF STUDENTS

Cob6oneea W.B., dommHa A.C., TkaueBa E.B. AJAMTUMBHAA BEPXOBAA E3OA KAK METOL KOPPEKUWNU
OYHKUMNOHAJIBHOITO COCTOAHNA CTYOEHTOB

Soboleva Irina V., Fomina Anna S., Tkacheva Elizaveta V. ADAPTIVE HORSE RIDING AS A METHOD OF CORRECTING
THE FUNCTIONAL STATE OF STUDENTS

18. MeTogonorua ncuxousanonorn4yecKux nccrenoBaHumn
Methodology of psychophysiological investigations

ApxunoBa O.A., Bo6bineBa B.10., CmenbiweBa J1.H. MCUXODU3NONOITMYECKUE MOKA3ATENV MPW OENCTBUN
OMOUMOHAIIbHOIO CTPECCA

Arkhipova Olga A., Bobyleva Victoria Yu., Smelysheva Lada N. PSYCHOPHYSIOLOGICAL INDICATORS UNDER THE
INFLUENCE OF EMOTIONAL STRESS

Mpeuenko T.H. OCUMNNATOPLI B OPFAHN3ALIMM COLIMATIBHOM KM3HN MUKPOOPIAH3MOB
Grechenko Tatiana N. OSCILLATIONS IN SOCIAL LIFE OF MICROORGANISMS SOCIAL AMOEBAE

Opo6unua W.N. B3AMMOCBA3bL CEHCOPHLIX, MOTOPHbLIX W MOP®OJIONTMYECKMX ACUMMETPUM C
MOBEAEHYECKMMU MPOABJIEHNAMW BAJTAHCA TPEX OCHOBHbIX MOHOAMWHEPTMYECKUX CUCTEM MO3IrA
Drobnitsa Irina P. RELATIONSHIP OF SENSORY, MOTOR AND MORPHOLOGICAL ASYMMETRIES WITH BEHAVIORAL
MANIFESTATIONS OF THE BALANCE OF THE THREE MAIN MONOAMINERGIC SYSTEMS OF THE BRAIN

3otoBa O.M., MypTtasuHa E.MN., BepxuHa A.l'., MecbkoBa E.C., N'mH36ypr-lLUuk K0.A., EpmakoBa O.U. UCCJIEQOBAHUA
OCOBEHHOCTEW CEPOEYHOW OEATENBHOCTU B MPOLIECCE COLIMANBHLIX OTHOLIEHWW

Zotova Oksana M., Murtazina Elena P., Berhina Anastasya G., Meskova Ekaterina S., Ginzburg-Shik luliia A., Ermakova Olga I.
STUDIES OF THE FEATURES OF CARDIAC ACTIVITY IN THE PROCESS OF SOCIAL RELATIONS
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Kapamoga H.Al. UCCNEQOBAHWVE 3PUTENBLHOM U CITYXOBOW MAMATU Y LONTOXXUTENEN
Karamova Natavan Y. A STUDY OF VISUAL MEMORY AND AUDITORY MEMORY IN THE LONG-LIVED

Nockytoea A.H., MuHaesa Y.I. OLIEHKA OBLUEFO ®YHKUMOHANBLHOIO COCTOAHUA LIEHTPANIBHOW HEPBHOWN
CNCTEMBbI LWUKONBbHNKOB I'. MAFTAAHA

Loskutova Alesya N., Minayeva Ulyana G. GENERAL CENTRAL NERVOUS SYSTEM FUNCTIONALITY ASSESSMENT IN
MAGADAN SCHOOLCHILDREN

ManaxoB [.I'., OpnoB B.A., KaprawoB C.U., CkuteBa J1.U., KoBanbuyk M.B., AnekcaHgpoB l0.U., XonogHbin H0.U.
NMPUMEHEHUVE OBBEKTUBHOIO KPUTEPUA KAYECTBA O11A ONTUMUSAUNMN MAPAMETPOB OBPABOTKN OAHHbLIX
NCUXOPNINONOTMYECKNX NCCNEAOBAHUM

Malakhov Denis G., Orlov Vyacheslav A., Kartashov Sergey |., Skiteva Ludmila I., Kovalchuk Mikhail V., Alexandrov Yuriy 1.,
Kholodny Yuri I. APPLICATION OF AN OBJECTIVE QUALITY CRITERION FOR OPTIMIZING THE PARAMETERS OF DATA
PROCESSING IN PSYCHOPHYSIOLOGICAL STUDIES

MapaxoBa B.A., AnmeB M.O., YepHyxun [O.0., MenentbeB [.B., XopceBa H.U. CKOPOCTb PEWEHWA
MO3HABATEJIbHbIX 3AOAY U TUM TEMMNEPAMEHTA

Marakhova Victoria A., Aliev Mirza D., Chernukhin Daniel D., Melentiev Denis V., Khorseva Nataliya I. IS THE SPEED OF
SOLUTION OF MENTAL PROBLEMS RELATED TO THE TYPE OF TEMPERAMENT

Mapaxosa B.A., NopwkoBa B.E., LleBuyeHko M.E., Xopcesa H.U. BO3MOXHOCTU WNCMNOJIbBOBAHVA YYEBHO-
METOOWYECKOIO KOMIIEKCA BITRONICS STUDIO W TMPO®ECCUNOHAIBbHBLIX KOMIMJIEKCOB «KAPOVBAP» U
«KAPONOBW30OP» ONA PEMUCTPALMM  WU3MEHEHWA TMOKA3ATENEA CEPOEYHO-COCYANCTOM CUCTEMbI
MOAPOCTKOB IMPU NMPOCMOTPE BUOAEOPPATMEHTOB PABJIMYHBLIX XKAHPOB KMHO (nunoTtHoe uccnenosaHue)
Marakhova Victoria A., Gorshkova Valeria E., Shevchenko Maria E., Khorseva Nataliya I. POSSIBILITIES OF USING THE
EDUCATIONAL AND METHODOLOGICAL COMPLEX BITRONICS STUDIO AND PROFESSIONAL COMPLEXES
"CARDIVAR" AND "CARDIOVISOR" FOR REGISTRATION OF CHANGES IN THE CARDIOVASCULAR SYSTEM IN
TEENAGERS WHEN VIEWING VIDEO FRAMES OF VARIOUS CINEMA GENRES (pilot study)

MecbkoBa E.C., Bepxuna A.l'., MypTtasuna E.M., T'mH306ypr-lUuk H0.A., EpmakoBa O.U., 3otoBa O.M. NSMEHEHWE
PE3YNbTATMBHOCTW BbINMONHEHNA CEHCOMOTOPHOIO 3ALAHNA B PA3NMNYHBIX COLUMANIBHBIX KOHTEKCTAX
COBMECTHOW AEATENBLHOCTW UCMbITYEMbIX B ANAOAX

Meskova Ekaterina S., Berhina Anastasya G., Murtazina Elena P., Ginzburg-Shik luliia A., Ermakova Olga I., Zotova Oksana M.
CHANGES IN THE PERFORMANCE OF THE SENSORIMOTOR TASK IN DIFFERENT SOCIAL CONTEXTS OF JOINT
DYADIC ACTIVITY

Cragnukos E.H. CTABUTOMETPUYECKAA METOAMKA OLIEHKW/ MCUXNYECKOW YPABHOBELIEHHOCTU
Stadnikov Evgeny N. STABILOMETRIC METHOD FOR ASSESSING MENTAL BALANCE

Yctoee M.B., Hap3ynnoeB H.®., Hebmatsoga A.x. CPABHUTEJIbHOE W3YYEHUE TMCUXOPUINOJTIOMMYECKUX
BO3MOXXHOCTEN AOAMNTALMM CTYOEHTOB MEJOMKOB B MPOLIECCE OBYYEHUA

Ustoev Mirzo B., Narzulloev Nasrullo F., Nematzoda Afsalsho DJ. COMPARATIVE STUDY OF PSYCHOPHYSIOLOGICAL
CAPABILITIES OF MEDICAL STUDENTS' ADAPTERS IN THE LEARNING PROCESS

19. KnnHu4yeckas HenpoanarHocTuka
Clinical neurodiagnostics

Buikoe 10.B., BatypuH B.A. KOTHUTVBHAA OUCOYHKUMA Y AETEN C CAXAPHBLIM OVUABETOM 1 TUMNA
Bykov Yuri V., Baturin Vladimir A. COGNITIVE DYSFUNCTION IN CHILDREN WITH TYPE 1 DIABETES MELLITUS

Konayp A.A. BUWOMEXAHUYECKAA OLEHKA W3O0NNWPOBAHHOIO AOBWXKEHWA TMNPOHALUMA-CYNMUHALINA
MAPETUYHOWM PYKWM TMOCNE WHCYNbTA KAK MAPKEP BOCCTAHOBNEHWA [OBMXKEHWMA HA  ®OHE
HEMPOPEABUNUTALIN
Kondur Anna A. BIOMECHANICAL ASSESSMENT OF ISOLATED PRONATION-SUPINATION MOVEMENT OF THE
PARETIC ARM AFTER STROKE AS A MARKER OF MOVEMENT RECOVERY AGAINST THE BACKGROUND OF
NEUROREHABILITATION

MeaseaeBa l0.A., NockotuHosa J1.B. HEMPO®W3NONOMMYECKAA 3HAYMMOCTL OLEHK/ BPEMEHW MOTOPHOIO
OTBETA  TOCIE PACIMO3HABAHUA SHAYMMOIoO  AKYCTUYECKOIo  CUMHAINTA Y MOAPOCTKOB-
PEKOHBAJIECLIEHTOB IMNMOCIJIE COVID-19

Medvedeva Yulia A., Poskotinova Liliya V. NEUROPHYSIOLOGICAL SIGNIFICANCE OF MOTOR RESPONSE TIME
ESTIMATION AFTER RECOGNITION OF A SIGNIFICANT ACOUSTIC SIGNAL IN ADOLESCENT RECONVALESCENTS
AFTER COVID-19 VIRUS INFECTION
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HacovoBa Y.A., Xanak M.E. HEMPOBVOJIOMMYECKME MPEAMKTOPBI LWKOMbHOWM YCMELWHOCTW: MOCTAHOBKA
MPOBJEMbI
Nasonova Ulyana A., Khalak Mariya E. NEUROBIOLOGICAL PREDICTORS OF SCHOOL SUCCESS: A PROBLEM
STATEMENT

20. HaHoTexHOMNOrMM U HaHoMmaTepuarsbl B 6MOMeAULIMHCKUX UccrenoBaHUsX
Nanotechnologies and nanomaterials in biomedical research

BonbwakoBa O.U., BopuceHkoBa A.A., Pa6okoHb U.C., XXepebaTtbea 0.0., CapaHueBa C.B. KOMIMNEKC ®YJIEPEH —
®ONIMEBAA KUCNOTA ONA AOPECHOW JOCTABKU B KNETKU

Bolshakova Olga I., Borisenkova Alina A., Ryabokon Irina S., Zherebyateva Olga O., Sarantseva Svetlana V. FULLERENE-
FOLIC ACID CONJUGATE FOR TARGETED ANTICANCER DRUG DELIVERY INTO CELLS

Marty3ko A.O., degoposa A.M., LLlapadytamHoBa J1.A. TICTOJIOTMYECKUE NSMEHEHWA HAONOYEYHNKOB KPbIC HA
®OHE CYBXPOHWYECKOIO BO3AENCTBUSA HAHOYACTWL, AOKCUOA TUTAHA

Matuzko Angelina.O., Fedorova Albina M., Sharafutdinova Luciya A. HISTOLOGICAL CHANGES IN THE ADRENAL GLANDS
OF RATS AGAINST THE BACKGROUND OF SUBCHRONIC EXPOSURE TO TITANIUM DIOXIDE NANOPARTICLES

PatywHsk M.I'., lWanowHukoBa A.A., Bbicoukasa O.B., CemoukuHa 10.M. MPOTUBOBOCMNANIMTENIbHAA AKTMBHOCTb
OK30COM, CEKPETUPYEMbIX ME3EHXMMHbIMA CTBOJNIOBbLIMM KNETKAMW, N MEXAHW3Mbl MOBbIWLWEHNA
BbIXMBAEMOCTU OBJTYYEHHbLIX HEMPAJBHBLIX CTBOJTOBbLIX KINETOK MNPV UCMOJIb3OBAHU 3K30COM
Ratushnyak Marya G., Shaposhnikova Darya A., Vysockaya Olga V., Semochkina Yulia P. ANTI-INFLAMMATORY ACTIVITY
OF EXOSOMES SECRETED BY MESENCHYMAL STEM CELLS AND MECHANISMS OF INCREASING THE SURVIVAL OF
IRRADIATED NEURAL STEM CELLS BY USING EXOSOMES

CmupHoBa O.[0., KysHeuoB C.J1., Mnoxux K.C., ManaxoB C.H., Ky3HeuoBa E.B., NauaeB T.A., KanawHukoBa W.B.
BOCCO30AHVE 3K30COMOMOAOBHbIX BE3UKYN W3 NUOPUNNBNPOBAHHBIX TKAHEM MO3rA: $U3UKO-
XUMUYECKUWE ACMEKTbI

Smirnova Oksana D., Kuznetsov Sergey L., Plokhikh Konstantin S., Malakhov Sergey N., Kuznetsova Ekaterina V., Patsaev
Timofey D., Kalashnikova Irina V. RECONSTRUCTION OF EXOSOME-LIKE VESICLES FROM LYOPHILIZED BRAIN
TISSUES: PHYSICO-CHEMICAL ASPECTS

XyccenH A.M.A. HAHO-AHTEHHbl W WMMNAHTUPYEMBIE HAHOCEHCEPbLI [OJ14 OBHAPY>XXEHUWA PAKA U
COHUNDPUKALIMN
Khussein Abobakr M.A. NANO-ANTENNAS AND IMPLANTABLE NANOSENSERS FOR CANCER DETECTION AND
SONIFICATION

4 noHA
June 4
CUMMNO3NYM
LleHTpanbHble MeXaHU3Mbl KapAUOBaCKYNSAPHOW perynsuum, KNMHU4YecKkue u
NpUKNagHble acnekTbl aHanM3a BapMabenbHOCTU cepaevyHOro purma
Central mechanisms of cardiovascular regulation, clinical and applied aspects for
analysis of heart rate variability
PykoBogutenb — CyBopoB Hukonan Bopucosuy

Apumnbacosa E.A., Kynukos B.10. JMHAMUKA APTEPUANBHOIO OABJIEHVA Y CTYAEHTOB MNMPU KOrHUTUBHOW
HAIPY3KE
Archibasova Elena A., Kulikov Vyacheslav Yu. DYNAMICS OF BLOOD PRESSURE IN STUDENTS WITH COGNITIVE LOAD

Hukonaesa T.M., Fony6esa E.K. BNIMAHNE ®U3NYECKON HAMPY3KW/ HA BAPUABENBLHOCTbL CEPAEYHOIO PUTMA
MPY YMCTBEHHOW OEATENBHOCTW B 3ABUCUMOCTW OT PEAKTVUBHOCTW BEFETATUBHOM HEPBHOW CUCTEMBI
Nikolaeva Tatyana M.1, Golubeva Elena K. INFLUENCE OF PHYSICAL LOAD ON HEART RATE VARIABILITY DURING
COGNITIVE ACTIVITY DEPENDING ON THE REACTIVITY OF THE AUTONOMIC NERVOUS SYSTEM

CkopnynkuH I.A., FTony6eBa E.K. 3BABNCVMOCTb BAPUABEJIbHOCTW CEPOEYHOIO PUTMA NPUN NSBMEHEHWA
MONOXEHUA TENA OT NAPACUMMATUYECKOW PEAKTUBHOCTM

Skorlupkin Dmitry A., Golubeva Elena K. DEPENDENCE OF HEART RATE VARIABILITY WHEN CHANGING THE POSITION
OF THE BODY FROM PARASYMPATHETIC REACTIVITY

YxaHoBa A.B., NMockoTtunosa J1.B. COLINATIbBHO-OKOHOMUYECKNE ®AKTOPbI, BMNAIOLWKME HA NCUXOJTOMTMYECKOE
M COMATUYECKOE 300OPOBbLE MOJNNOOEXN

Ukhanova Anna V., Poskotinova Lilia V. SOCIOECONOMIC FACTORS AFFECTING THE PSYCHOLOGICAL AND SOMATIC
HEALTH OF YOUTH
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5 UIoHA
June 5
CUMMNO3NYM
lNMcuxodmsmonornyeckme nccnegoBaHua agantauum
Psychophysiological studies of adaptation
PykoBoautenu — bBynrakosa Onbra CepreeBHa

BapTouw T.M., Baptow O.M. MCUXONOMMYECKOE COCTOAHVE XUTENEN MAFAOAHA B COBPEMEHHBIX YCIIOBUAX
Bartosh Tatyana P., Bartosh Olga P. PSYCHOLOGICAL STATUS OF MAGADAN CITY RESIDENTS UNDER THE MODERN
CONDITIONS

BynrakoBa O.C., AHapywakeBud A.A., Bynrakos A.6. MEXAHN3M «CJIEQOBOIO 3PPEKTA» KAK NMOKA3ATEIb
PABOTbl MEXAHVU3MOB AJANTALMOHHOW SALUTDI

Bulgakova Olga S., Andrushchakevich Anatoliy A., Bulgakov Andrey B. THE MECHANISM OF THE "TRACE EFFECT" AS AN
INDICATOR OF THE WORK OF ADAPTIVE PROTECTION MECHANISMS

Oemapega B.A. JVHAMWKA CYEBEKTUBHOW COHNMBOCTW B BEYEPHEE W YTPEHHEE BPEMSA Y B3POCJIOIO
HACEJIEHMA POCCUN
Demareva Valeriia A. SUBJECTIVE SLEEPINESS DYNAMICS IN RUSSIAN ADULT POPULATION

Psi6osa M.A. MOKA3ATE/NIM CYEBLEKTUBHOIO BArOMNONYYMA Y MONOALIX XXUTENEW-CEBEPAH
Ryabova Maryam A. SUBJECTIVE WELL-BEING IN YOUNG NORTHERNS

7 VoHSA
June 7
CAMNO3NYM
HenpoHayka n domnococpum
Neuroscience and philosophy
PykoBogutenu — YycoB AHaTtonuin Butanoesunu,
ManneHoBa ®apupaa NabaenxakoBHa, MeTpyHsa Oner dayapaoBuy

Axtunosa A.B. MATTEPHbLI BHUMAHUA VIT N YENOBEKA: KITACCU®UKALIA N3OBEPAXEHUIA
Antipova Anna V. VIT AND HUMAN ATTENTION PATTERNS: IMAGE CLASSIFICATION TASK

Bywos 10.B. O JNNTEJIbHOCTU « TEKYLWEITO HACTOALLEI O»
Bushov Yury V. ABOUT DURATION OF "CURRENT PRESENT"

AaBbigoB A.A. META®N3MYECKOE, OMNAJNIEKTUYECKOE W CUHEPITETUYECKOE MOHUMMAHWE CYUUWOANBHOIO
MOBEAEHWA
Davydov Artem A. METAPHYSICAL, DIALECTICAL AND SYNERGETIC UNDERSTANDING OF SUICIDAL BEHAVIOR

Xynbesa H.B. PASBUTUE NHTENJEKTA YEPES NABUPUHT PELLEHNA 3AOAY
Zhuleva Nina V. DEVELOPMENT OF INTELLECT THROUGH PROBLEM SOLVING

KneuyoB A.A. HOMO MORALIS TPOTUB HOMO AMORALIS: 3MNMUrEHETUYECKAA MOAONPUKALINA HEVIPOFEHOBV,
OTBETCTBEHHbIX 3A MHOMBUAOYAJIbHYIO MOPAJIbHYIO LWKAITY N COLUMOKYIIbTYPHAA 3BONMOUMA NMOHATUN
OOBPA U 3MA

Kletsov Aleksey A. HOMO MORALIS VS. HOMO AMORALIS: EPIGENETIC MODIFICATION OF NEUROGENS
RESPONSIBLE FOR INDIVIDUAL MORAL SCALE AND SOCIO-CULTURAL EVOLUTION OF GOOD AND EVIL

Ko6nsikos A.A. TPAHCMEPHbLIE OTHOLWEHWA—HOBLIN PECYPC B NMO3HAHUA
Koblyakov Alexander A. TRANSDIMENSIONAL RELATIONSHIPS—A NEW RESOURCE IN COGNITION

Kosanes M.A. NMTPOBJIEMbl OBYYEHVA N CAMOOBYYEHNA B 3AOAYAX OBLEITO MCKYCCTBEHHOIO OBYYEHNA
Kovalev Maksim A. PROBLEMS OF LEARNING AND SELF-LEARNING IN THE TASKS OF GENERAL ARTIFICIAL
LEARNING

KomkoB WU.B., MaHoB H.B., llornHoBa H.A. CTPYKTYPA MOTUBALINN C TOYKN SPEHNA CUCTEMHOIO NOAXOOA
Komkov Ivan B., Panov Nikolay V., Loginova Nadezhda A. THE STRUCTURE OF MOTIVATION FROM THE POINT OF VIEW
OF A SYSTEMATIC APPROACH

Maitnenosa ®.I'. ICKYCCTBEHHbIN MHTENNEKT W PENUTMO3HBLIE MPAKTUKNA
Mailenova Farida G. ARTIFICIAL INTELLIGENCE AND RELIGIOUS PRACTICES
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MecbkoB B.C., Kyppaesa T.B. KOMHUTMBHbIE MOOEIM W METOOONOINA WCCNEOOBAHNA TBOPYECTBA:
CNOXXHOCTHOCTb, MEXXANCUUMITMHAPHOCTbL, LUEJTOCTHOCTb

Meskov Valery S., Kurraeva Tatiana V. COGNITIVE MODELS AND CREATIVITY RESEARCH METHODOLOGY:
COMPLEXITY, INTERDISCIPLINARITY, INTEGRITY

Muxaiinoe [.P., JNecHbix B.H. MOLOENb AMMAUTYOHbLIX MOLYNMPOBAHHBLIX KONEBAHWA [ONA  AHAJIM3A
OBWXXEHNA 30J10ThIX PbIBOK

Mikhailov Danila R., Lesnykh Vadim N. MODEL OF AMPLITUDE MODULATED OSCILLATIONS FOR ANALYSIS OF
GOLDFISH MOVEMENT

MeTpyHsa 0.3. UCKYCCTBEHHLIV UHTENJIEKT KAK MU®
Petrunia Oleg E. ARTIFICIAL INTELLIGENCE AS A MYTH

Yycos A.B. Ob CCIELOBAHNAX CO3HAHNA B PABOTAX APUCTOTENA
Chusov Anatoly V. ON THE STUDY OF CONSCIOUSNESS IN THE WORKS OF ARISTOTLE (Tesucbl He npeacTaBneHbl)

8 uloHA
June 8
CUMMNO3NYM
LUucdpoBusaumsa B o6pazoBaHUnN. HENPO-KOrHUTUBHBbIE U AncdepeHumnanbHo-
ncuxodusnonornyeckue npodremsl
Digitalization in education: neuro-cognitive and differential
psychophysiological problems
PykoBogutens — KabapaoB Myxamen KaHwobueBu4

BonbuwyHosa H.A. PUCKU LINOPOBU3ALIMN OBPA3OBAHNA N LLMOPOBOE BOCIUTAHUE
Bolshunova Natallia Ya. RISKS OF DIGITALIZATION OF EDUCATION AND DIGITAL UPBRINGING

Mwnesa 0O.Bb. MOCNEACTBUA BHEOPEHWA LMNDPOBbLIX TEXHOJNIOMMNn B OBPA3OBAHME:
NMCNXOPNINONOTMHYECKME ACTIEKTI

Gileva Olga B. CONSEQUENCES OF INTRODUCING DIGITAL TECHNOLOGIES IN EDUCATION: PSYCHO-
PHYSIOLOGICAL ASPECTS

Myt 10.H. OCOBEHHOCTW MPOOYKTUMBHOCTU BHUMAHUSA MOOPOCTKOB 3 LIM®POBON OBPA3OBATEJILHOMN
CPEQbI

Gut Yuliya N. FEATURES OF THE PRODUCTIVITY OF ATTENTION OF ADOLESCENTS FROM THE DIGITAL
EDUCATIONAL ENVIRONMENT

Xamb6eesa 3.3. MHTEPHET-3ABCVMOE MNMOBEAEHNE N SMOLMOHAIIBHOE 3[0OPOBbLE NMOAPOCTKA
Zhambeeva Zarema Z. INTERNET-DEPENDENT BEHAVIOUR AND EMOTIONAL HEALTH OF A TEENAGER

Ka6apgoe M.K. CIIATAEMbIE 3®®EKTUBHOCTW AEATEMNLHOCTM  (YMEBHOW, TMPO®ECCUOHANBLHOW,
CMNOPTUBHON, YNPABTEHYECKON)

Kabardov Mukhamed K. THE EFFECTIVENESS COMPONENTS OF ACTIVITIES (EDUCATIONAL, PROFESSIONAL,
SPORTS, MANAGERIAL)

KameHnckas B.I'., Tatbsinuna E.B. LI®POBM3ALUMA OBEPA3BOBAHNA KAK ®AKTOP PUCKA KOTHUTUBHOIO PA3BUTUA
NnogrPOCTKOB

Kamenskaya Valentina G., Tatyanina Elena V. DIGITALIZATION OF EDUCATION AS A RISK FACTOR FOR COGNITIVE
DEVELOPMENT OF ADOLESCENTS

Kowenesa 10.IN. MPOKPACTUHAUMA N MHTEPHET-3ABUCMMOCTb Y CTYAOEHTOB: BOSMOXHOCTU N PUCKKA
Kosheleva Yuliya P. STUDENTS’ PROCRASTINATION AND INTERNET ADDICTION: OPPORTUNITIES AND RISKS

MuxytknH A.A., ParumoBa A.A., ParumoBa [.A., Muxanbckasa M.J1., Ycayes A.A., 3anueB M.A. KOMINEKCHOE
NCCNEQOBAHUE 3NTEKTPOMAIHUTHBLIX MONEN WKONbHOWM SNEKTPOHHOWM OOCKM ANA OUEHKU UX BIMAHUA HA
NCUXOPNINONOTMYECKOE COCTOAHVE OETEW

Mikhutkin Alexey A., Ragimova Albina A., Ragimova Diana A., Mikhalskaya Milana L., Usachev Anton D., Zaitsev Mikhail A.
COMPLEX STUDY OF ELECTROMAGNETIC FIELDS FROM A SCHOOL ELECTRONIC BOARD FOR THEIR IMPACT
ESTIMATION ON THE PSYCHOPHYSIOLOGICAL STATE OF CHILDREN
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Meanwhile, when evaluating motor functions, which were assessed by a 60-second tapping test, an ambiguous
reaction to hypoxia was revealed, in particular, in some athletes there is a decrease in the rate of movement of
arms and legs.

Thus, the obtained results showed a different individual response of the body of athletes of cyclic sports to
indicators of motor functions, which potentially limits the possibility of practical application of hypoxia in the training
of athletes.

The authors report that they did not receive any funding and that all research costs were the personal
contributions of the authors.

OLIEHKA OENPECCMBHOIO COCTOSAHUSA ONEPATOPA MOBUITbHOW CUCTEMbI MPU HANNYUN
FEHEPATOPA 3NEKTPOMAIHUTHbIX LUYMOBbIX U3NYYEHUN U YEITOBEKA
NMPU HEKOTOPbIX MATONOIMNAX
CupopeHko A.B., Conoayxo H.A.
Benopycckuii rocyaapcTBeHHbIN yHMBepeuTeT, MuHck, benapycs, sidorenkoa@yandex.by

https://doi.org/10.29003/m3368.sudak.ns2023-19/256-257

B pabote uccnegoBanocb HamuuvMe OEnpecCUMBHOMO COCTOSIHUS U Maroro AenpecCUBHOrO COCTOSIHUA Y
onepatopa MOOUNBHOM CUCTEMbl, B KOTOPOM MPUCYTCTBYET And 3awutbl uHOPMauuM reHepaTop
3MNEeKTPOMarHNTHOrO LUYMOBOIO U3MYy4YeHWs, @ TaKKe YernoBeKa, UCMbITbIBAIOLLErO MUTPEHb UMW OUCTOHMIO.

B npepnaraemon paboTe npuBedeHbl pe3ynbTaTbl BbIYUCIEHHBIX WMHMOPMALMOHHBLIX MNapamMeTpoB
anekTposHuedanorpaMmmMm cTaHOapTHLIX OTBeaeHUn onepartopa: Fp1, Fp2, F3, F4, C3, C4, P3, P4, O1, 02, F7, F8,
T3, T4, T5, T6 B pexummax: (poH, Hanuume U3Ny4YeHU reHepaTopa IFEKTPOMArHUTHLIX LUYMOBbLIX W3y4YeHuin
MOLLHOCTbIO A0 30 MBT; MUrpeHb; OUCTOHUS.

MpeactaBneHbl  pesynbTaTbl  NPOBEAEHHOrO KOMMMeKca  9KCMepuMeHTanbHbIX  UCCNeAoBaHUN
anekTpoaHuedanorpammM onepaTopa ¢ onpeaeneHneM cnegyowmx MHpOpPMaLMOHHbIX NapameTpPOoB: SKCMOHEHTHI
camonogobus B otBedeHusax C3, C4, F3, F4, O1, 02, P3, P4, T3, T4; dbpaktanbcHoOi pa3smMepHOCTN B OTBEAEHUSIX
Fp1, Fp2, T3, T4, P3, P4, O1, O2; BbibopoyHOM 3HTponuu B oTBedeHusx Fp1, T5; BbIOOpOYHOM 3SHTpoNuu,
YCPEAHEHHOW MO BCEM OTBEOEHWAM; CMEeKTpanbHOW MNfIOTHOCTM MOLLHOCTM ramMma-putma B otBegeHun C3;
CrneKkTpanbHOM NMOTHOCTU MOLLHOCTWM AenbTa- u GeTa-puTMoB B oTBedeHusix F3, F4, C3, C4, P3, P4, O1, 02;
CMeKTpanbHOW MNIIOTHOCTM MOLLHOCTU TeTa-putMa B nepegHen obnactu rofioBbl;  CNEeKTpanbHOW MNfOTHOCTH
MOLLHOCTU anbda-puTma B oTBegeHusx Fp1, Fp2, F3, F4, P3, P4, O1, O2; cnekTpanbHON NNOTHOCTU MOLLHOCTH
anba- 1 ramma-puTMoB BO BCeX 16 oTBeAeHMsX.

M3meHeHns Bcex Bbleyka3aHHbIX WHPOPMALMOHHBIX NapamMeTpoB, KPOME 3KCMOHEHTbl camonogobus,
rOBOPMUT O HanMyuM AENpPeccun Npu Hanu4ymMm U3nyyeHnst reHepartopa anekTpoMarHUTHOro wyma. B 6onbwnHcTBE
BblLLIEyKa3aHHbIX OTBEAEHUN HAOMIO4AETCA CHKEHNE 3KCMOHEHTbI camonogobus, YTo MOATBEPXAAET Hanuune y
onepaTopa Mmanow pgenpeccun. ®pakrtanbHasi pasMepHOCTb Bo3pacTana B OONbLUMHCTBE BhILIEYKA3aHHbIX
oTBefeHui; BbIbOpoYHasa SHTponust Bo3pactana B oTBefeHusax Fp1, T5 v no Bcel NMOBEPXHOCTM TOMOBbI, YTO
roBopuT O Aenpeccun y onepatopa. CnekTparnbHasi MNOTHOCTb MOLHOCTW ramma-, geneta-, 6eta-, Teta-, anbda-
pUTMOB B pasnMyHbiX OTBELAEHUSIX, YKa3aHHbIX Bbllle, TakKe MW3MeHsinacb B OONbLUMHCTBE OTBEAEHUA B
TEHAEHLUMKN, coBnaaroLLen ¢ TeHAeHLMeN Npu aernpeccun.

Mpn [QuCTOHMM ©M  mMuUrpeHn B OOMbLUMHCTBE  BblleyKa3aHHbIX OTBEAEHUMW Yy  MUCCNegoBaHHbIX
ANeKTpo3HLUedanorpamMmm Yyenoeseka HabnaaeTCa CHMKEHNE 3KCMOHEHTbI camonogobus, YTo roBOpuUT O HaNU4uMm
mManown Aenpeccun. BoMbWMHCTBO OCTanbHbIX MapamMeTpoB He NOATBEPXKOAaltT Hanuume Aenpeccuu, noaTomy
MO>HO rOBOPUTL TOMBKO O Masion Aenpeccun B 3TUX COCTOSTHUSIX.

ASSESSMENT OF THE DEPRESSIVE STATE OF A MOBILE SYSTEM OPERATOR IN THE PRESENCE OF A
GENERATOR OF ELECTROMAGNETIC NOISE EMISSIONS AND PERSON IN SOME PATHOLOGIES
Sidorenko A.V., Solodukho N.A.

Belarusian State University, Minsk, Belarus, sidorenkoa@yandex.by

The work investigated the presence of depression and minor depression in an operator of a mobile system in
which an electromagnetic noise radiation generator is present to protect the information, as well as in a person
experiencing migraine or dystonia.

The proposed work presents the results of the information parameters of electroencephalograms of standard
leads: Fpl, Fp2, F3, F4, C3, C4, P3, P4, O1, 02, F7, F8, T3, T4, T5, T6 in the following regimes: background,
presence radiation of a generator of electromagnetic noise radiation with a power of up to 30 mW; background,
migraine; dystonia.

This paper presents the results of a complex of experimental studies of operator electroencephalograms with
the determination of the following information parameters: self-similarity exponent in leads C3, C4, F3, F4, 01, 02,
P3, P4, T3, T4, fractal dimension in leads Fpl, Fp2, T3, T4, P3, P4, O1, O2; sample entropy in leads Fpl, T5;
sample entropy averaged over all leads; spectral power density of the gamma-rhythm in lead C3; power spectral
density of the delta-rhythm and beta-rhythm in leads F3, F4, C3, C4, P3, P4, O1, O2; power spectral density of
theta-rhythm in the frontal region of the head; spectral power density of the alpha-rhythm in leads Fp1, Fp2, F3, F4,
P3, P4, O1, O2; power spectral density of the alpha-rhythm and gamma-rhythm in all 16 leads.

Changes in all of the above information parameters, except for the self-similarity exponent, indicate the
presence of depression in the presence of radiation from an electromagnetic noise generator. In most of the above-
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mentioned leads, a decrease in the self-similarity exponent is observed, which indicates the presence of minor
depression. The fractal dimension increased in most above mentioned leads; selective entropy increased in leads
Fpl, T5 and over the entire surface of the head, which indicates depression. Spectral power density gamma-,
delta-, beta-, theta-, and alpha-rhythms in various leads mentioned above also changed in most leads in a trend
that coincides with the trend in depression.

With dystonia and migraine in most of the above leads, a decrease in the self-similarity exponent in most
person electroencephalogram leads, which indicates the presence of minor depression. Most of the other
parameters of these electroencephalogram do not confirm the presence of depression, so we can only talk about
minor depression in these conditions.

POJ1b akto-AT®a3 B POPMUPOBAHNN MHOIOKINETO4YHbIX ®OPM B 3BOJIIOLUN XKUBbIX CUCTEM
CunkuH 10. A., Cunknu M. 10., Cunkuna E.H.
Kapaparckas Hay4yHaa ctaHums um. T.U. Basemckoro — npupoaHein 3anosegHuk PAH — cdounvan ®egepanbHoro
rocyaapcTBeHHOro OoaKeTHOro yupexaeHusa Haykm degepanbHoro nccrnegoBaTenbcKkoro LeHTpa «MHCTUTyT
ovonorum 1xHbIX Mopen um. A.O.Koeanesckoro PAH, r. deogocus, PO

https://doi.org/10.29003/m3369.sudak.ns2023-19/257-258

OkTo-ATdasbl kak epMeHTbl NnasmMaTuyeckux MemOpaH KIeToK, SABMSKTCS BaXKHbIM KOMMOHEHTOM
NYPUHIPrMYECKO CUrHanM3aumMmM M OCYLLECTBNSIIOT POSib «BbIKMOYaTENA» TPaHCOYKUMM CUrHana ageHWnoBbIX
HykneotngoB Ha P2XY peuentopax. WX aKkTMBHbIA LEHTP, PaACNOSIOXKEHHbIN Ha BHELWHEW MNOBEPXHOCTH
nnasMaTuyecknx MeMopaH kneTok ans pactiennedms AT® n ee aHanoros, TpebyeT NpUCyTCTBUE OBYXBaNEHTHbIX
kaTmoHoB Mgt wu/munm Ca?*. Okto-ATdasa kaTanuavpyeT ak3oTepmudeckuin rmgponus AT no cneayowemy
YPaBHEHUIO:

AT® (NTP) + H20 — A® (NDP) + ®H + (7.3 kkan/monb) + H20 — AM® (NMP) + ®H + (7.3 kkan/monb) =
12 kkan/monb (JleHnHaxep, 1974).

BaxHoOM 0OCOBEHHOCTbIO (hepMeHTATUBHOM peakumn, KOTopyl ocyliectensaet akTo-ATdasza, aBnaetca
BblOeNieHMe B MNpoLEecce rMaponu3a MakKpo3prmyecknx coeamHeHun OonbLIoro KonmyecTBa Tenna, KoTopoe
aBnsieTcas noboyvHbiM  adpcpekToM 3TOro npouecca. Ecnu  paccmaTtpuBatb 9kT0-ATdbasbl ¢ rnobanbHon
0o6LEeDOMONOrNYECKON TOYKM 3PEHUS, TO 3TU (PEPMEHTBI MOXHO OTHECTM K OOHOMY W3 CaMbiX pPaHHMX
9BOJIOLMOHHBIX NPUOBPETEHUI XKMBBIX CUCTEM, Ha4yMHas C [OOKMETOYHbIX (QOPM M 3akaH4MBasi KIeTOYHbIMMU
dopMamMu pacTUTErNbHOrO M XXMBOTHOMO LI@pPCTB. YUnTbiBas macwTtabbl X CTOfMb LUMPOKOM PacrnpoCTpaHEHHOCT!,
MOXHO nonaratb, 4YTO 3KTO-AT®dasbl ABNAOTCA 3NEMEHTOM CaMOW OPEBHEN M3 BCEX CYLLECTBYIOLLMX CUCTEM
MEXKNETOYHON KOMMYHuKaumun. BaxHocTb okTOo-AT®a3s, Ha Haw B3rnAg, 3akni4vaercd B TOM, 4YTo 6es
BO3HWKHOBEHUSI U NPOSIBNEHMS (PYHKUMOHMPOBAHUS 3TUX (DEPMEHTOB Ha MeMOpaHax ApPEeBHWX OAHOKNETOYHbIX
dOpM HEBO3MOXHO NPeACTaBUTbL cebe NosiBNeHne MHOTOKNETOYHbIX OpraHM3mMoB. [epBbiM yCnoBUEM ANsi TAKOro
obpaszoBaHus coobLecTBa KNETOK SIBNAETCA NOTPEOHOCTb B MX 3NIEMEHTAPHON MPOCTPaHCTBEHHOW OpUEeHTaLuu.
ApeHvnoBble HykneoTuabl M 3KTO-ATdasbl Kak MecCceHmXep W npoTopeuenTop, uaeanbHO NOAXOAAT Ha pPorib
Takoro B3ammopgencTBusl. BektopoMm ans cdopmupoBaHMs coobLIECTB MPOTOKMETOK MOr CHAYXWUTb MNOOOYHbLIN
apbdekT BblAeneHuns Tenna, KoTopoe BO3HWKaNo B pesynbtaTe hepMeHTaTUBHOIO rmaponn3a n 4YeTko odepynBarno
obnacTb pacnonoxeHus aToro coobuwecTtBa. Hanuune TemnepaTypHOro rpagveHTa B  OKONOKIETOYHOM
NpocTpaHCTBe B pesynbTaTte (PYHKUMOHANbHOW aKTMBHOCTU 3kTO-AT®da3 morno cnocobcTBoBaTh OnNpeaeneHuto
NPOCTPAHCTBEHHON OpMEHTauMM OTAErbHbIX KeTOK, a TakkKe COCTaBHbIX YacTel KOMOHWanbHbIX OopM, K3
KOTOpbIX, CKOpee BCero, 1 hopMmnpoBanucb NepBUYHbIE MHOTOKNETOYHbIE OPraHN3Mbl.

THE ROLE OF ecto-ATPases IN THE FORMATION OF MULTICELLULAR FORMS
IN THE EVOLUTION OF LIVING SYSTEMS
Silkin Yuriy A., Silkin Michail Yu., Silkina Yelizaveta N.
T.l. Vyazemsky Karadag scientific station - Nature Reserve of RAS - Branch of Institution of Science of the Federal
Research Center "Institute of Biology of the Southern Seas. A.O. Kovalevsky RAS, Feodosia, Russia

ysilkin@mail.ru

Ecto-ATPases, as enzymes of cell plasma membranes, are an important component of purinergic signaling
and act as a “switch” for signal transduction of adenyl nucleotides at P2XY receptors. Their active center, located
on the outer surface of the plasma membranes of cells for the cleavage of ATP and its analogues, requires the
presence of divalent Mg?* and/or Ca?* cations. Ecto-ATPase catalyzes the exothermic hydrolysis of ATP according
to the following equation:

ATP (NTP) + H20 — ADP (NDP) + Pin + (7.3 kcal/mol) + H20 — AMP (NMP) + Pin + (7.3 kcal/mol) = 12
kcal/mol (Leninger, 1974).

An important feature of the enzymatic reaction, which is carried out by ecto-ATPase, is the release of a large
amount of heat during the hydrolysis of high-energy compounds, which is a side effect of this process. If we
consider ecto-ATphases from a global general biological point of view, then these enzymes can be attributed to
one of the earliest evolutionary acquisitions of living systems, starting from precellular forms and ending with
cellular forms of the plant and animal kingdoms. Taking into account the scale of their wide distribution, it can be
assumed that ecto-ATPases are an element of the most ancient of all existing systems of intercellular
communication. The importance of ecto-ATPases, in our opinion, lies in the fact that without the emergence and
manifestation of the functioning of these enzymes on the membranes of ancient unicellular forms, it is impossible to
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imagine the emergence of multicellular organisms. The first condition for such formation of a community of cells is
the need for their elementary spatial orientation. Adenyl nucleotides and ecto-ATPase as a messenger and
protoreceptor are ideally suited for the role of such an interaction. The vector for the formation of protocell
communities could be a side effect of heat release, which occurred as a result of enzymatic hydrolysis and clearly
delineated the area where this community is located. The presence of a temperature gradient in the pericellular
space as a result of the functional activity of ecto-ATPases could help determine the spatial orientation of individual
cells, as well as the components of colonial forms, from which, most likely, primary multicellular organisms were
formed.

NOBEAEHMUE MbILLEXA HOKAYTOB MO N'EHY PELIENTOPA TAAR1 B TECTAX MOPCONTA U
NMPUNOOHATOM KPECTOOBPA3HOM NABUPUHTE.
CumoH 10.A,, BuHorpagosa E.I1., KosbipeBa A.B., CtaHkeBuu J1.H., AnekcanHgpoB A.A.
CaHkT-leTepbyprckun MocynapctBeHHbI YHUBepcuteT, CaHkT-lNetepbypr, Poccus, y.simon@spbu.ru.

https://doi.org/10.29003/m3370.sudak.ns2023-19/258-259

CnepoBble amuHbl 6IM3KM NO CTPYKTYpe K Knaccnyeckum moHoamuHam LIHC. OHu ngeHTudmumpoBaHbl Kak
HeripomeanaTopbl Y 6€CNO3BOHOYHBIX M pacCMaTpUBaOTCA Kak NOTeHUMarnbHble HEMPOMOAYNATOPbI U, BO3MOXHO,
HeripomegmnaTopbl y mnekonutatowmx. Baanmogencteysa ¢ gohammHeprnieckon n gpyrmmm HempoMeamaTopHbIMy
cuctemamm LIHC, oHM wurpatoT BaxHyk ponb B obecrnedeHun Henpodmamonormdecknx yHKUMIA U perynsauum
nosegeHus. OcobbIl MHTEpec Kak K cnefoBbiM aMuHam, Tak U K ux peuentopam (TAAR) onpepensietcs ux
npegnonaraemMon CcBs3bld C Haubonee pacnpoCTpaHEHHbIMKW McuxuaTpuyeckumun 3aboneBaHusamu. TAART
SIBNSIETCA OOHMM W3 CaMblX M3ydeHHbIX peuentopoB cemernictBa TAAR. CyllecTtByeT npeanofioxXeHue, 4To
aroHucTtbl TAAR1 obnagatoT BbICOKMM MOTEHLMANoM, Anst UCNOMb30BaHNS B NIEYEHUN NCUXUYECKUX PacCTPONCTB.
3apgadenn gaHHom paboTbl GbINO U3yuntb nosegdeHue y mobiwern TAAR1-KO B TecTe BbIHYXAEHHOro nnaBaHus
(Porsolt) n npunogHsaToM kpectoobpasHom nabupuHTte. ccnegoBaHne npoBOAUNM Ha TPEX U YETbIPEXMECSYHbIX
camuax Mmbllwen HokayToB no reHy peuentopa TAAR1 (n = 10), B ka4yecTBe KOHTPOMsS UCMNOMb30BanMCb CaMubl
avkoro tuna WT (n = 9). [1na oueHKN YPOBHSI TPEBOXXHOCTU U ABUraTENbHON aKTMBHOCTU UCMOMNb30Bann yCTaHOBKY
«MpunogHaTbIN KpecToobpasHbi NadupunT» (MKJT). Ons BbISBNEHWS ypOBHS AENPEeCCMBHONOAOOHOIO NoBeaeHus
XXMBOTHbIX ncnonb3oBancs TecT lNMopconTa. OueHka ypoBHs TpeBoHOCcTU B TecTe [KJ1 He BbiSiBMIa cTaTMcTMYECKU
3Ha4YMMbIX pasnuuun mexay mbiwamm TAAR-KO 1 WT no Bcem perncrpmpyembim napametpam. Takke He Obino
OBHapyXeHO CTaTUCTUYECKM [OOCTOBEPHbLIX pPasfUuMn Mexgy rpynnaMum XMBOTHbIX MO BbIP&XEHHOCTUM BCEX
XapaKTepUCTUK rpyMmnHra, ABuratenbHOM U nccnegoBaTenbckon akTMBHOCTU. OAHaKO 3HaYuMble OTAMYMS Obinu
BbISIBNEHbI MO NoKasaTensm, oTpaxatLmMm BereTaTuBHble peakLumm — Konu4ecTtso 6ontocoB 1 ypuHauun. Y TAAR-
KO 6bina Bbiwe yacTtoTa ypuHauumn n 6ontocos, (p=0,035 n p=0,002, cooTBeTCTBEHHO, KpUTEPUn MaHHa—YUTHW).
MoxHo npeanonoxutb, 4To TAAR-KO HecMOTpsi HA OAMHAKOBLIN YpOBEHb Ha3anbHON TPEBOXHOCTM C MblLLaMM
WT, OEeMOHCTPMPYIOT MOBBILIEHHYIO 3MOLIMOHANBHYK PEaKTMBHOCTb B YCOBMSX HOBU3HbI. B Tecte [Mopconta
ObINo OOHapyXXeHO yBEenUYeHWe KonM4ecTBa ann3ogoB MMMobunu3aumm y mbiwen TAAR-KO no cpaBHeHuo C
mbiwamu WT (p<0,01, MaHH-YUTHM). YyalleHne 4acToTbl UMMOBUNN3aLUN MOXET yKasblBaTb Ha TO, YTO MOPOr
«peakumm oT4yasiHMA», Korda XMBOTHOE Mpekpallano O6opoTbcs M nepecTaBano BbIOMpaTbCsa M3 UMNWHApPA, Y
TAAR-KO wmbiwen Huxke. CHXeHne nopora peakunm otyasHusa NnpuBoguT Kk 6onee yacTbiM OTKa3am OT aKTUBHbIX
OencTBui.

NCTOYHUKN DUHAHCUPOBAHWA. Paboma ebinosiHeHa ripu noddepxke Pocculicko2o Hay4yHo20 ¢hoHda,
Homep ripoekma 22-25-00006.

BEHAVIOR OF TAAR1 MICE IN PORSOLT TEST AND IN ELEVATED PLUS MAZE TEST
Simon Yulia A., Vinogradova Ekaterina P., Kozyreva Anna V., Stankevich Lyudmila N.,
Alexandrov Alexander A.

Saint Petersburg State University, Saint Petersburg, Russia, y.simon@spbu.ru.

Trace amines (TA) are structurally related to classical monoamines. TA have been identified as
neurotransmitters in invertebrates and are considered as potential neuromodulators and possibly neurotransmitters
in mammals. TA play an important role in providing neurophysiological functions and behavior by interacting with
dopaminergic and other neurotransmitters of the central nervous system (CNS). Particular interest in both trace
amines and their receptors (TAAR) is determined by supposed association with the most common psychiatric
diseases. TAARL is one of the most studied receptors of the TAAR family. There is an assumption that TAAR1
agonists have a high potential for use in the treatment of mental disorders. The purpose of the study was to
assessed behavior of TAAR1-KO mice in Porsolt test and an in elevated plus maze. The study was carried out on
3-4 months male TAAR1-KO mice (n = 10) and WT mice (n = 9). To assess the level of anxiety-like behavior and
motor activity Elevated Plus Maze (EPM) was used. To identify the level of depressive-like behavior we used
Porsolt test. Assessment of the level of anxiety-like behavior in the EPM didn’t reveal statistically significant
differences between TAAR1-KO and WT mice in all registered parameters. There were also no statistically
significant differences between the groups of animals in the severity of all the characteristics of grooming, motor
and research activity. However, significant differences were found in indicators reflecting vegetative reactions —
the number of fecal boli and urinations. TAAR1-KO had a higher number of urination and fecal boli, (p=0.035 and
p=0.002, accordingly, the Mann—Whitney criterion). It can be assumed that TAAR1-KO, despite the same level of
basal anxiety-like behavior in WT mice, demonstrate increased emotional reactivity in the conditions of novelty.
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An increase number of immobilizations was found in TAAR-KO mice compared to WT mice in Porsolt test (p<0.01,
Mann-Whitney). An increase in the number of immobilizations may indicate that the threshold of the "despair
reaction” when the animal stopped fighting and stopped getting out of the cylinder is lower in TAAR1-KO mice.
Immobilizations threshold decrease leads to more frequent refusals from active actions.

The work was supported by the Russian Science Foundation, project number 22-25-00006.

BE3OMNACHOCTb NNEKAPCTB B XXI BEKE. KAYECTBO XXU3HWU. ADVERSE EVENTS.
Ckauunosa C.4.%, Llunoea E.B.!
1AO «BcecotosHbIln Hay4HbI LEHTP Mo 6e3onacHOCTU BMONOrMYeckn akTMBHbIX BeLeCTBy, I. Ctapas KynasHa,
MockoBckas obnactb, Poccusi. skachilova@mail.ru

https://doi.org/10.29003/m3371.sudak.ns2023-19/259

dapMakoanuaeMmnoriormieckne  MccnenoBaHusi, npoesoguMmble B XXI Beke, 0cobeHHO B nocrnegHee
necaTuneTne B 3KOHOMUYECKM pasBUTbIX CTpaHax Mupa, NoATBepXAalT, 4YTo HebnaronpusTHble MoGOo4YHbIE
peakumMM Ha nekapCTBEHHble npenapaTtbl YXyALlalT KavyeCTBO XW3HM NauMeHTa, HaHOCAT Bpes 340pOBbIO,
CTAHOBATCHA NMPUYMHOW rocnuTanuMsauun, nHeanugusaumm n netanbHoctn. BO3 onpepensetr HebnaronpusiTHble
noboyHble peakumn, Kak nobble He NpedHaMepeHHble U BpedHble AN opraHn3ma YenoBeka peakuuun, KoTopble
BO3HMKAIOT NPU UCNONb30BaHNN NIEKAPCTBEHHbIX NPenapaToB B 0ObIYHbIX A403aX C Lenblo NpodunnakTuky, nevyeHus
n guarHocTukn. OueHka 6e3onacHOCTM NeKapCTBEHHLIX CPEACTB SBMNSETCHA Ype3BblYaiHO BaXkHOW npobriemon
MeauumHbl. CBOEBpPeMEHHOE BbISiIBNEHWE HebnaronpuaTHbIX MOOOYHbLIX peakuuin NeKkapCTBEHHbLIX CpeacTB M
npoBefeHNe COOTBETCTBYHOLLUNX MEPONPUATUI, HanpaBrfieHHbIX Ha UX NpeaynpexaeHne, B 3Ha4YMTENbHOM CTeneHn
OyayT cnocobcTBoBaTb, Kak kKaydecTBa MPOBOAMMOIO NEYeHusl, Tak WU KadecTBa XU3HW MNaUMEHTOB, MO3BONUT
nsbexaTb pasBUTUA TAXKENbIX, MHoraa datanbHbiX NOBOYHbBIX PeakLnin NekapCTBEHHON Tepanuu.

Mpobnembl 6e30MacHOCTM NEKapCTBEHHbIX MpenapaToB akTyanbHbl BO BCeM Mupe. CMmepTHOCTb OT
HebnaronpmaTHbIX NOBGOYHBIX peakUnn Ha NekapCcTBEHHbIE NpenapaTthbl U OWNBOK OT X NPUMEHEHNST HAXOAATCS Ha
YeTBEPTOM MECTE MOCMe CepAeYHOCOCYAUCTbIX, OHKOMornvyeckmx 3abonesaHui n tpasm. OueHka 6e3onacHocTn
NeKapcTBEHHbIX NpenapaToB U NpeaynpexaeHne owmnbok OT UX NPUMEHEHUS He MPOCTO 3KOHOMUSA (PMHAHCOBbLIX
3aTpart, a MaBHOE COXPaHEHWE XMU3HU BOMbHbIX, YNy4dlleHNe KavyecTBa UX XM3HW. HebnaronpusaTHble NoboYHble
peakumMm Ha nekapcTBeHHble npenapaTtbl MHOroo6pasHbl MO CBOMM KITMHUYECKUM MPOSIBIIEHUSIM, N0 MeXaHu3Mam
OEeNCcTBUST M 4acToTe BO3HWKHOBEHMSl. EpauHas  knaccudmkaumst HebnaronpusTHbIX MOOOYHbIX — peakuumi
oTcyTtcTByeT. Ha ocHoBaHuu aHanusa nporpammbl BO3 nO MOHMTOpUHTY 6e30macHOCTU NeKapCTBEHHbIX
npenapatoB u nybnukaumMi  OTEYECTBEHHbIX  (PapMaKOnoOroB-kKMMHULMCTOB, MNPEeAnoXxeH psig  TUMNOB
HebnaronpmaTHbIX NOBOYHBLIX peakuun: - nekapcTBEHHble HEGNaronpusiTHbIX NOGOYHbIE peakuun, CBA3aHHble C
hapMaKonormyeckum 1 TOKCMYECKNM OENCTBUEM Npenaparta U ero MetabonnToB, YacTo 3aBucsLMeE OT 403bl U ero
TepaneBTUYECKOTO MHAOEKCA; - FTeHEeTUYECKMEe M UMMYyHoannepruieckne HebnaronpmaTHble NOOOYHBIE peakuun, He
CBsi3aHHble C [030M npenapaTta; - KyMyNATUBHbIE; - MpU KOMOWHMPOBaHHOW Tepanuu; - OTAaneHHble
HebnaronpuaTHble MOOOYHbIE peakuun, BO3HUKAKOLWME 4Yepe3 Mecsubl U rogbl NEeYEeHUs; - XU3Heyrpoxarwwue
(arpaHynoumnTo3bl, HeoOpaTMMble HapyLUEHUS AbIXaHWs, CepAeYHON AeATENbHOCTM U Ap.).

SAFETY OF DRUGS IN THE XXI CENTURY. THE QUALITY OF LIFE. ADVERSE EVENTS
Skachilova SofiaYa.!, Shilova Elena V.*
1JSC All-Union Scientific Center for the Safety of Biologically Active Substances, Staraya Kupavna, Moscow
Region, Russia. skachilova@mail.ru

Pharmacoepidemiological studies conducted in the 21st century, especially in the last decade in the
economically developed countries of the world, confirm that adverse reactions to drugs worsen the patient's quality
of life, harm health, cause hospitalization, disability and mortality. WHO defines adverse reactions as any
unintended and harmful reactions to the human body that occur when drugs are used at usual doses for the
purpose of prevention, treatment and diagnosis. Evaluation of drug safety is an extremely important problem in
medicine. Timely detection of adverse drug reactions and the implementation of appropriate measures aimed at
their prevention will greatly contribute to both the quality of the treatment and the quality of life of patients, and will
avoid the development of severe, sometimes fatal adverse drug reactions.

Problems of drug safety are relevant all over the world. Mortality from adverse drug reactions and drug
misuse ranks fourth after cardiovascular disease, cancer, and injury. Assessing the safety of drugs and preventing
errors from their use is not just about saving financial costs, but most importantly, saving the lives of patients,
improving their quality of life. Adverse reactions to drugs are diverse in their clinical manifestations, mechanisms of
action and frequency of occurrence. There is no unified classification of adverse reactions. Based on the analysis
of the WHO drug safety monitoring program and publications of domestic pharmacologists-clinicians, a number of
types of adverse reactions have been proposed: - medicinal adverse reactions associated with the pharmacological
and toxic effects of the drug and its metabolites, often depending on the dose and its therapeutic index; - genetic
and immunoallergic adverse reactions not related to the dose of the drug; - cumulative; - in combination therapy; -
long-term adverse reactions that occur after months and years of treatment; - life-threatening (agranulocytosis,
irreversible respiratory disorders, cardiac activity, etc.).
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3ABUCUMOCTb BAPUABENNIbHOCTU CEPOAE4YHOIO PUTMA
NPU UBMEHEHUU NMOJNOXEHUA TENA OT NAPACUMIMATUYECKOU PEAKTUBHOCTU
CkopnynkuH O.A.%, lony6esa E.K.!
1 ®'bOY BO «WMBaHoBCKkas rocygapcTBeHHasi MegmumnHckas akagemusi» Munagpasa Poccun, MiBaHoBo, Poccus;
sk _dmit96@mail.ru

https://doi.org/10.29003/m3372.sudak.ns2023-19/260

MocTypanbHble N3MEHEHU ABNSIOTCA OOAHUM M3 (DaKTOPOB akTMBaLMWM KOMMNMEKCa peakumin BeretaTuBHbIX
KapAnanbHbIX LIEHTPOB, OKa3biBaKOLWMX BNMSAHUE Ha BapuabenbHOCTb cepaedHoro putma (BCP), aHanus kotoporo
No3BOMSeT OUEHUTb CTEMEHb HAMPSXKEHUS CUMMNATUYECKUX U NapacumnaTU4eckux MexaHusmoB perynsauuu. Lens
paboTbl cocTosana B u3yvyeHum ocobeHHocTen BCP npu noctypanbHbIX M3MEHEHUAX Y MYXYUH C pPasnu4Houn
peakTMBHOCTbIO MapacumMmnaTtmdeckon HepBHowm cuctembl. ObcnegoBaHo 50 MyxumH-cTygeHToB 18-20 net. OKI
peructTpupoBanu B Te4eHne 5 MYHYT 4O M Nocfe akTMBHOMO OpTOCTa3a, MacCMBHOrO opTocTasa (yron HaknoHa 25°)
W MaccMBHOIO aHTMopTocTasa (yron HaknoHa 15°). Peakumio BHC oueHvBanu no cTeneHn W3MEHEHWs
ChneKTpanbHbIX, BPEMEHHbIX, FEOMETPUYECKMX U pacyeTHbIX nokasaTtenen BCP. Mo BennunHe K30:15 ncnbityembie
Oblnn pasgeneHsl Ha 3 rpynnbl: ¢ BbicokoM (N=8), HopmanbHoOW (N=33) M Hu3KoW (N=9) peakTUBHOCTbLIO
napacumnaTnyeckon cuctemol. CtatuctTmyeckyto 06paboTky pesynsTaToB NPOBOAMMAM C NOMOLLbLI0 Tabnuy Excel u
nporpammbl Statistica. HopmanbHOCTb pacnpeneneHus oueHvBanu no kputepuio LWannpo-Yunka. [JocTtoBepHOCTb
pasnuuni onpegensanu no kputeputo MaHHa-YWUTHW. AKTMBHBIM OpPTOCTa3 CTUMYyNUPyeT CMMnaTMyeckoe 3BEeHO
perynsumn. Ho y ucneiTyembIx C HU3KOW napacumnaTnyeckon peaktmBHocTbio YCC yBenuumBaetca B Gonbluen
CTeneHun, YeMm y UCTbITyeMbIX APYrMx rpynmn, a Takke otMevaeTtcs 6onbwmn npupoct MATP, yeM y ncnbityembix ¢
HOpPMarbHOW PEaKTMBHOCTbIO, YTO MPOSABMSETCA HAaMMEHbLUMM 3HavyeHnem R-Rmin. Y CTyAeHTOB C BbICOKOW
peaktuHoctbio MBP 1 BINP Bo3pactaloT MeHblue, 4Yem Mpu HOpMarbHOW peakTMBHOCTWU. [lpu naccMBHOM
opToCTase y MYXYMH C HU3KOM MapacumnaTU4eckor pPeakTUBHOCTbIO BO3OyXXOeHWe cumnaTtuyeckoro oTaena
BblPaXEHO B MEHbLUEWN CTeneHu, Yem Mnpu akTMBHOM opTocTase, Ho LF/HF y npeactasutenen gaHHOW rpynnbl
Bbllle, Yem y Aapyrux mcnbityembix. HFnorm n HF (%) ymenblwatotcs, a LFnorm n VLF (%) yBenuumsatoTtcs B
fonblen cTteneHn, Yem y nuy C HOpMaribHOM PeakTMBHOCTbIO. [1py MacCMBHOM aHTMOPTOCTa3e y MYXYWMH C
BbICOKOW NapacumnaTU4ecKo peaKTUBHOCTbIO oOTMevaeTcs Oonbliee yBenunyeHne SDNN u TPav, yem vy
OCTalbHbIX UCMbITYEMbIX, U Hanbornee BbipaxeHHoe yMeHbLueHue MATP, yem npyu HopManbHOW peakTUBHOCTU, YTO
yKasbiBaeT Ha BO3pacTaHWe napacumnaTuyeckon akTUBHOCTU. Y CTYAEHTOB C HMU3KOW PEeaKTMBHOCTbLIO MPOUCXOAUT
yBenuyeHne CCO, cBuaeTenbCcTBylOllee 00 akTMBaUMUM CUMMATUYECKMX MexaHu3MoB. Takum obpas3om, kak
aKTMBHbIN, Tak M NAaCCUBHLIA OPTOCTa3 Bbi3blBAET BO3OYXAEHWE CMMNATUYECKMX KapAauanbHbIX LEHTpoB, Gonee
BblPaXXEHHOE Y UCMbITYyEeMbIX C HU3KOW NnapacMMnaTuyYecKOn peaKkTMBHOCTLIO. [1aCCMBHbBIN aHTUMOPTOCTAas Y MYXXYMH
C BbICOKOW PEaKTUBHOCTBIO NapacMMnaTuyecKkoro oTAena BereTaTtuBHON HEPBHOW CUCTEMbI CTUMYINMPYET BaryCHbIN
MEXaHWU3M perynsiymm.

DEPENDENCE OF HEART RATE VARIABILITY WHEN CHANGING THE POSITION OF THE BODY FROM
PARASYMPATHETIC REACTIVITY
Skorlupkin Dmitry A.%, Golubeva Elena K.!
1lvanovo State Medical Academy, Ivanovo, Russia; sk_dmit96 @mail.ru

Postural changes are one from the activation factors of autonomic cardiac centers reactions complex that
affect heart rate variability (HRV), the analysis of which makes it possible to assess the degree of tension of
sympathetic and parasympathetic regulation mechanisms. The aim of the work was to study the features of HRV in
postural changes in men with different reactivity of the parasympathetic nervous system. 50 men-students aged 18-
20 were examined. ECG was recorded for 5 minutes before and after active orthostasis, passive orthostasis (angle
of inclination 25°) and passive antiorthostasis (angle of inclination 15°). The reaction of the VNS was evaluated by
the degree of change in the spectral, temporal, geometric and calculated HRV indicators. According to the K30:15
value, the subjects were divided into 3 groups: with high (n=8), normal (n=33) and low (n=9) reactivity of the
parasympathetic system. Statistical processing of the results was carried out using Excel tables and the Statistica
program. The normality of the distribution was assessed by the Shapiro-Wilk criterion. The reliability of the
differences was determined by the Mann-Whitney criterion. Active orthostasis stimulates the sympathetic link of
regulation. But in subjects with low parasympathetic reactivity, the heart rate increases to a greater extent than in
subjects of other groups, and there is also a greater increase in PAPR than in subjects with normal reactivity, which
is manifested by the lowest value of R-Rmin. The IVR and VPR increase less In high reactivity students than in
normal reactivity one. With passive orthostasis in men with low parasympathetic reactivity, the excitation of the
sympathetic department is less pronounced than with active orthostasis, but LF/HF in representatives of this group
is higher than in other subjects. HFnorm and HF (%) decrease, and LFnorm and VLF (%) increase to a greater
extent than in individuals with normal reactivity. With passive antiorthostasis in men with high parasympathetic
reactivity, there is a greater increase in SDNN and TPav than in other subjects, and the most pronounced decrease
in PAPR than with normal reactivity, which indicates an increase in parasympathetic activity. Students with low
reactivity have an increase in CCO, indicating the activation of sympathetic mechanisms. Thus, both active and
passive orthostasis causes excitation of sympathetic cardiac centers, which is more pronounced in subjects with
low parasympathetic reactivity. Passive antiorthostasis stimulates the parasympathetic mechanism of regulation in
men with high autonomic nervous system parasympathetic part reactivity.

260


mailto:sk_dmit96@mail.ru
https://doi.org/10.29003/m3372.sudak.ns2023-19/260
mailto:sk_dmit96@mail.ru

International Congress
“Neuroscience for Medicine and Psychology”
Sudak, Crimea, Russia, May 30-June 10, 2023

OCOBEHHOCTU HOLUMLEENTUBHOW YYBCTBUTENIbHOCTU Y KPbIC NMOCJIE XPOHUYECKOIO
HENPEOCKA3YEMOIO MAIKOro CTPECCA PA3HOU OJNTIMTENBHOCTHU
CkpunkuHa [1.B., AbpamoBa A.10., HukenuHa E.B., NMepuos C.C.
depnepanbHoOe rocygapcTBeHHOE BIOKeTHOE Hay4HOoe yupexaeHue «HayyHo-nccneaoBaTenbCknii UHCTUTYT
HopManbHon cmnanonorum umenn M. K. AHoxnHay, r. Mockea, Poccus, nphys@nphys.ru

https://doi.org/10.29003/m3373.sudak.ns2023-19/261-262

CTtpeccopHble BO3AENCTBUSA OKa3biBAOT MOAYNUPYIOLLEE BIUSHNE HA HOLMLIENTUBHYIO YyBCTBUTENMbHOCTD Y
mnekonutatrowmx. Cnegyet NOAYEepKHYTh, UTO XapakTep U3MeHeHW nokasarenen HoumLenumm BO MHOTOM 3aBUCUT
OT BMAA W NPOJOIDKUTENBHOCTU  OTpMUATENbHOW  3MOUMOreHHon Harpy3ku. OcobeHHocTn Gonesow
YYBCTBUTEMNBHOCTU MMAEKOMUTAIOLLMX MNOCMEe XPOHNYECKOro MSIrkoro Ctpecca pasHow ANUTeNbHOCTM OCTalTCs Mano
N3y4YeHHbIMMU.

Llenbio Hawero wuccrnegoBaHUsi SBUMOCH WU3YyYEeHWE W3MEHEHWA MepuenTyanbHOro M 3MOLMOHANbHOMO
KOMMOHEHTOB HOLMUENTMBHON YyBCTBUTENMBHOCTU Y KPbIC B YCITOBUSIX XPOHUYECKOrO Henpeackalyemoro Msirkoro
cTpecca pasHoW ANUTENbHOCTU.

WccnegoBaHne BbINONHEHO B cooTBeTcTBUM C «[llpaBunamu npoBegeHuss paboT C UCNONb3OBaHWEM
3KCMEepPUMEHTArbHbIX XUBOTHbIX» (aTndeckas komuccuss HUMH® um. IMNM.K. AHoxuHa; npotokon Ne1 ot 03.09.2005).
OnbITbl NpoBeaeHbl Ha 64 kpbicax-camuax Wistar. Kpbicbl 6binm pasgeneHsl Ha 8 rpynn no 8 ocoben B Kaxagon B
COOTBETCTBMM C YCMOBUAMUN 3KCNepumeHTa: (1) KOHTPONnb/onbIT 1 (2) ANUTENbHOCTL BO3AENCTBUS CTPECCOreHHbIX
dakTopoB (7, 14, 21 n 28 gHein). Ocobn KOHTPOSbHbBIX FPYNMn HAaXOOUNNCh B AOMALUHMX KIEeTKax COOTBETCTBEHHO
BPEMEHHbIM MepuodaM OMbITHbIX rpynn. Kpbicbl OMNBITHBIX FPynn  noABepranvcb nocregoBaTernbHOMY
€eXeHEBHOMY BO3[ENCTBUIO CTPECCOPHbIX (PAKTOPOB: HakrmoH kneTkn 30° B TeyeHue 7 4; AHEBHOE OcBelleHne — 17
y; 3arpsisHeHHas kneTka — 12 4; nuTbeBas genpueaunsa — 12 4; nycras 6yTbinka — 12 4; nuweBas genpusaums — 12
Yy; TecHas knetka — 12 y; yganeHme onunok — 12 4. Pernctpauunio nokasatenen Houuuenuuu npoBOAWNAM B
WUCXOAHOM COCTOSIHUM M MO OKOHYaHWW 3KcnepumeHTa. [epuenTtyanbHbii KOMNOHEHT 60NEBOV YyBCTBUTENBHOCTM
OueHVBanu nNo nNaTteHTHOMy nepuoay peakuuun otBedeHus xsocta (JINMPOX, cek), a aMoumnoHanbHbIM — N0 NOPOry
Bokanusauun (MB, MA) B 0TBeT Ha HoumMuenTMBHOE Bo3gencTeme. Ctatuctmdeckyto o6paboTky AaHHbIX MPOBOAMIM
C nomoLLblo HenapameTpudeckoro U—kpuTepusa MaHHa-YutHu n T-kputepusi BunkokcoHa.

YcTaHOBMNEHO, YTO Yepe3 1 Hedeno MSArkoro CTPECCOPHOro BO3AENCTBUSA NpoucxoauT cHkeHue MNB Ha 25%
no cpaBHeHUIO ¢ ucxogHbiM (p<0,05). MNMokasaTens aMOLMOHANBHOTO KOMMOHEHTA HOLMLIENUUN HE MEHSINCS nocne
XPOHUYecKoro crtpecca OGonblien gnuTeneHocTU. CTaTUCTUYecKM 3Haummbix uamMeHeHun JINIPOX B omMbITHbIX
rpynnax BbiSiBNIEHO He ObIno.

Takum o6pa3om, XpOHUYECKMI Henpeacka3yeMbli CTPECC HE BMMSIET Ha nepuenTyanbHbI, HO NPUBOAUT K
YCUIMEHUIO 3MOLIMOHANbHOrO KOMMOHEHTA HouMLEeNUMM Yy KpbiC yepe3 1 Hedeno BO3AEWUCTBUMWA. OTO OTpaaet
06nbLy0 NTAabUNMBHOCTL 3MOLMOHANBHOM OKPACKN HOLMLIENTUBHBIX CTUMYMOB MO CPABHEHMIO C HEMOCPEACTBEHHO
BoCnpusiTuem 6onm nocrie XpoHMYECKoro cTpecca.

FEATURES OF NOCICEPTIVE SENSITIVITY IN RATS AFTER CHRONIC UNPREDICTABLE MILD STRESS
OF DIFFERENT DURATION
Skripkina Darya V., Abramova Anastasia Yu., Nikenina Ekaterina V., Pertsov Sergey S.
Federal State Budgetary Scientific Institution «P.K. Anokhin Research Institute of Normal Physiology», Moscow,
Russia, nphys@nphys.ru

Stressors have a modulating effect on nociceptive sensitivity in mammals. It should be emphasized that the
nature of changes in nociception parameters depends strongly on the type and duration of a negative emotiogenic
load. The features of pain sensitivity in mammals after chronic mild stress of different duration remain poorly
understood.

Our study was performed to evaluate changes in the perceptual and emotional components of nociceptive
sensitivity in rats under conditions of chronic unpredictable mild stress of varying duration.

The experiment was conducted in accordance with the “Rules of Studies on Experimental Animals”
(approved by the Ethics Committee of the P.K. Anokhin RINP; protocol No. 1, 3.09.2005). The experiments were
performed on 64 male Wistar rats. The rats were divided into 8 groups of 8 specimens each according to the
experimental conditions: (1) control/treatment and (2) duration of exposure to stress factors (7, 14, 21, and 28
days). The animals of control groups were maintained in home cages according to the time periods of treatment
groups. The rats of treatment groups were daily exposed to consecutive stressors: cage tilt 30° for 7 h; daylighting
for 17 h; contaminated cage for 12 h; water deprivation for 12 h; providing an empty bottle for 12 h; food de privation
for 12 h; cramped cage for 12 h; and sawdust removal for 12 h. The parameters of nociception were recorded
under baseline conditions and by the end of study. The perceptual component of pain sensitivity was assessed by
the tail-flick latency (sec), and the emotional component was evaluated from the rat vocalization threshold (mA) in
response to nociceptive exposure. The results were statistically analyzed by nonparametric Mann-Whitney U-test
and Wilcoxon T-test.

It was found that the vocalization threshold decreases by 25% after 1 week of mild stress exposure (p<0.05
compared to the baseline). The index of the emotional component of nociception did not change after chronic
stress of longer duration. Statistically significant changes in the tail-flick latency were not observed in treatment
groups.

Hence, chronic unpredictable stress does not affect the perceptual component, but leads to an increase in
the emotional component of nociception in rats after 1 week of repeated exposures. These data reflect a greater

261


mailto:nphys@nphys.ru
https://doi.org/10.29003/m3373.sudak.ns2023-19/261-262
mailto:nphys@nphys.ru

International Congress
“Neuroscience for Medicine and Psychology”
Sudak, Crimea, Russia, May 30-June 10, 2023

lability of the emotional colouring of nociceptive factors compared to the exact perception of pain after chronic
stress.

MEONEHHBIE NO3UTUBHbLIE BOJIHbI KAK 33I' MAPKEPbI HAPYLWWEHUA KOTHUTUBHOIO KOHTPONA Y
BOJIbHbIX C NEPBbLIM 3NM13oaom Wn30e®PEHUU
Cnasyukas M.B.1?, NNe6egeBa U.C.2, OmenbuyeHko M.A.2, ®egoToBa A.A.}, KoteHes A.B.!
ldepepanbHoe NocyaapcTBeHHOe GogkeTHOe oGpasoBaTenbHOE yuYpexaeHue BbicLLero o6pasoBaHms
"MOCKOBCKMI rocyaapCTBEHHbIV YHUBepcuTeT nmenn M.B. JTomoHocoBa", buonornvecknin pakyneteT, Poccus,
Mockea, mvslav@yandex.ru. 2dbegepansHoe locygapcTBeHHoe GroaKeTHoe HayyHoe yupexaeHune «LleHTp
ncuxmyeckoro 3aopoBbsa», Poccnsi, Mocksa

https://doi.org/10.29003/m3374.sudak.ns2023-19/262

Llenb uccrnegoBaHus - aHanu3 MeafieHHbIX NO3UTUBHBIX BOSTH, NPEALIECTBYOLWMX UMIEpPaTUBHOMY CTUMYITY,
KaK BO3MOXHbIX MapKepPOB HapyLUEHNs1 KOTHUTMBHOIO KOHTPOMS Y BGOMbHbIX C MEpPBbIM 3NMUM3040M Wn3odpeHun. Y
19 3g0poBbIX UCNbITyeMbIX M 19 BOMbHBIX, NEpeHeclMx nepsBbii ncuxotndeckun anuson (F20, MKB-10)
pernctpuposann 33 ¢ 25 oTeBegeHun B cakkagudeckon napagurme «Go/No go delay». MexcTumynbHbI
WHTepBan mexagy npegynpexgatowmm curHansHeiM (CC) n umnepaTtneHbiM Lenesbim ctumynom (LIC — «Go» nnn
«No go», 50%) BapbupoBan ot 2800 go 3000mc. CC ykasbiBan Ha npocTpaHCTBeHHoe pacnonoxeHune LIC.
AHanuanpoBanu napameTpbl MeAneHHbIX MO3UTUBHBIX NoTeHuuanos O3, passuBatoLwmxcs B 1¢ NpeacTumybHOM
nHTepBane delay-nepuoga 3a 700-400 n 250-Omc go BkntoveHunss LUC (MIM1 n 2). HapylueHusa KOrHUTMBHOIO
KOHTpons y 60MbHbIX C NEPBbIM MCUXOTUYECKUM 3MNN30A40M MPOSBIAIIOCh B YBENUYEHUM Ymcna ownbok (25%+7 un
8%+2, p=0.0009) M BenWuUUHbI NaTEHTHOro Mepuoda MpaBUITbHbIX OTBETOB MO CPaBHEHUIO CO 300pPOBLIMU
ucnoityemoimun (472+ 28mc n 442 + 19mc, p=0.001, cooTBeTCTBEHHO). B rpynne 60nbHbIX NOKa3aHO yBennyeHue
amnnutygbl  koMmnoHeHtoB MIMM1 »n MMM2 (Ha 2,31+£0,98 wmkB, p=0,023 n Ha 1,70+0,82 mkB, p=0,043,
COOTBETCTBEHHO) B « GO» YCrOBMSAX MO CPaBHEHUIO CO 340POBLIMU UCMbITYyeMbIiMU. [1pyn aTom B rpynne y 60mbHbIX
UX MWKN FOKanu3oBanucb MNPEeUMYLLECTBEHHO B TEMEHHO-3aTbiNOYHbIX oTBeAeHusx (p=0.027), a y 340poBbix
ncnbiTyeMbIX BO PPOHTO-LeHTpanbHbix p=0.02). MexrpynnoBbiX pasnuyni B NTATEHTHOCTM MUKOB KOMMOHEHTOB
MMM n MIM2 obHapyxeHo He 6bino. MNMonyveHHble AaHHbIE NO3BOMSAT MPEANOSNIOKUTL YaCTUYHOE HapyLLeHne
NPEeOVKTMBHBLIX MPOLECCOB, BKIIOYAKOLWMX HanpaBreHHOe W MOTOPHOE BHMMaHue, Yy O6OnbHbIX C MNEPBbIM
NMCUXOTUYECKMM 3MN30A0M, YTO OTPaXKAETCH B U3SMEHEHUAX «NaTTepHay akTuBaLun NOGHO-TEMEHHbIX CETEN KOpbl B
NpeACcTMMYMbHBIN Nepuog Ans ycuneHms a@eKTBHOCTM onepexaroLen NOAroTOBKM Ha paHHEM 3Tane pasBuTus
LWM30PpeEHNM B YCIOBUSX «FMNOMPOHTANBHOCTUY, U MOXET HOCUTb KOMMEHCATOPHbIV XapaKkTep.

Paboma ebinonHeHa 6 pamkax eocydapcmeeHHo20 3aldaHuss MuHucmepcmea Hayku U 8bicuie20
obpasosaHus Poccutickoli ®edepayuu (mema Ne 121032500081-5).

SLOW POSITIVE WAVES AS ERP MARKERS OF COGNITIVE CONTROL DISORDERS IN PATIENTS WITH
THE FIRST EPISODE OF SCHIZOPHRENIA
Slavutskaya Maria V.>?, Lebedeva Irina S.2, Omelchenko Maria A.2, Fedotova Anna A.%, Kotenev Aleksey V.1
1 Lomonosov Moscow State University, Moscow, Russia, mvslav@yandex.ru., 2 Scientific Center for Mental Health,
Moscow, Russia

The aim of the study was to analyze a positive waves during the pre-target waiting period as possible
markers of cognitive control impaired in patients with the first episode of schizophrenia. The study involved 19
healthy subjects and 19 patients with a first psychotic episode (F20, ICD-10). EEG was recorded from 25 leads in
the saccadic paradigm "Go/No go delay" with 2800-3000 ms delay period between the signal (SS) and target (TS)
visual stimuli. The SS stimulus indicated the spatial location of the TS stimulus ("Go" or "No go", witch were
presented with 50% probability). Behavioral data showed some cognitive control impairments in patients. As
compared to norm, the patients showed significantly increased latencies of saccades to “Go” stimuli, and higher
percent of errors saccades to “No go" one (472 + 28 ms and 442 + 19ms, p=0.0009 and 25% + 7 and 8% = 2,
p=0.001, respectively). Two slow positive components of ERP, which are located at the 700—-400 and 250-0 ms
intervals before the target stimulus presentation (SPP1 and 2) were analyzed at the last 1s interval of delay period.
As compared to norm, the patients showed significantly increased latencies of saccades to “Go” stimuli, and higher
percent of errors saccades to “No go" one (472 £ 28 ms and 442 + 19ms, p=0.0009 and 25% £ 7 and 8% + 2, p =
0.001, respectively). The amplitude of the Go-SPP1 and Go-SPP2 waves also increased in patients compared to
healthy subjects (by 2.31+0.98 pV, p=0.023 and by 1.70+£0.82 yV, p=0.043, respectively). In norm, the amplitude
foci of slow positive waves were predominantly recorded in the fronto-central leads (p=0.02), while in patients they
were in the parietal-occipital leads (p=0.027). There were not found intergroup differences in the SPP1 and SPP2
peaks latency. The obtained data suggest a partial impairment of predictive processes, including directed and
motor attention, in patients with the first psychotic episode. ERP data are reflected the changes of the fronto-
parietal networks activation “pattern” during of waiting period in patients, to enhance the effectiveness of
anticipatory preparation to target responses in conditions of “hypofrontality” at an early stage of schizophrenia,
which may be compensatory.

The research was carried out within the state assignment of Ministry of Science and Higher Education of the
Russian Federation (theme No. 121032500081-5).
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B3AMMOCBSA3b AKTUBHOCTU OPEUTANIbHOW XXUPOBOMW TKAHU U KATNTUBPA
PETUHAJIbHbIX COCYOOB
Cmenbiwesa J1.H., OpeBHuukas T.C., KybapeBa U.A., KysHeuos I".A.
MuHncTepcTBO Hayku 1 Bbicluero obpasosaHus Poccuickon Pepepaumm Grb0Y BO «KypraHckun
rocyaapCTBeHHbI yHMBepcuTteT», Kypran, Poccus, tatkal995@mail.ru

https://doi.org/10.29003/m3375.sudak.ns2023-19/263

KnpoBas TkaHb rnmasHuubl NpuBnekaeT Kk cebe npuctanbHOEe BHUMAaHWE y4YeHbIX C KOHLA MPOLUSIoro Beka u
no Hacrtosiwee Bpemda. OT ApPyrMx XUPOBbIX Oeno, hopMUPYIOWMXCS U3 MEe30AepMbl, OHa OT/MYaeTCs CBOUM
HEMpO3KTOAepMarbHbIM  NPOUCXOXAEHNEM. B OomnblIMHCTBE M3y4eHHbIX Mybnuvkaumi XMpoBas KreTyaTka
rnasHuubl OTHOCUTCS K Gernol >KMPOBOW TKaHW, O4HAKO CyLLEeCTBYeT MHEHMWEe, YTO OHa Takke WMeeT MHorue
XapakTepuUcTUkn Gypon xupoBoi TkaHu (bop3eHok ¢ coaBT., 2015). [leTanbHoe M3yvyeHUe CTPOEHUSI N PYHKLNIA
XMPOBOW KNeTyaTku rnasHuubl, UX OCOBEHHOCTM B 3aBMCMMOCTM OT COCTOSIHAS OpraHa 3peHus SBhsTCH
NnepcrnekTUBHLIM HanpasrneHUeM NCCNea0BaHNUN.

Llenb nccnegoBanus. N3yunte B3anMocBA3b MeXay Kannbpom cocyjoB CETHATKN N aKTUBHOCTbLIO XXMPOBOW

TKaHW, BbISIBUTb KOppensauuio kanubpa aptepuvon 1 BeHyn 1-ro n 2-ro nopsgka y nvy ¢ HopmaneHon (HMT, UMT
18,5-24,9 kr/m2) n HepgocTaTtoyHon maccon Tena (OMT <18,4 kr/m2). NccnepoBaHue Gbino BbINOMHEHO Ha Gase
KypraHckoro rocygapcrtBeHHoro yHuBepcuteTa. ObcnegoBaHo 16 300poBbIx cTyaeHToB (32 rnasa) B Bo3pacTe oT
20 go 22 neT, 6bIO BLIMONHEHO CTaHA4apTHoOe odTanbmornorMdeckoe obcrefoBaHUe U UccnedoBaHve kanubpa
cocyoB ceTyaTku nNpy nomowm Mengensbeprckoro peTuHansHoro Tomorpada.
Bce cTyneHTbl 6binv pasgeneHbl Ha 2 rpynnbl B 3aBMCMMOCTU OT mHAekca maccel Tena (MUMT). lMNepas rpynna
npeacTaeBneHa noabmn ¢ HopmarnbHoW maccon Tena (25%), sBTopas — ¢ gedmumtom Mmaccel Tena (75%). CpegHuin
kanubp apTtepwon u BeHyn 1-ro nopsigka B rpynne ¢ HopmanbHouW Maccon Tena (HMT) coctasun 0,131£0,01 u
0,17+0,01, a B rpynne ¢ geduuyutom Maccol Tena (AMT) — 0,13+0,01 n 0,16+0,01 cooTrBeTcTBEHHO. CpeaHui
kanvwbp apTepuon n BeHyn 2-ro nopsaka y nuuy ¢ HMT okasancsa pasHbiM ¢ nogbmu ¢ OMT un coctasun 0,12+0,01
1 0,16+0,01 MKM COOTBETCTBEHHO.

Takum 06pa3om, CTaTUCTUYECKN JOCTOBEPHBIX Pa3nuyunin kannbpa apTepyon v BeHyn 1-ro n 2-ro nopsaka
OT Macchl Tena BbIsIBNEHO He bbino (p>0,05).
3akntoyeHne. [JocToBepHas 3aBUCUMOCTb Kanmbpa COoCyfoB CETHATKM Y MWL, C PasfnMYHON akTUBHOCTBIO XUPOBOW
TKaHW (3edULUTOM U HOpMarnbHON Maccon Tena) OTCYTCTBYeT.

Cnucok nutepartypsbil.
1. bop3seHok C.A., AdpaHackeBa [1.C., N'ywmHa M.B. XXupoBas TkaHb rmasHuLbl: amopTU3aLMOHHasa NoayLika, Unm
Terra incognita B odptansmonorum // BectHuk PAMH, 2015. — Ne70(4). C. 464-467.

THE RELATIONSHIP BETWEEN THE ACTIVITY OF ORBITAL ADIPOSE TISSUE AND THE CALIBER
OF RETINAL VESSELS
Smelysheva Lada N., Drevnitskaya Tatiana S., Kubareva Irina A., Kuznetsov Georgii A.
Ministry of Science and Higher Education of the Russian Federation “Kurgan State University”, Kurgan, Russia,
tatkal1995@mail.ru

The adipose tissue of the orbit has attracted close attention of scientists from the end of the last century to
the present. It differs from other fat depots formed from the mesoderm by its neuroectodermal origin. According to
the generally accepted opinion, in most of the publications studied, the fatty tissue of the eye socket refers to white
adipose tissue, however, there is an opinion that it also has many characteristics of brown adipose tissue. A
detailed study of the structure and functions of the adipose tissue of the orbit, their features depending on the state
of the organ of vision, are a promising area of research.

The purpose of the research is to study the relationship between the caliber of retinal vessels and the activity
of adipose tissue, to identify the correlation of the caliber of arterioles and venules of the 1st and 2" order in people
with normal (NMT, BMI 18.5-24.9 kg/m2) and underweight (DMT < 18.4 kg/m2). The study was carried out on the
basis of Kurgan State University. 16 healthy students (34 eyes) aged 20 to 22 years old underwent a standard
ophthalmological examination, a study of the caliber of retinal vessels using the Heidelberg retinal tomograph.

All students were divided into 2 groups depending on body mass index (BMI). The first group is represented
by people with normal body weight (25%), the second — with a body weight deficiency (75%). The average caliber
of arterioles and venules of the 1st order in the group with normal body weight (NMT) was 0.13£0.01 and
0.17+0.01, and in the group with body weight deficiency (DMT) — 0.13+0.01 and 0.16+0.01, respectively. The
average caliber of arterioles and venules of the 2nd order in persons with NMT was equal to people with DMT and
amounted to 0.12+ 0.01 and 0.16+ 0.01 microns, respectively.

Thus, we found that there were no statistically significant differences in the caliber of arterioles and venules
of the 1st and 2nd order from body weight (p>0.05).

Conclusion. There is no reliable dependence of the caliber of retinal vessels in persons with different adipose
tissue activity (deficiency and normal body weight).

Bibliography.

1. Borzenok S.A., Afanas'yeva D.S., Gushchina M.B. Zhirovaya tkan' glaznitsy: amortizatsionnaya podushka,
ili Terra incognita v oftal'mologii // Vestnik RAMN. 2015. Ne70 (4). S. 464—467.
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BOCCO3OAHUE 3K30COMONOAOBHbLIX BE3UKYIT U3 TMOPUINTU3UPOBAHHBLIX TKAHEA MO3rA:
PUSUKO-XMMUNYECKUE ACNEKTbI
CmupHoBa O.[., KyaHeuos C.J1., Mnoxux K.C., ManaxoB C.H., Ky3HeuoBa E.B.,
Mauaes T.0., KanawHnkosa U.B.
depnepanbHoe rocygapcteeHHoe GrompxkeTHoe yupexaeHne HUL "KypuaTtosckui MHcTuTyT", Mockea, Poccus;
smirnovaOksana@ya.ru

https://doi.org/10.29003/m3376.sudak.ns2023-19/264-265

Mbl paccmaTpuBaem BO3MOXHOCTb MOMYYEHUSI NMNOCOMAarbHbIX KOMNO3WLMIN U3 TKAHEW FONIOBHOMO MO3ra,
NoTEHUManbHO MNOME3HbIX ANA feYeHus HeWpoAereHepaTUBHbLIX HapyweHun, — 3a CYéT camocbopku
acceHumanbHbiX hochonunNuaoB B 3K30COMOMOAOOHbIE BE3UKyNbl Nocrne NMoUNbHOM CYLLKM U AanbHenLero
pecycneHaMpoBaHusi. TepaneBTMYecKas aKkTMBHOCTb 3K30COM, BbiAENsieMblX W3  KOHOWULMOHMPOBAHHbIX
KNEeTOYHbIMW KyNbTypamMu Cpef, LUMPOKO M3BECTHa WM anpobupoBaHa [1]. 3TO AOPOrocToAWNA PYTUHHBIA METOA,
TpebyoLwWwmin NpyM KIMHUYECKOM BOMMOLLEHWUN AOMNOMHUTENBHBIX aHanu30B HA OHKOreHbl M BUPYCbl, MOCKOMbKY
KNeTOYHble KyMbTypbl in Vitro CKNOHHbI K CMTOHTaHHOMY nepepoXaeHuio [2]. B To e Bpemsi, HyKIeNHOBbIE KUCMOTbI,
KOTOPbIM W MPUNUCHIBAOT TepaneBTUYECKYID aKTUBHOCTb 9K30COM [3], (PYHKLMOHANbLHO He MoBpexaalTcs npu
nMounbHON CyLke BHYTpYM MeMbpaH, bonee Toro, yCTonumnBbl K HEBPEXHOMY XpaHeHUo 1 TpaHCcnopTupoBke [4].
MomMumo 3TOro, nokasaHa BO3MOXHOCTb MOMyYeHWs nWMNocoM w3 Ccymmbl  docdonunuaos  LEnbHO
NMounNM3MpoBaHHON nNeYeHn, obnagarolmx renaTto-NPOTEKTOPHLIM NoTeHunanom [5]. dPuanyeckn 3K30COMbI
SABNSATCA CTOXAaCTUYECKMMM MNPOU3BOAHLIMU  KMNETOYHbIX MemOpaH, C MonaBlMMKM BHYTPb MOJEKynamu
NpMMeMOpaHHOro LMTOMNNa3MaTU4eCcKoro KOMMapTMeEHTa, U Hanm4ne TepaneBTUYECKUX OMONormyeckn akTMBHbIX
MOSEKyn B 3K30cOMax OOYCMOBMEHO WX WCXOOHbIM COAEPXaHWEM B [OHOPCKMX KreTkax B COpa3MepHbIX
KonudectBax [6]. OxupgaeTcsd, 4YTO MWCMNONb30BaHWE TOTaNbHOM CyMMbl NMOMUAM3NPOBAHHBIX KIETOYHbIX
dochonunnaoB AacT BE3UKyIbl, CXOXMe No Guonormyeckum CBONCTBAM C HATUBHbIMM 3K30coMamu. [loMumo
NOCMEPTHOr0 OOHOPCTBA, MaTepuan Ons Be3uKysl BO3MOXHO MNofy4vaTb BblpallMBaHUWEM YENOBEYECKUX OpraHoB
BHYTPU >XMBOTHbIX [7]. Bce 3TO OTKpbiBaeT BO3MOXHOCTU ANS MpenapaTMBHOrO MOSlydeHus fMnocoM, C
OOMNOMNHUTENBHBIMU NEePCNeKkTUBaMn MogndukaLmMm 1 nosyvyeHns XMMepHbIX BE3WKYI, COeANHSAS UX BO3MOXHOCTU
nepopanbHOro NPUMEHEHNS NS YCNeLwHoro NpoHnKHoBeHns B Mo3r n3 XKKT [8].

Mo HawwvM AaHHbIM, TKaHW rOfIOBHOrO MO3ra Mblllewn (nMuHusa c57bl/6) copgepxat (22+2)% cyxoro BeLlecTBa,
ocTatowerocss nocrie nuodunbHoM cywkn (48 4 npu 0,05 mbap), — nocrne u3menbyeHMs B MOPOLUOK WU
pecycneHampoBanus 2% B PBS, 20-mmH ueHTpudpyrmpoanus npu 15000 g n 0,22 p-chunbTpauum TONbKO
(0,18+0,05)% koToporo nepexoauTt B uTorosbli pacteBop. WK-cnektpockonua B guanasoHe 4000-600 cwm-1
nokasana oTkrnoHeHus He 6onee 0,4% no nornoweHno cpeamn 17 obpasuoB mosra. CkaHMpyoLas dneKTpoHHas
MUWKPOCKOMMSA MoKasana, YTo M3MeNbYeHHble NModunm3saTbl CTPYKTYPHO OOHOPOAHbI M HE UMEIOT BbIPaXKEHHbIX
obpasoBaHun kpynHee 10 HM. Mbl CpaBHUNM HEKOTOPbIE (PUINKO-XMMUYECKNE XapaKTEepPUCTUKUA BE3UKyn,
BblAeNeHHbIX Npu 1-4yacoBoW AMccoumauumn KNeTok ronoBHoro mosra mbiwern 0,25% pactBopom TpurncuHa, unuv
NatV, — ¢ camocobupatoLmmMncst Npyu pecycneHanupoBaHMmM nopoLuka nuodunusaTtoB Mo3ra B cpegax PBS, ACSF u
Tris-HCI (pH=7.2), a Takke nocne cdunbtpoBaHusa (LpV). MeTtogom AuMHammuyeckoro cBeTopaccesiHusa Obino
onpegeneHo, 4to B obBOMX cryyasx pacTBOpbl copepxanu 4actuubl ¢ pasmepamu oT 20 go 300 Hm, C
MakcumMmymamu pacnpegeneHun 180 n 145 Hm anga NatV v LpV, cooTBETCTBEHHO, HE3aBUCUMO OT UCMOMb30BAHHOMO
BydepHoro pacTteopa. [3eta-noteHumansl NatV u LpV B Boge 6binm paBHbl —(7+2) n —(9+2) MB cooTBETCTBEHHO,
npudem npu go6asneHun CaCl, ux amnnutyga ymeHbluanacb 4o Hyns gososasmcumo. lNpu atom Habnoganace
KoanecueHuns Be3nkyn. [NpoceBeyrBarolLas 3NeKTPOHHAsA MWUKPOCKOMUS Mnokasarna cxoxyto mopdonoruio NatV un
LpV, c oueHkon cogepxaHust yactuy, B LpV B 4 pasa MeHblUe No Konuyectsy U B 1,5-2 MeHbLUE MO JIMHENHbIM
pasmepam. AHanua 6enka no CMuTy nokasan ero koHueHTpaumio (3,7+0,4) B pactBope NatV un (3,0£0,5) mr/mn B
LpV, a oueHka HyKnemHoBbIX KUCMOT Mo CnupuHy Aana 3HavyeHnsa ux koHueHTpaumi (120+£30) n (140+£30) mkr/mn B
pactBopax NatV n LpV, cootBetcTBeHHO. HykneunHoBble kucnotbl 6binn Ha 80% accouuupoBaHbl ¢ 6enkom, a
ocaxgeHne 06enka CcopasMepHO YMeHbllano ux cofaepxaHue. PaboTa BbIMONHEHA C  MCMOMb30BaHUEM
0bopyaoBaHUSA pecypcHbIX LeHTpoB «OnTuka» n «HaHo3zoHa» HULL «KypyaToBCKUIA MHCTUTYT».

Jlntepatypa:

1. doi.org/10.3390/molecules27041303; 2. DOI: 10.30895/2221-996X-2018-18-1-25-32;
3. doi.org/10.3389/fgene.2012.00056; 4. doi: 10.1016/).isci.2021.102815;

5. doi.org/10.1186/s12906-021-03476-y; 6. doi: 10.1194/jir.R084640;

7. DOI: 10.15406 / jnhfe.2018.08.00313; 8. doi.org/10.1186/s12967-022-03325-7.

RECONSTRUCTION OF EXOSOME-LIKE VESICLES FROM LYOPHILIZED BRAIN TISSUES:
PHYSICO-CHEMICAL ASPECTS
Smirnova Oksana D., Kuznetsov Sergey L., Plokhikh Konstantin S., Malakhov Sergey N.,
Kuznetsova Ekaterina V., Patsaev Timofey D., Kalashnikova Irina V.
NRC Kurchatov Institute, Moscow, Russia; smirnovaOksana@ya.ru

We consider brain tissues as raw materials for the production of liposomal compositions potentially useful for
the treatment of neurodegenerative disorders. After its lyophilic drying, the sum of phospholipids of cell membranes
is prone to self-assembly into exosome-like vesicles. According to our data, the brain tissues of mice contain by
weight about (22+2)% of the dry matter remaining after freeze drying. After resuspending 2% of the lyophilizate
powder in PBS, 2-hour exposure at 37°C, 20-min centrifugation at 15000 g and 0.22 y filtration, only (0.18+0.05)%
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of the dry matter passes into the final solution. We compared some physicochemical characteristics of vesicles
isolated during 1-hour dissociation of mouse brain cells with 0.25% trypsin solution (NatV), with self—-assembling
from ground brain lyophilizates (LpV). In both cases, the solutions obtained contained vesicles with sizes of 20-300
nm, with similar physicochemical properties.

OCOBEHHOCTHU 33r Y NALUMEHTOB, MNEPEHECLUMX SARS-COV2 HA ®OHE XPOHUYECKOW
FEPNEC BUPYCHOU NHO®EKLUUW.
Cobokapb O.A.
MeguumHcknin ueHTp «HeBpoH», BnagusocTtok, Poccus, sobokar@mail.ru

https://doi.org/10.29003/m3377.sudak.ns2023-19/265

MaHgemuns Covid19 HavaBwascs B mapte 2020 roga v BeidaBaHHasi BuUpycom SARS-CoV2 He npeanonarana B
CaMOM Hayarne BO3MOXHOCTb MOPaXeHUs HEpPBHOW cuUCTeMbl U AdanbHenwero dopmupoBaHusa JIoHr kosuaa.
OpHako O4YeHb CKOPO BBISICHWMOCH, YTO OHWM W3 MyTW MPOHWKHOBEHWS B HEPBHYK CUCTEMY MO OOOHSATENbHBLIM
TpakTam, ganee npoasurascb No MegnobasanbHbIM OTAENaM rofloBHOro Mo3ra, TPONeH K HeMpoHaM Me3uarnbHbIX
OTAENOB BWCOYHbLIX AOMEW, OCHOBAHMIO MOOHLIX AONEen U CTBOMOBbIM CTPYKTypaMm, a Takke K Mukpornun. Tem
camMblM cnocobeH Bbl3biBaTb XPOHNYECKOE HeMpoBOCMNaneHne, Npu oTCyTCTBUM OBHapyXeHus Bupyca B MNMKBOPE.
CemelncTBO repnec BMPYCOB NaTOr€HHbIX ANs YernoBeka M CMOCOBHbIX MopaxaTb HEpPBHYyIO cucTemy, 8 TMMNOB.
Bbi3biBasi nopaxeHune Tex Xe CTPYKTYp B MO3re, 4To 1 Bupyc SARS-CoV2.

Llenbto HacTosilero nccnenoBaHnst 6bio BbISBUTb OCOOEHHOCTM U3MEHEHUSI Ha 3MeKTpo3Huedanorpamme
naumeHToB, nepeHeclwmnx WHpekunto SARS-CoV2 MMELWNX XPOHUYECKYHD repnec BUPYCHYI WHeKuno c
HEBPOMOrMYeCcKUMM NPoSABNEHNSAMN.

MposepeHne wnccnegosaHna I3l pytuHHaa (30 MUH) C PYHKUMOHaMNbHbIMM Mpobamm 1 chekTparnbHbIM
aHanu3om 3anucu Ha annapaTe (21 kaHan). Bcero B uccnegoBaHue BknoveHo 35 yernoBek ¢ xpoHudeckon 'BU
nepeHecwmne SARS-CoV2? rpynna CpaBHEHUSA NauuneHThbl, nepeHecwme mHgpekuno SARS-CoV2, He nMmerLmx
xpoHudeckon 'BU (gokasaHo Bupyconorudeckn) 17 yenosek. Bce naumenTsl B Bo3pacTe ot 20 go 50 ner.

PeaynbTaTbl nokasanuM B OCHOBHOWM rpynne Hanuyne pernoHanbHOW 3nMNenTUgOPMHON akTMBHOCTM y 21
naumneHTa, y 7 4enoBek permctTpupoBarcs BbICOKUN MHAOEKC MeAneHHbIX BOMH TeTa, AenbTa AuanasoHa B (ppoHTO-
BMCOYHbIX OTBEAEHWUSAX, ¥ 7 YENOBEK BbICOKMIN MHAEKC 6eTa puTMa B KayaanbHbIX OTBEAEHUSIX.

B rpynne cpaBHenna y 10 yenoBek Ha O3 npusHakM OECUHXPOHMU3UPOBAHHOM KOPKOBOW PUTMUKMK, Yy 7
YernoBeK HeoTYeTNMBas peakuns npy nposegeHun Orl.

Takum obpasom, nauuneHTtbl, nepeHecumne uHpekumio SARS-CoV2 Ha hoHE XPOHUYECKOW repnec BUPYCHOM
WHdEKUMM, NMEIOT JOCTOBEPHO Bonee oyeBMAHbIE U3MEHEHUs nokasatenen O3 yem, He umerwmne B aHaMHe3se
XPOHUYECKOW repnec BUPYCHON UHMEKLMN.

FEATURES OF EEG IN PATIENTS WHO HAVE UNDERGONE SARS-COV2 ON THE BACKGROUND
OF CHRONIC HERPES VIRUS INFECTION.
Sobokar Olga A.
Neuron Medical Center, Vladivostok, Russia, sobokar@mail.ru

The Covid19 pandemic, which began in March 2020 and was caused by the SARS-CoV2 virus, did not
assume at the very beginning the possibility of damage to the nervous system and further formation of Long covid.
However, it soon became clear that they are from the path of penetration into the nervous system through the
olfactory tracts, further moving along the mediobasal parts of the brain, pathways to the neurons of the mesial parts
of the temporal lobes, the base of the frontal lobes and stem structures, as well as to microglia. Thus, it is able to
cause chronic neuroinflammation, in the absence of detection of the virus in the cerebrospinal fluid.The herpes
family of viruses pathogenic to humans and capable of affecting the nervous system, 8 types. Causing damage to
the same structures in the brain as the SARS-CoV?2 virus.

The purpose of this study was to identify the features of changes in the electroencephalogram of patients who
had SARS-CoV2 infection and had chronic herpes virus infection with neurological manifestations.

Conducting a routine EEG study (30 min) with functional samples and spectral analysis of recording on the
device (21 channels). A total of 35 people with chronic HVI who had SARS-CoV2 were included in the study?
comparison group: patients who have had SARS-CoV2 infection, who do not have chronic HVI (virologically
proven) 17 people. All patients aged 20 to 50 years.

The results showed the presence of regional epileptiform activity in 21 patients in the main group, 7 people
had a high index of slow theta waves, delta range in frontotemporal leads, 7 people had a high beta rhythm index in
caudal leads.

In the comparison group, 10 people had signs of desynchronized cortical rhythmics on the EEG, 7 people had an
indistinct reaction during AF.

Thus, patients who have had SARS-CoV?2 infection against the background of chronic herpes virus infection
have significantly more obvious changes in EEG indicators than those who do not have a history of chronic herpes
virus infection.
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AOANTUBHAA BEPXOBAA E3OA KAK METOA4 KOPPEKUUU ®YHKLUMOHANBHOIO
COCTOAHUA CTYOEHTOB
Cob6onesa U.B., PomunnHa A.C., TkaueBa E.B.
[oHckom rocynapcTBEHHbIN TEXHUYECKMI YHMBepcuTeT, PocTtoB-Ha-[loHy, Poccus, isoboleva2015@mail.ru

https://doi.org/10.29003/m3378.sudak.ns2023-19/266

NccnegoBanacb guMHamuka NcMxodu3NONOrmyeckux nokasatenn gyHKUMoHanbHoro coctosiHua (PC) 24
CTYOEHTOB -BeTepuHapoB 1-2 Kypca OHEBHOM opMbl 00y4veHusa un 25 ctygeHToB-BevepHukoB B 2021 n B 2022
rogy, a Takke 9-TM CTyOEHTOB, 3aHMMalLUXCA O300POBUTENBbHOW BEPXOBOM €300M B pamMKax Hay4vHo-
obpasoBaTenbHOro Kpyxka Ha dakynbtete ©Ouoetmen [AITY. KoHTponmb YHKLUMOHAMNBHOMO COCTOSHUA
obcnenoBaHHbIX  CTYAEHTOB  OCYLLECTBRANCA C MNOMOLWbi 8-mMum  uBeTHOM Bepcum Tecta Jliowepa.
AHanusvpoBanucb cnegylolmne nokasatenu: BeretatmBHbin ko3dduumeHt (BK) u ypoBeHb cymmapHoro
oTknoHeHns (CO) dyHKUMOHANBHOIO COCTOSIHUSA CTYAEHTOB OT ayToreHHonW Hopmbl. B 2021 cocTtosHue
obcrneoBaHHbIX CTyAEeHTOB ObiNo HeyaoBnetTBoputenbHbiM — y 70% obcneaoBaHHbIX OTMEYanocb COCTOsIHUE
nepeytomneHuss no nokasatento BK n 6Gonee nonoBuHbl cTygeHtoB umenn 4 n 5 ypoBuum CO, KkoTopbie
XapaKTepusylTcss 3MOLMOHANBHON HEYCTOMYMBOCTLIO, HU3KUM 3HEPreTMYecKMM MoTeunanoM, MOBbILEHHON
yTOMAsieMOCTblo 1 npeobnagaHvem Tpesorn. B 2022 rogy oTmevanacb NonoxurenbHasd gMHaMuKa nccnegyembix
nokasatenen ®C cryneHToB: 6onee : 40% CTyOEHTOB - NEPBOKYPCHMKOB UMENM HOMasnbHbIN 6anaHCc KOPKOBOMoO
BO3OyxaeHnss u TopmoxeHus (BK) n 6onbwe nonosuHbl obcnegoBaHHbix 1 u 2 ypoBHu CO, koTopble
XapakTepusyrTcs MO3UTUBHBIM  3MOLIMOHANbHBIM  HAacTpoeM, npeobnagaHneM YCTaHOBKM Ha  aKTUBHYHO
[eATenbHOCTb U CNOCOOHOCTLIO BblAEPXKMBATb MCUXUYECKME HArpy3ku gnurtenbHoe Bpemsi. OTmedvanacb Takke
TEHOEHUMS K CHWKEHMI0O JonuM CcTygeHToB ¢ 5 ypoBHem CO, [na KOTOpOro xapakTepHbl MOBbILEHHANA
yTOMMSAEMOCTb U OTCYCTBME XenaHus 4YTto-nubo genatb. HeobxogumMo OTMETUTb, YTO CPpean CTYAEHTOB, KOTOpble
3aHMMarnucb aganTMBHOW BepxoBor e3aon, nuua ¢ 4 n 5 yposHssimmn CO He BbisiBneHbl. B npouecce BepxoBon e3abl
y 9TUX CTYAEHTOB OTMeYanacb Hopmanusauusa 6anaHca Bo30yXAeHUA U TOPMOXEHMUS B KOPe rofloBHOro moara. B
Lenom BepxoBas e3fa oka3Bara HopManu3yoLlee n TOHU3MpYloLLee BO3AENCTBME HA OPraHM3M 3aHMMAaIOLLMXCS.

B [oHckom rocygapCTBEHHOM TexHuyeckom yHuepcuteT (OMTY) ueHTp aganTvBHOW BepxOoBOW e3dbl
cywectayeT ¢ 2020 roga. B HacTosLlee Bpemsa cuMTaeTcs, YTO OCHOBHas 3ajaya aganTUBHOW BEPXOBOMW €34bl —
3710 peabunutaums n abunutaums nuy ¢ OB3. OgHako B pearnbHbIX YCNoBUsX agantauusa Tpebyetca nobomy
YernoBeKY He3aBMCKMMO OT YPOBHS ero 300poBbsi. B aTom nnaHe BepxoBas e3ga sABNsieTCA ooHUM M3 Haubonee
3 heKTUBHBIX CpeacTB, cnocobHbIX obecnevnTb HEOOXOAMMbIN YPOBEHb (PM3NYECKOrO N NMCUXUYECKOTO 340PO0BbS
1 popMMpoBaHNE adanTaluMOHHbIX PE3EPBOB OpraHM3mMa YenoBeka He3aBWCKMMO OT BO3pacTa, Mnorfa U UCXOOHbIX
nokasaTesnien ero 340pPOBbS.

ADAPTIVE HORSE RIDING AS A METHOD OF CORRECTING THE FUNCTIONAL STATE OF STUDENTS
Sobolevalrina V., Fomina Anna S., Tkacheva Elizaveta V
Don State Technical University, Rostov-on-Don, Russia

The dynamics of psychophysiological indicators of the functional state (FS) of 24 full-time veterinary students
of 1-2 courses and 25 evening students in 2021 and 2022, as well as 9 students engaged in recreational horse
riding in the framework of a scientific and educational circle at the Faculty of biowetmed DSTU, were studied. The
functional state of the examined students was monitored using an 8-color version of the Lusher test. The following
indicators were analyzed: vegetative coefficient (VC) and the level of total deviation (TD) of the functional state of
students from the autogenic norm. In 2021, the condition of the surveyed students was unsatisfactory — 70% of
the surveyed had a state of overwork according to the VC indicator and more than half of the students had 4 and 5
levels of CO, which are characterized by emotional instability, low energy potential, increased fatigue and
predominance of anxiety. There was also a tendency to decrease the proportion of students with level 5 CO, which
is characterized by increased fatigue and lack of desire to do anything. It should be noted that among the students
who were engaged in adaptive horse riding, persons with 4 and 5 levels of CO were not identified. In the process of
riding, these students had a normalization of the balance of excitation and inhibition in the cerebral cortex. In
general, horse riding had a normalizing and toning effect on the body of those involved. In the Don State Technical
University (DSTU), the center for adaptive horse riding has existed since 2020. Currently, it is believed that the
main task of adaptive riding is rehabilitation and habilitation of persons with disabilities. However, in real conditions,
adaptation is required for any person, regardless of their level of health. In this regard, horse riding is one of the
most effective means capable of providing the necessary level of physical and mental health and the formation of
adaptive reserves of the human body, regardless of age, gender and initial indicators of his health.

AHAINN3 BOCCTAHOBIIEHUA 3PUTEJNIbHO-MOTOPHOW KOOPOAUHALIMW MPU MPOBYXXOEHUU U3
TPETbEU CTAOUX OHEBHOIO CHA
ConosbeBa A.K.»%, ConoBbeB H.K.2, MokpoycoBa A.O.2 lleBkoBu4 K.M.*, YkpanHueBa 10.B.*
IMIY um. M.B. JlomoHocoBa; 20IBOY Bbicwero obpasoaHuns «MUP3A — Poccuiickuin TeXHONorn4eckumi
yHuBepcuTeT»; S HoBocnbupckuin FlocyaapctBeHHbI YHuBepeuteT; *@IFBYH NHCTUTYT BbICLLEN HEPBHOM
aearenbHocTU n Herpodguanonornm PAH, Mockea, Poccus; v.tirka.99@gmail.com

https://doi.org/10.29003/m3379.sudak.ns2023-19/266-267

[o cux nop HeAoCTaTO4YHO WuccnenoBaHbl NnepBble CEeKyHAObl ﬂp06y)K,D,eHI/IF| OT CHa — KakK 6bICTpO Mbl
Ha4ynHaemMm BOCIMPUHMMATb BHELWHMe CTUMynbl, WU pearnpoBatb Ha HUX, KaK MNpoOUCXoauT BOCCTaHOBIeHUE
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3pUTENBHO-MOTOPHOM KoopAaumHaumu. CyulecTBytoT oTtgenbHble padotbl (Nobili et al., 2011; Peter-Derex et al.,
2015), nokasblBaloLWMe, YTO pasHble 06racT! Mo3ra XxapaKTepusylTcs pasnuyHbiMM NoporamMu akTueaumu 1 npwm
npobyxxaeHun nepexomaT B 60APCTBYIOWNA PEXUM aKTUBHOCTU He oaHoBpemeHHo. Mbl npegnonaraem, 4to
aHanu3 BOCCTaHOBIEHWUS 3pUTENIbHO-MOTOPHOM KooOpAMHauuM B nNepBble CekyHAbl nepexoga OT CHa K
60apCcTBOBAHMIO MO3BOMUT NyYLLlE MNOHATL MEXaHM3Mbl NPOBYXAeHnS.

Llenbto Hawen paboTbl siBNsieTCA aHanv3 BOCCTAHOBMEHUSA 3pUTENbHO-MOTOPHON KOOpAUHAUUW B NepBble
cekyHabl nNpobyxaeHus u3 3 cTagum [HEBHOMO CHa, a WMEHHO, CMOCOBHOCTM YNpaBnsATb TPaAEKTOpUEN
aBmxyLlerocst obbekTa u HanpaenATb €ro B Lernb.

B akcnepumeHTe yuactBoBanu 25 pobposonbueB. 1o U nocrne cHa, a Takke B MepBble CeKyHAbl
npobyxaeHus gobpoBonbLUam npegnarany Ans peleHus 3puTenbHO-MOTOPHY 3afdady. 3agada 3akniovanach B
ynpaBneHun TPaekTopuen Kpyxka, ABUXKYLLErocs No 3KpaHy MOHMTOpa, C NMOMOLLbIO KOnecuka KOMMNbIOTEPHON
MbILLK-KOMNbLA, HageTon Ha naney gobposonbua. Llenb 3agaun: HanpaBuTb KPACHbLIA KPYXOK, BbINETAKOLNA 13
HWXKHEro NeBOro yrna aKkpaHa Co CnyyamHou napabonnueckon TpaekTopuen, TOHHO B Lefb — B YEPHbIA KPYXOK
TaKoro e pasmepa, HaxogsLWmMNcsa B NpaBoM BepxHeM yrny. Kaxxaasa 3agaya gnunace OKomo 2 MUH W1 BKNoYana B
cebs 40 npob, gnuTtenbHOCTbO NpumepHo 2,5 cek. 3anucbiBanu A3, Q0 n AMIT ucneityemoro. OueHnBanm
CKOPOCTb NMEPBON peakuMn Npu peLleHnn 3agadm, KOMYEeCTBO NOMaBLUMX B Liefb KPY>KKOB, M MPOLEHT nonagaHus
TPaeKToOpuM OBWKEHUS KPY>KKa B ONTUMarbHbIN KOpuaop (COOTBETCTBYHOLLMI CAaMOMY KOPOTKOMY NMyTU K Lenu).

MpenBapuTenbHbIN aHanM3 OaHHbIX NokKasarn, Y4To Npu nNpobyxaeHnn M3 3 cTagum cHa CnocobHOCTb TOYHO
ynpaBnsaTb TPAeKTopMen ABMXKYLLErOCs KpyXXKka BOCCTaHaBNMBaeTCs He cpa3dy. HecmoTpsa Ha To, YTO Bpems nNepBon
peakunn ©Obino oavHakoBbiM B 6ogpcTBoBaHMM M npu npobyxgeHun — npumepHo 0,7 cek, nonagaTb B
ONTMMarbHbIN KOPUAOP A0OPOBOMbLLI HAYMHANW 3Ha4MTensHO nodxe: 80% nonagaHve oTMeYanochb TONbKO Yepes
25 cek (c 10-n npobbl). Torga kak B 6oapcTBOBaHMU Yxxe B nepson npobe cpeaHas Aons nonagaHui B KOpuaop
coctaensana 90%. [donsa BepHbix nonagaHui B Lenb npy npobyxaeHun boina 64%, B 6ogpcTeoBaHun — 76%.

Paboma ebirosiHeHa 8 pamkax eocydapcmeeHHo20 3adaHusi MuHucmepcmea obpa3oeaHusi U HayKu
Poccutickoti ®edepavuu Ha 2021-2023 200kbi.

ANALYSIS OF VISUAL-MOTOR COORDINATION RECOVERY UPON AWAKENING FROM SLOW-WAVE
DAYTIME SLEEP
Soloveva Anna K.%4, Solovev Nikolai K.2, Mokrousova Aleksandra O.3,
Liaukovich Krystsina M.#, Ukraintseva Yulia V.*
1ILomonosov Moscow State University, Moscow, Russia; 2MIREA— Russian Technological University, Moscow,
Russia; 3Novosibirsk State University, Novosibirsk, Russia; Institute of Higher Nervous Activity and
Neurophysiology RAS, Moscow, Russia; v.tirka.99@gmail.com

Currently, the first seconds of awakening from sleep have not been sufficiently studied - how quickly people
begins to perceive external stimuli and responds to them; how hand-eye coordination restores. There are some
studies (Nobili et al., 2011; Peter-Derex et al., 2015) showing that different areas of brain are characterized by
different activation thresholds and do not switch to the waking mode of activity at the same time upon awakening.
We hypothesize that the analysis of hand-eye coordination recovery in the first seconds of transition from sleep to
wakefulness will provide a better understanding of awakening mechanisms.

The purpose of our work is to analyze visual-motor coordination recovery in the first seconds of awakening
from slow-wave daytime sleep, namely, the ability to control the trajectory of a moving object and direct it to the
target.

The experiment involved 25 volunteers. The subjects were offered to solve a visual-motor task before and
after sleep and in the first seconds of awakening. In the task motor task, participants had to control the trajectory of
the circle moving across the screen of a computer monitor by turning the wheel of a computer ring-mouse worn on
the volunteer’s finger. The goal was to direct the red circle flying out of the lower left corner of the screen with a
random parabolic trajectory to the black circle of the same size, located in the upper right corner. Each task lasted
about 2 minutes and consisted of 40 trials with duration approximately 2.5 seconds. The subjects' EEG, EOG and
EMG were recorded. We evaluated the speed of first reaction solving the task, the number of circles hitting the
target, and the percentage of the circle's trajectory hitting the optimal corridor (corresponding to the shortest path to
the target).

Preliminary data analysis showed that the ability to accurately control the trajectory of a moving circle is not
immediately restored upon awakening from slow-wave sleep. Despite the fact that the first reaction time was the
same in wakefulness and upon awakening - approximately 0.7 seconds, the volunteers began to hit the optimal
corridor much later: 80% hit was noted only after 25 seconds (from the 10th trial). Whereas in wakefulness the
average proportion of hits the corridor was 90% already in the first test. The percentage of correct hits the target
was 64% upon awakening, while it was 76% in wakefulness.

This work was supported by the state budget for the state assignment of the Ministry of Education and
Science of the Russian Federation for 2021-2023.
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BINUAHUE MUENONENTUAOB HA TAXKECTb ABCTUHEHTHOIO CUHOAPOMA
Y MOP®UH-3ABUCUMbIX MbILLEN NTMHUWN C57BL/6j
CopokuHa H.C., CtapoctuHa M.B.
depnepanbHOe rocygapcTBeHHOE BlofXeTHOE HayvHoe yupexaeHue «deaepansbHblid UCCNeaoBaTENbCKUN LEHTP
byHOaMeHTanbHOW 1 TPaHCASLMOHHOW MeauuuHbl», HoBocnbupck, Poccus; nina@niimbb.ru

https://doi.org/10.29003/m3380.sudak.ns2023-19/268

OTmeHa noTpebneHus HapKOTUKOB Y INOAENW C XPOHUYECKON 3aBUCUMOCTbIO BbI3biBAET BblpaXKEHHbIE
borneBble 1 BeretTaTMBHbIE CUMMTOMbI @BCTUHEHTHOIO CMHOPOMA, KOTOpblE 3acTaBrisAOT UX CHOBa BO3BpaLLaThCs K
npvemy. Llenb pgaHHow paboTbl - onpegeneHne BAWAHWST COYETAHHOIO NpUMeHeHuss mopduHa (M) ¢
muenonentngammn (MI1) Ha TsKeCcTb CMHAPOMAa OTMEHbI y Mblwen nuHun C57BL/6j. [Ins pa3BuTusa 3aBUCUMOCTM
)XMBOTHbIM BHYTPUOPIOLIMHHO BBOAMMM pacTBop MopduHa rugpoxnopuga (10 Mr/kr) exxegHeBHO ABa pasa B OeHb B
TeyeHne 5 gHen. MI1 (2 mkr/kr) BBogunu 3a 15 MyMH o kaxaon nHbekumm mopduHa. MNpenapaTbl passoannu B
dusnonornyeckom pacrtsope (PP). pynnam koHTpons seoannu Ml n ®P B Takom xe obbeme 1 KOHUEeHTpauun.
Ha 6 peHb 4yepes 2 yac nocne nHbekumn M XMBOTHBIM BBOAWMN HAMNOKCOH (5 Mr/kr) ana nposokauum cuHapoma
OTMeHbI. Perncrpaumio cmumntomMoB abCTUHEHL MU NPOBOAMMAM B TeYeHue 15 MUH, noMeLLas Mblllib B NPO3payHbIi
akpunoBbIn UmMnuHAp. O TskecT abCTMHEHTHOro CMHOPOMA CyAWnM MO BbIP@XXEHHOCTM OCHOBHOMO W YacToTe
BCTPEYAEMOCTU AOMOJSHUTENbHbLIX MOBEAEHYECKMX MPU3HAKOB. KONMMYEeCTBO MPbLIKKOB Y MbIWEN, MNOMyYaBLUMX
UHbekuuMn M, U Mmblwen, koTopbiM BBOAMAM M1 1 M2 n M 6bINo NpakTU4eckn oguHakoBo. [Npu codyeTaHHOM
npuMeHeHnn MI5 n M yucno npbpRKKOB ObINO HMXKE, HO pasnuyune Mexay 3TUMWM KUBOTHBIMU W KUBOTHBIMM,
KOTOpbIM BBOAUNN ToNbko M, OblNO HEAOCTOBEPHLIM. Y Mbillen, koTopbiM BBOAUNM MI13, MIN4 u MI16 n M, obuiee
KOMNMMYeCTBO MOACYMTAHHbBIX NPbIKKOB ObINO JOCTOBEPHO MEHbLLUE, YEM Y XXMBOTHBIX, NOMyYaBLUNX TOMBKO MOPGMH
(p=0,002). Msbiwmn, kotopbiMm BBOAUNM MI1 1 ®P, coBepwanu eavHUYHbIe MPbLRKKK (1-2 ApbDKKa), YTO MOXHO
00BACHUTB NONbITKON BbIGPATLCA M3 LMNMHAPA, KONMMYECTBO CTOEK B 9TMX rpyrnnax Obinio JOCTOBEPHO HUXE, YEM Y
Mblwen, nony4aswunx Tonbko M. B rpynnax, rae npumeHsnu M n M, Tpemop nepegHux nan 6bin1 conoctasum c
rpynnonn M. TpyMMuHr y Mbiwen rpynnel M pernctpyvpoBanu OOCTOBEPHO 4alle, Yem BO BCEX ApYrvx rpynnax.
lMocne BBeAEHWsI HANOKCOHa Auapes NpUCyTCTBOBara Y BCEX XXMBOTHBIX BO BCEX rpynnax, nony4aswunx M, ogHako
3HAYUMBbIX MBMEHEHWIA BECA Y MbILLEN BCEX IPynn He ObiNo 0OHapy»XeHO, Kak BOBPEMSsI NATUAHEBHOIO BBeAeHUs M,
Tak M Mocrne WHbEKUMM HarnokcoHa. B uenom, cymmupysi npvsHakm CUHOPOMA OTMEHbl, MOXHO cAenaTb
3aKnyeHme 0 TOM, YTO B MCMOMb30BaHHOW Hamu go3uposke MI11, MIM2 n MI5 He npegoTBpallaloT pasBuTUs
3aBMCMMOCTU OT MOpdMHA U He OcrabnsawT TAKEeCTM CMHOPOMAa OTMEHbl, B TO BpeMs, kak M3, MM4 n M6
CYLLECTBEHHO CHWXalOT CUMNTOMbI abCTUHEHTHOrO CMHAPOMA, YTO yKasbliBaeT Ha Gonee cnabyio 3aBUCUMOCTb Y
XNBOTHbIX.

UccnedosaHue nposedeHo 8 pamkax membl ®PUL| ®TM FGMU-2022-0001.

INFLUENCE OF MYELOPEPTIDES ON THE SEVERITY OF WITHDRAWAL SYNDROME IN MORPINE-
DEPENDENT C57BL/6j MICE
Sorokina Nina S., Starostina Marina V.
Federal Research Center for Fundamental and Translational Medicine, Novosibirsk, Russia; nina@niimbb.ru

Withdrawal of drug use in people with chronic addiction causes severe pain and autonomic symptoms of
withdrawal syndrome, which make them return to drug using. The purpose of this work is to determine the effect of
the combined administration of morphine (M) with myelopeptides (MP) on the severity of withdrawal syndrome in
C57BL/6j mice. To develop dependence, the animals were intraperitoneally injected with a solution of morphine
hydrochloride (10 mg/kg) twice a day for 5 days. MP (2 ug/kg) were administered 15 min before each M injection.
The substances were diluted in physiological saline (FR). The control groups received MP and FR in the same
volume and concentration. On day 6, 2 hours after injection of M, the animals were injected with naloxone (5
mg/kg) to provoke withdrawal. Withdrawal symptoms were recorded for 15 min by placing the mouse in a
transparent acrylic cylinder. The severity of the withdrawal syndrome was judged by the severity of the main and
the frequency of occurrence of additional behavioral signs. The number of jumps in mice injected with M and mice
injected with MP1 and MP2 and M was almost the same. With the combined use of MP5 and M, the number of
jumps was lower, but the difference between these animals and animals that were injected with M alone was not
significant. In mice treated with MP3, MP4 and MP6 and M, the total number of jumps counted was significantly
less than in animals treated with morphine alone (p=0.002). Mice treated with MP and FR made single jumps (1-2
jumps), which can be explained by an attempt to get out of the cylinder, the number of vertical stancts in these
groups was significantly lower than in mice that received only M. In groups where MP and M, forepaw tremor was
comparable to group M. Grooming in mice of group M was recorded significantly more often than in all other
groups. After the administration of naloxone, diarrhea was present in all animals in all groups treated with M,
however, no significant changes in weight were found in mice of all groups, both during the five-day administration
of M and after the injection of naloxone. In general, summing up the signs of the withdrawal syndrome, we can
conclude that at the dosage used, MP1, MP2 and MP5 do not prevent the development of morphine dependence
and do not alleviate the severity of the withdrawal syndrome, while MP3, MP4 and MP6 significantly reduce
symptoms of withdrawal syndrome, indicating a weaker dependence in animals.

The study was conducted within the framework of the FRC FTM FGMU-2022-0001.
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NOTEHUWANBbHbLIE MALLEHWU 3ALLUTHOIO AEACTBUSA ACTAKCAHTUHA B MUTOXOHOPUAX NEYEHU
KPbIC MPU XPOHUYECKOWU ANIKOIrOJIbHOU MHTOKCUKALUU
CotHukoBa J1. [1., Kpectununa O. B., KpectuHuH P. P., OauHokoBa WU. B., BabypuHa 1O. J1.
depnepanbHOe rocygapcTBeHHOE BomxeTHOe yupexaeHne Haykm VIHCTutyT TeopeTnyeckon u
JkcnepuMeHTansHon bruodumankm Poccunckon Akagemumn Hayk, yn. MHctutytekas,3, MNywnHo, Mockosckon o6n.,
3aNeKTpoHHaga noyta: byul@rambler.ru

lMpobnema neyeHns 3aboneBaHUn, BbI3BaHHbLIX XPOHUYECKMM 311I0yNOTPEOeHNEM ankoronem, no-npexHemy
aKkTyanbHa BO BCEM Mupe. HapylueHns dyHKUUIN MUTOXOHAPUIA B NEYEHN SIBNSAIOTCA CaMbiM NepBbIM NPOsIBIIEHNEM
arnkoronbHOM WHTOKcukauun. OgHako, MexaHn3Mbl STUX HapYLUEHWUA U3ydYeHbl HEAOCTATO4HO, W, CredoBaTenbHO,
OCTaeTCs OrPOMHbIA CMEKTP MNOTEHUMAmNbHbIX MULLEHEN B MWUTOXOHAPUSAX OMS1 BO3MOXHOIMO TepaneBTU4eCcKOoro
Bo3aencTeus. B gaHHon pabote npoBefeHbl UCCNeAOBaHMS MexaHu3ama OEWCTBUSA arnkorons Ha MUTOXOHAPUM
NneyYyeHW KpbIC, CBSA3AHHOMO C W3MEHEHWEM MPOHULAEMOCTM MUTOXOHAPMANbHbIX MembpaH (B 4YacTHOCTM,
dyHKUMoHMpoBaHuem MPTP n nameHeHnem npoHuuaemoctn VDAC-kaHanoB). [na nsyyvyeHus BNUsSHWS ankorons
Ha PyHKUMM MUTOXOHOPWUA B Hawen paboTe ObINM NpoBedeHbl MOOENbHbIE 3KCMEPUMEHTbI Ha Kpbicax. Mbl
NPUMEHSANN MOAENb XPOHUYECKOW ankoronbHom uHTokcukauum JNlnbepa — OeKapnu, koTopas no3sonseTt JoouTtbcs
notpebneHvs ankorons B BbICOKMX Ao3ax. XpoHudeckoe noTpebrneHve ankorons MnpuMBOAWT K MOBbLILEHWIO
YYBCTBUTENMbBHOCTM MUTOXOHAPWUIA K uHOykumm mPTP, wn, cnepoBaTenbHO, K YBEMWYEHUIO MNPOHMLAEMOCTU
BHYTPEHHEN MUTOXOHAPUaNbHOW MeMbpaHbl, a Takke K ee genonapusauumn, HabyxaHuio 1 NOBPEXAEHNIO BHELLHEN
MeMbpaHbl. MonyyeHHble B XOA4€e BbINOMHEHMS 3TOM paboThbl AaHHbIE MO3BOMSAOT HAM NPEANONoXNTb HanMyne B
MUTOXOHAPUSAX MNEYEeHW B YCMOBUAX XPOHMYECKOrO arnkoronnsaMa KOMMEHCATOPHOM CUCTEMBbI, (HOPMUPYEMON
benkamn perynaropamm mPTP (CNP, VDAC, TSPO). [aHHbin komnnekc 6enkoB npuvHMMaeT yyacTue B
MeXaHn3Max arnkorosibHON TONEepPaHTHOCTU N 3aBUCUMOCTU Y KPbIC, U, COOTBETCTBEHHO, €r0 KOMMOHEHTbI CNOCO6HbI
cTaTb NOoTeHUManbHbIMU hapMaKkonorMyeckKMMy MULLEHSIMU MPU NTIEYEHUN NaTONOMMI, CBA3aHHbIX C NoTpebneHvem
aTaHona. lMockonbKy AereHepaTuBHbIE M3MEHEHMSI B MEYEHW CBSA3aHbl C Pa3BUTUEM OKUCIUTENBHOIO CTpecca,
aHTMOKCUOAHTbI TakkKe SBMSIOTCSA MEepPCNeKTUBHbIMA CPeACTBaMU AN JleYeHus 3aborneBaHui, CBS3aHHbIX C
ankoronem. ACTakCaHTMH OKa3blBall Cepbe3HOe MONOXUTENbHOE BMWSHME HAa MWUTOXOHAPUM B  YCMOBUSX
arnkorofibHOM WUHTOKCMKaLUK, NpU 3TOM, €ero AencTene ObIfio CBSA3AHO HE C ero aHTUOKCMAAHTHBIMU CBOWCTBaMU, a
C ero BnusiHKEM Ha dyHkunoHmposaHne mPTP, akcnpeccuito M ypoBeHb €e MOoAynATOpPOB, aKTUBHOCTb
OblXaTenbHbIX KOMMIEKCOB MWUTOXOHAPWW. Takum obpa3om, acTtakCaHTMH y4acTByeT B CUCTEME 3aluuTbl
MWUTOXOHAPUN OT MNATOMOMMYECKOro [AencTBust ankorons. Bo3mMOXHO, MuweHsMyn 3heKkToB acTakcaHTuHa
SABNSATCA MUTOXOHApUWAanbHble Oenku, perynupylowme npoHuuaemocts membpaH (CNPase, TSPO), unun 6ernkn,
y4acTBYIOLLME B KOMMNIIEKCAaX AblXaTerbHOW Lenw.

MonyyeHHble faHHbIE MO3BOMAKT NPUBNN3UTLCS K MOHUMAHMIO NaTONMOMMYECKMX NPOLIECCOB, MPOTEKAKOLLMX
NPy XPOHMYECKOW arkorosibHOM WMHTOKCMKAUMM B MUTOXOHAPUSAX neveHn. Bce 31O co3paeT npeanochbinku Ans
MCMoMb30BaHNA acTakCaHTWHa B NeyeHuu nocnenctevMn 3aboneBaHui, CBA3aHHbIX C ynoTpebneHvem aTaHona.
Paboma ebinonHeHa 8 pamkax [ocszalaHusi MHcmumyma meopemu4eckol U 3KcriepuMmeHmarbHoU 6uogu3uxku
PAH Ne 075-01025-23-00.

POTENTIAL TARGETS OF THE PROTECTIVE ACTION OF ASTAXANTIN IN THE MITOCHONDRIA OF THE
LIVER OF RATS FOR CHRONIC ALCOHOL INTOXICATION.
Sotnikova Linda D., Krestinina Olga V., Krestinin Roman R., Odinokova Irina V., Baburina Yulia L.
Institute of Theoretical and Experimental Biophysics RAS, Pushchino, Moscow region, Russia

The problem of treatment of diseases caused by chronic alcohol abuse is still relevant all over the world.
Disorders of the functions of mitochondria in the liver are the very first manifestation of alcohol intoxication.
However, the mechanisms of these violations have not been studied enough, and, therefore, there remains a huge
range of potential targets in mitochondria for possible therapeutic effects. In this work, studies of the mechanism of
alcohol’s action on the mitochondria of the liver liver associated with a change in the permeability of mitochondrial
membranes (in particular, the functioning of mPTP and a change in the permeability of the VDAC channels). To
study the effect of alcohol on the functions of mitochondria, in our work, model experiments on rats were carried
out. We used a model of chronic alcohol intoxication of Liber — DeCarli, which allows you to achieve alcohol
consumption in high doses. Chronic alcohol consumption leads to an increase in the sensitivity of mitochondria to
the mPTP induction, and, therefore, to an increase in the permeability of the inner mitochondrial membrane, as well
as to its depolarization, swelling and damage to the external membrane. The data obtained during the performance
of this work suggest the presence of a compensatory system in the mitochondria of the liver in the conditions of
chronic alcoholism, formed by proteins by mPTP regulators (CNP, VDAC, TSPO). This protein complex takes part
in the mechanisms of alcohol tolerance and dependence in rats, and, accordingly, its components can become
potential pharmacological targets in the treatment of pathologies associated with ethanol consumption. Since
degenerative changes in the liver are associated with the development of oxidative stress, antioxidants are also
promising drugs for the treatment of diseases associated with alcohol. Astaxantin had a serious positive effect on
mitochondria in the conditions of alcohol intoxication, while its effect was not associated with its antioxidant
properties, but with its influence on the functioning of mPTP, the expression and the level of its modulators, the
activity of the respiratory complexes of mitochondria. Thus, Astaxantin is involved in the system of protection of
mitochondria from the pathological effect of alcohol. Perhaps the targets of the effects of astaxantin are
mitochondrial proteins that regulate the permeability of membranes (CNPase, TSPO), or proteins involved in the
complexes of the respiratory chain.
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The data obtained allow us to understand the understanding of pathological processes occurring during
chronic alcohol intoxication in the liver mitochondria. All this creates the prerequisites for the use of astaxantin in
the treatment of the consequences of diseases associated with ethanol use.

The work was performed as part of the state assignment of the Institute of Theoretical and Experimental
Biophysics of the Russian Academy of Sciences No. 075-01025-23-00.

CPABHEHUE CTABUNIOMETPUYECKUX MAPAMETPOB OECJIEAOBAHUA YENTOBEKA
B OBYBU U BE3 OBYBMU
CragHukoB E.H.l, CtagHukoBa H.E.2
ldeaepanbHoe rocyaapcTBEHHOE aBTOHOMHOE 0Opa3oBaTenbHOe yUYpexaeHne Bbiclero o6pasoBaHust « OXHbIN
denepanbHbI yHUBEpPcUTeT», PocToB-Ha-[oHy, Poccus, evgstad@mail.ru ; 2depepanbHoe rocyaapCcTBEHHOE
OlopxeTHOe obpasoBaTenbHOE yupexaeHue Bbicllero obpasoBaHns « POCTOBCKMI rocyaapCTBEHHbIN MeOULUHCKUIA
yHuBepcuteT» MuHucTepcTBa 3gpaBooxpaHeHus Poccuiickon ®epepauun, Poctos-Ha-[oHy, Poccus,
nadezhda.stad@yandex.ru.

https://doi.org/10.29003/m3381.sudak.ns2023-19/270-271

lMpy [ONYyCKOBOM KOHTpONe AucneTyepoB, BOAMTENEN TPAHCMOPTHbIX CPeacTB, Mpyv NpeanonieTHOM
KOHTpPOMNE nNUIOTOB M Nuu, Ybsl NMpodeccusi ConpskKeHa C MNOBbIWEHHbIMU TpebOoBaHUAMKU K YenoBe4Yeckomy
aKkTopy, BaKHO MMETb BO3MOXHOCTb MONlyyaTb ONEPaTMBHYD U OOBLEKTMBHYK MHGOPMALUIO O COCTOSHUK
YyeroBeka HeMnocpeAcTBEHHO nepen Hadanom paboTbl. Takasi BO3MOXHOCTb NpPefoCTaBnseTcs METOLMKOMN
«donyckoBbin koOHTponb» ([K) komnbioTepHoro ctabunoaHanusaTopa «CrtabunaH-01-2» n npegnaraeMon Hamu
ncuxocTabunomMeTpuyeckon MeTOANKOM Ha ocHoBe TpeHaxépa «lMocTtpoenne kapTuHok» (MK) MO «Crabunax-01-
2».

Wcnonb3oBaHue 3TMX METOAMK Marno 3aBucuT OT BoO3pacTa, nona, pocta u Beca Yenoseka, No3sonset
OLlEHUTb ero peakumio Ha bmanyeckme, NCUxXmyeckne Bo3oencTeus, Ha ynotpebneHne ankorons nunnm HapkoTUKOB.
O6cnenoBaHnst MPOBOAATCA B YCMOBUAX, HE Tpebyromx crneumanbHOW MOArOTOBKM U KPEnneHus SaT4YMKOB Ha
Teno obcnegyemoro, OAHako MpU MOTOKOBOM obcrnefoBaHWM 3adepXKu BO3HUKAKOT Ha npouedype CHATUSA ©
opeBaHun obyBsu.

Mbl MpoBenu NOHIMTIOOHOE UCCeJoBaHWe, B KOTOPOM CEMUOECATUNETHUI J0OpOBONeL nepes KaxabiM 13
16 paboumx gHewn npoxoawmn obcnepoBaHue Metoankamu OK u MK B 06yBu (60TMHKM C kabnykom 1 cM) n Ges
o6yBwu. B pesynbTate 6binn cchopmmupoBaHbl BIOOPKM CTabMIOMETPUYECKMX NapameTpOB, 3aperMcTpUpoBaHHbIX B
obyBn n 6e3 obyeu: cpegHu pasbpoc L (Mm); cpegHsasi ckopocTb nepemelteHuns L0 (mm/cek); ckopocTb
U3MEHeHNs nnowagn CTaToKMHEe3MorpaMmmbl (KB.MM/CEK); nnowagb annunca (KB.MM); KOIMMULUMEHT cxaTus;
WHAOEKC CKOPOCTW; OLEeHKa ABWKEHMUS; ANMHA B 3aBUCUMOCTM OT nnowagu (1/mMm); KayecTBo (PyHKLMN paBHOBECUS
(%). Mpwn cpaBHEHUUN t-KpUTEPUEM 3HAYUMbIX Pa3NMYUA BbIDOPOK 3TMX NMapameTpoB B 3TOM MCCNenoBaHWM He
okasanocb. B o0yBu Tak xe, kak u 6e3 obyBu, hopMMpyOTCA MHOMBUAYANbHbIE HOPMbI, OTHOCUTENIBHO KOTOPbIX
oueHMBarTCA (PyHKUMOHANbHOE U NCUXOMYHKLMOHANBbHOE COCTOSIHME YernoBeka. Ha oCHOBaHWM 3TOro NUOTHOMO
nccrnegoBaHus Mbl NPeanonoXunm BO3MOXHOCTb NPOBEAEHMS OOMYCKOBLIX CTabunomMeTpruyeckmx obcrneaoBaHun
nmu, Yba nNpodeccus ConpsbkKeHa C MOBbILEHHbIMU TPEOOBaAHUSIMU K YeroBevYeckoMy (hakTopy B CTaHAapTHOM
noBcegHeBHOW paboyen o0yBu.

COMPARISON OF THE STABILOMETRIC PARAMETERS OF HUMAN EXAMINATIONS IN SHOES
AND WITHOUT SHOES
Stadnikov Evgeny N.%, Stadnikova Nadezhda E.?
1Southern Federal University, Rostov-on-don, Russia, evgstad@mail.ru; 2Federal state budgetary educational
higher education institution "Rostov state medical University" of the Ministry of health of the Russian Federation,
Rostov-on-Don, Russia, hadezhda.stad@yandex.ru

During access control of dispatchers, vehicle drivers, pre-flight control of pilots and persons whose
profession is associated with increased requirements for the human factor, it is important to be able to receive
prompt and objective information about the state of a person immediately before starting work. Such an opportunity
is provided by the “Permission control” (DC) method of the “Stabilan-01-2” computer stabilizer analyzer and the
psycho-stabilometric method proposed by us based on the “Picture Construction” simulator (PC) of the “Stabilan-
01-2” software.

The use of these techniques does not depend much on the age, sex, height and weight of a person, it allows
you to evaluate his reaction to physical, mental influences, to the use of alcohol or drugs. Examinations are carried
out in conditions that do not require special preparation and mounting of sensors on the subject's body, however,
during streaming examinations, delays occur in the procedure for removing and putting on shoes.

We conducted a longitudinal study in which a 70-year-old volunteer was examined before each of 16 working
days by the DC and PC methods in shoes (boots with a heel of 1 cm) and without shoes. As a result, samples of
stabilometric parameters were formed, registered in shoes and without shoes: average scatter of CP (mm);
average speed of movement of the central screw (mm/sec); the rate of change in the area of the statokinesiogram
(square mm/sec); ellipse area (sq.mm); compression ratio; speed index; motion estimation; length depending on
the area (1/mm); the quality of the equilibrium function (%). When compared with the t-test, there were no
significant differences between the samples of these parameters in this study. In shoes, as well as without shoes,
individual norms are formed, against which the functional and psycho-functional state of a person is evaluated.
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On the basis of this pilot study, we suggested the possibility of conducting tolerance stabilometric examinations of
persons whose profession is associated with increased requirements for the human factor in standard everyday
work shoes.

CTABUNIOMETPUYECKAA METOOUKA OLEHKU MCUXUYECKOWU YPABHOBELLEHHOCTH
CrapgHukoB E.H.
depepanbHOe rocygapcTBeHHOE aBTOHOMHOE obpasoBaTernbHOE yyYpexaeHne Bbiclero obpasoBaHns «HOxHbIN
deaepansHbIi yHUBepcuTeT», PoctoB-Ha-[oHy, Poccus, evgstad@mail.ru

https://doi.org/10.29003/m3382.sudak.ns2023-19/271-272

[aBas dwusnonornyeckoe obocHoBaHWE pasnuMyHbiM TUNam noesefeHus (tTemnepamenTam), V. I1. NMasnos
npuwen K TakMM COYeTaHWAM TUMOMOrMYecknx OCOBEHHOCTeW MNpOSBNEHNS CBOWCTB HEPBHOW CUCTEMbl Kak
cuna/cnaboctb. B cBow o4vepedb cuna nNposIBNSAETCA  Kak  HeypaBHOBELLUEHHOCTb/YPaBHOBELLEHHOCTb;
YPaBHOBELLEHHOCTb KaK MHEPTHOCTL/MOABUXHOCTb.

12 npakTnyeckn 340poBbix oHowen (18-21 neT) yyacTBoBanu B JIOHTUTIOAHOM MCUXOCTabMITOMETPUYECKOM
uccnegosaHum (0T 5 po 9 obcnegoBaHun kaxabin). [NcuxoctabunomeTpuyecknini NpPounb  BbIYUCAANM
OTHOCUTENBHO CTaTUCTUYECKN 3HAYMMbIX MCMxocTabunomerpuyeckux wkan (oyku (o), owmnbkm (ow), nHTepsan
3axBaTa (MHT.3ax.), MHTepBan yknagku (UHT.yKI), CKOPOCTb 3axBaTta (CK.3ax), CKOPOCTb YKnagku (CK.yKi), CKOPOCTb
owmnbkn (ck.ow); wkanam onpocHuka EPQ AiseHka: skcTpasBepcusi/MHTpaBepcust (3KC/MHT), HEWpoTu3M (Hen),
ncuxoTmam (Ncux), MCKpeHHOCTb (Mckp); onpocHuka CCI1 MopocaHoBon: nnaHvpoBaHue (nn), MogenupoBaHue
(moa), mporporpammupoBaHue (Npor); oueHWBaHWe pesyrnbTatoB (ou.pe3), mbkocTb (rMb) camocToATENbHOCTb
(cam); obwwmini ypoBeHb (00.yp); cybTecToB Bekcnepa: He3akoH4YeHHble KapTuHku (HK) u kybukm Kocca (kK)),
MomnyyeHHbIX Ha OCHOBE napameTpoB cTabunomeTpuyeckoro TpeHaxépa  «[llocTpoeHne  KapTMHOK»
ctabunoananusatopa «Crtabunan-01-2». Ha ocHoBaHuM BbluMcieHUn koadduumneHtoB Bapuaumn (KB)
CYMMapHbIX BECOBbIX OTKIMKOB MCUXOCTAOMIOMETPUYECKNX XapaKTEPUCTUK CPpeaHne 3Ha4YeHUs Ko3hPULMEHTOB
Bapuauui (CKB) ncuxoctabunometrpmnyeckux npodunern MOXHO CUMTaATb UYUCMAEHHBIMU 3HAYEHUAMWU CTEneHu
ypaBHOBELLEHHOCTU 0BCNeaoBaHHbIX OHOWeN. Hanpumep, Ansa IHOWKW MHEPTHOro Tuna ypasHoBeweHHocTn CKB
paBeH (5,45), a KB ncuxoctabunomeTpuyecknx xapakrepuctuk: o4(2.55), ow(10.36), nHT.3ax(8.24), uHt.ykn(6.07),
ck.3ax(1.98), ck.ykn(2.59), ck.ow(17.20), akc/uHT(6.61), Hel(4.59), ncux(2.37), nckp(6.37), nn(3.24), mox(7.61),
npor(3.41), ou.pe3(5.02), mn(5.33), cam(2.66), 06.yp(3.83), Hk(1.52), kk(7.37). Ona tOHOWM NOABMXKHOIO TuMa
ypaBHoBeLleHHocTu CKB paBeH (21.72), a KB ncuxoctabnnoMeTpuyeckmnx xapakrepuctuk: o4(22.98), ow(34.45),
WHT.3ax(29.00), wuHT.ykn(28.29), ck.3ax(23.57), ck.ykn(28.92), ck.ow(39.45), akc/mHT(20.15), Hewn(31.14),
ncux(14.06), nckp(7.23), nn(28.92), mon(24.18), npor(6.49), ou.pe3(27.64), run(11.46), cam(22.16), 06.yp(13.78),
HK(11.13), kk(9.37). [Ona toHOWM npomexyToyHoro Ttuna ypasHoBeweHHocTn CKB paseH (11.17), a KB
xapaktepucTuk: o4(8.49), ow(21.19), uHTt.3ax(20.89), nHT.ykn(19.21), ck.3ax(10.70), ck.ykn(10.82), ck.ow( 26.63),
3kc/mHT(9.91), Hen( 10.40), ncmx(6.61), nckp(9.50), nn(6.41), moa(12.03), npor(9.62), ou.pe3(12.80), run(5.42),
cam(4.56), 06.yp(2.24), Hk(5.50), kk(10.42). Takum 06pa3oM, cCTeneHb YpPaBHOBELLUEHHOCTU TemrnepaMeHTa
YyerioBeka MOXHO onpeaensTe NOCPeACTBOM NCUXOCTabnnomMeTpuyeckoro MeToaa.

STABILOMETRIC METHOD FOR ASSESSING MENTAL BALANCE
Stadnikov Evgeny N.
Southern Federal University, Rostov-on-don, Russia, evgstad@mail.ru

Giving a physiological justification for various types of behavior (temperaments), I. P. Pavlov came to such
combinations of typological features of the manifestation of the properties of the nervous system as
strength/weakness. In turn, strength manifests itself as imbalance/balance; balance as inertia/mobility.

12 apparently healthy young men (18-21 years old) participated in a longitudinal psycho-stabilometric study
(from 5 to 9 examinations each). The psycho-stabilometric profile was calculated relative to statistically significant
psycho-stabilometric scales (points (p), errors (err), capture interval (c.int), laying interval (l.int), capture speed
(c.sp), laying speed (l.sp ), rate of error (r.err), scales of the Eysenck EPQ questionnaire: extraversion / introversion
(ex / int), neuroticism (neu), psychotism (ps), sincerity (sin); Morosanova’s SSP questionnaire: planning (pl),
modeling (mod), programming (prog), evaluation of results (ev.res), flexibility (fl), independence (ind), general level
(gen.l); Wexler subtests: unfinished pictures (up) and Koss cubes (kc)), obtained on the basis of the parameters of
the stabilometric simulator "Construction of pictures” of the stabiloanalyzer "Stabilan-01-2". Based on the
parameters of the stabilometric simulator "Building pictures" of the stabiloanalyzer "Stabilan-01-2". Based on the
calculation of the coefficients of variation (CV) of the total weight responses of psycho-stabilometric characteristics,
the average values of the coefficients of variation (AVCV) of psycho-stabilometric profiles can be considered
numerical values of the degree of balance of the examined young men. For example, for a young man of an inert
type of balance, the AVCV is (5.45), and the CV of psycho-stabilometric characteristics: p(2.55), err(10.36),
c.int(8.24), 1int(6.07), c.sp(1.98), l.sp(2.59), r.err(17.20), ex/int(6.61), neu(4.59), ps(2.37), sin(6.37), pl(3.24),
mod(7.61), prog(3.41 ), ev.res(5.02), fl(5.33), ind(2.66), gen.I(3.83), up(1.52), kc(7.37). For a young man of the
mobile type of balance, the AVCYV is equal to (21.72), and the CV of psycho-stabilometric characteristics: p(22.98),
err(34.45), c.int(29.00), Lint(28.29), c.sp(23.57), 1.sp(28.92), r.err(39.45), ex/int(20.15), neu(31.14), ps(14.06),
sin(7.23), pl(28.92), mod(24.18), prog(6.49), ev.res(27.64), fl(11.46), ind(22.16), gen.l(13.78), up(11.13), kc(9.37).
For a young man of an intermediate type of balance, the AVCV is equal to (11.17), and the CV of the
characteristics: p(8.49), err(21.19), int.zah (20.89), l.int(19.21), c.sp(10.70), 1.sp(10.82), r.err(26.63), ex/int(9.91),
neu(10.40), ps(6.61), sin(9.50), pl(6.41), mod(12.03), prog(9.62), ev.res(12.80), fl(5.42), ind(4.56), gen.l(2.24),
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up(5.50), kc(10.42). Thus, the degree of balance of a person's temperament can be determined by the psycho-
stabilometric method.

POJb ®YHKLUMOHAIIbHOWU ACUMMETPUU MONYLWAPUA B ®OPMUPOBAHUN
CTPECCOYCTOUYMNBOCTU YEINOBEKA
CrepnuroBa O.I1.
depnepanbHoOe rocygapcTBeHHOE aBTOHOMHOE obpa3oBaTenbHOE yupexaeHme Bbiclero obpasoBaHus
«Poccuiicknin yHueepcuteT TpaHcnopTa» PYT (MUWT), Mockea, Poccus; sterligova_o@mail.ru

https://doi.org/10.29003/m3383.sudak.ns2023-19/272

Bonpocbl MexnonywapHon acummeTpuM B KOHTeKCTe npobnem cTpecca HefoCTaTOYHO W3y4eHbl, a
pesynbTaTbl CYLUECTBYHLIMX WCCMEeAOBaHWMM 4acTo MpoTMBOPeYMBbl. B OonblUMHCTBE CnyvaeB acummeTpus
paccMmaTpvBaeTcs B ABYX HampasneHusax: cneuvanusaumm nonywapuyin ronoBHOro Mo3sra u ux B3anMOAencTBUM B
obecneyeHnn NCUXNYECKON AeATEeNbHOCTN YerioBeka. B 3aBUCMMOCTM OT KOHKPETHbIX YCIIOBUIA MOXET pa3BuBaTbCH
OTHOCUTENbHOE npeobnagaHve MbIWEHNS NEBOro WUNW npaBoro nonywapus, YTo BO MHOrom onpegensiet
NCUXONOrMYEeCcKue XapakTepucTUKM MHAMBUAA, B TOM YMCME YCTOMYMBOCTb YerioBeKa K CTPECCOBbIM (hakTopam.
dusnonornyeckne n NCxoPusnonornyeckne ocobeHHoCTn YyernoBeka OENCTBUTENbHO BNUSIOT Ha BO3HUKHOBEHWNE
n ctagumn ctpecca. B Hactoswee Bpemsa B u3yveHUM DyHKLMOHAmNbHbIX aCUMMETPWUA He CyLeCTBYEeT eAuHOW
knaccudmkauum, TMNOMOMMYECKOro OMMCaHUs, MEeTOAONOrMN U TEPMUHONOMMU U3YYeHNs TUMOB naTepanusauuu,
4YTO MPWMBOAWUT K HEOAHOPOAHLIM M 4acTO NPOTUBOPEYMBBLIM pe3ynbTaTaMm WCCefoBaHWM fOAen C pasHou
naTepanbHON opraHusauuen Mmosra. Llenb gaHHOro mMccnegoBaHWsa 3aknioyanacb B BbISIBIIeHUM OCOGeHHoCTen
CEHCOMOTOPHbIX Mepudepuyecknx acMuMMeTpuin U KX BAMAHUM Ha OPMUPOBAHME CTPECCOYCTONYMBOCTM
YyenoBseka. B nccnegosaHvuv npuHMManu yvyactne CTyAeHTbl TPETbEro Kypca ryMmaHMTapHbIX cneumnanbHocTen. Ans
nccrnegoBaHus 0COBEHHOCTEN CEHCOMOTOPHOW acMMMETPUN UCMonb3oBanacb MeToaMka, OCHOBaHHas Ha npobax
pasnuyHbix aBtopoB (A.P. Ilypua, T.M. OobpoxotoBa, H.H. BparnHa, B.I. AHaHbeB u Aap.). TecT AHHerT,
paspaboTtaHHbin M. AHHeT B 1970 roay, 6bin MCNonb3oBaH ANa onpegeneHus Begylen pyku. [ns nccnegosaHns
YPOBHA  CTPECCOYCTOMYMBOCTM M afanTUBHbIX ~ BO3MOXHOCTEW  YenoBeka C  Y4eTOM  HeKOTOpbIX
NCUXOU3NONOTMYECKNX U COLMAnNbHO-NCUXOMOMMYECKUX  XapaKTepUCTUK  npumeHsancad  MHOroypoBHeBbI
NMYHOCTHBIM onpocHuk (MIO) «ApanTMBHOCTL», paspaboTanHbin A.l. MaknakoBeiM u C.B. YepMsHUHBIM.
BbiiBNeHo cooTHOWeEHWEe YHKUMOHANBbHONW MEXMNOMyLWapHOA acvuMMeTpuMn W MNOABEPKEHHOCTW CTpeccy:
OBHapyXeHo, YTo ambugekcTpam CBOWCTBEHHA BbiCOKash aAanTUBHOCTb U MeHee KOH(IUKTHbIE OTHOLLUEHUS C
OoKpyXeHuem. MOXHO npeanonoXuTtb, YTO AdaHHble nuua ObicTpee ycBavBalT MaTepuarn, C MerkocTbio
nepekmniyalTca C OAHOW 3a4ayun Ha ApYryto, OLEHMBAKOT CUTYaLMI0 C pasHbIX CTOPOH, 6Gonee opneHTUpOBaHbI Ha
coumanbHoe OKpyXeHue, N 3amevaloT Npoucxodsiine U3MeHeHns B coumyme, Tak Kak Yy HUX 3agencTBoBaHbl oba
nonylwapus rofioBHOrO Mo3ra Mpu aHanu3e OKpyxawlwen AencreutenbHocTn. [logoGHble TeHOeHuun
OEeNCTBUTENbHO MOryT MOBbIWATL NOKasaTenu CTPecCOoyCTOMYMBOCTW, OOHaKO WCCNedoBaHWst B 3Tow obnactu
Hy>XgalTcs B AanbHenwen paspaboTke n bonee getanbHOro 1 BCECTOPOHHErO aHanmaa.

THE ROLE OF FUNCTIONAL ASYMMETRY OF THE HEMISPHERES IN THE FORMATION OF HUMAN
RESISTANCE TO STRESS
Sterligova Olga P.
Federal State Autonomous Educational Institution of Higher Education "Russian University of Transport" RUT
(MIIT), Moscow, Russia; sterligova o@mail.ru

The issues of interhemispheric asymmetry in the context of stress problems are not well understood, and the
results of existing studies are often contradictory. In most cases, asymmetry is considered in two directions:
specialization of the cerebral hemispheres and their interaction in ensuring human mental activity. Depending on
the specific conditions, the relative predominance of thinking of the left or right hemisphere may develop, which
largely determines the psychological characteristics of the individual, including the person's resistance to stress
factors. The physiological and psychophysiological characteristics of a person really affect the occurrence and
stages of stress. Currently, in the study of functional asymmetries, there is no single classification, typological
description, methodology and terminology for studying the types of lateralization, which leads to heterogeneous
and often contradictory results of studies of people with different lateral brain organization. The purpose of this
study was to identify the features of sensorimotor peripheral asymmetries and their influence on the formation of
human stress tolerance. The study involved third-year students of humanitarian specialties. To study the features
of sensorimotor asymmetry, a technique based on the samples of various authors (A.R. Luria, T.P. Dobrokhotova,
N.N. Bragina, B.G. Ananiev, etc.) was used. The Annette test, developed by M. Annette in 1970, was used to
determine the dominant hand. To study the level of stress resistance and adaptive capabilities of a person, taking
into account some psychophysiological and socio-psychological characteristics, the Multilevel Personality
Questionnaire (MLQ) "Adaptiveness" developed by A.G. Maklakov and S.V. Chermyanin. The correlation of
functional interhemispheric asymmetry and susceptibility to stress was revealed: it was found that ambidexters are
characterized by high adaptability and less conflict relations with the environment. It can be assumed that these
individuals absorb the material faster, easily switch from one task to another, assess the situation from different
angles, are more oriented towards the social environment, and notice changes in society, since both hemispheres
of the brain are involved in their analysis of the environment. reality. Such trends can indeed increase stress
tolerance, but research in this area needs further development and more detailed and comprehensive analysis.
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OCOBEHHOCTU NOBEAEHUA HOKAYTHbIX MO FEEHY FAMMA-CUHYKITEUHA MbILLEN
CyxaHoBa 10.C.12, Yanpos K.[1.12
LNHCTUTYT ON3MONOrNYecKn akTMBHBIX BellecTB PefepanbHOro rocy4apCTBEHHOIO BHOMKETHOIO yYpeXxaeHns
Haykn ®efepanbHOro ccneaoBaTenbCKOro LieHTpa Nnpobnem XMMmnyeckom omsmkm n MeguuuHCKONn Xummm
Poccuiickon akagemumn Hayk, YepHoronoska, Poccus;
2pepepanbHoOe rocygapcTBeHHOEe aBTOHOMHOE 0bpasoBaTerbHOE yUYpeXaeHNe BbiCLLEero obpasoBaHms
«benropoackun rocygapCTBeHHbIM HaLMOHaNbHbIN UCcregoBaTenbCkuin yHuBepcuteT», benropoa, Poccus;
sukhanova.js@gmail.com

https://doi.org/10.29003/m3384.sudak.ns2023-19/273

CWHyYKNenHbl — CeMENCTBO CUHanTU4eckux Genkos, cocTosiee u3 anbga-, 6eta- n ramma-cuHyKneuHa.
XoTa dmsmonornyeckme yHKUMM 3TUX BEnKoB BO MHOMOM OCTalTCS HEVU3BECTHbI, OHWM UrpaloT BaXKHYIO POSib B
npoueccax 3K3ouutTo3a W 3HJouuTo3a. bBbbiNo nokaszaHo, 4YTO ramMma-CMHYKNEeMH CrnocobeH BnvATb Ha
JodamuHeprmyeckyo nepegadvy uMMmnynbca B HEPBHOW CUCTEMeE, YTO MO3BONSAET MpPeanosioXUTb WU3MEHeHue
MOTOPHBIX W KOTHUTUBHbIX (PYHKUUA HEPBHOW cuCTeMbl Npu yTpaTe 3aToro Genka. [Ons NOATBEPXAEHWUS 3TON
rmnoTesbl ObINn cchopmMmpoBaHbl rpynnbl XMBOTHbIX: C57BI/6J 6e3 mogudumkaumn reHoma (WT), ¢ OONHOYHBIM
HOKayTOM ramma-cuHykneuHa (G-KO), pgBovHbIM HokayTom anbca- wu 6eta-cuHyknemHa (AB-KO) wu
BeccuHyknenHoBble (ABG-KO) xmBoTHble. Camubl B Bo3pacTe 13 MmecsueB Oblnin NpoTeCTUPOBaHbI B CTaHAAPTHbIX
MOTOpPHbIX TecTax — «Cuna xBaTtkuny, «llepeBepHyTas ceTkay, «YCKOPSALWUINCA poTapoa», N KOTHUTUBHBIX TecTax:
«OTKpbITOE None», «Pacno3HaBaHne HOBOro obbekTay, «Y-00pasHbii NabupunHT», «BoaHbin nadbupnHt Moppucay,
«MpynogHATLIN KpecToobpasHbIv NabUpUHTY, «pUHYOUTENBLHOE NNaBaHMey.

Pe3ynbTaTtbl MOTOPHbLIX TECTOB MOKa3anu CHUWXEHWE Cunbl nepegHnx KOHEeYHOCTENW WU  HapylleHue
KOOPOWHALMWN Yy MbILLEN C HOKayTOM ramma-cuHykrneunHa B tecte «Cuna xsaTkm» u «lNepesepHyTas ceTka». OgHako
B TeCTe «YCKOpSAILWMINCA poTapoa» He Bblno BbiSBREHO pasnuyuun mexay rpynnamm WT n G-KO, a takke WT un
ABG-KO. Bo Bcex KOrHMUTMBHbIX TecTax Obina BbisiBEHa TMNepakTUBHOCTb XMBOTHbIX rpynnbl ABG-KO no
cpaBHeHuo ¢ WT. Mbiwn ¢ HOkayTOM ramma-cuHykrnenHa B Tectax «OTkpbiToe none», «PacnosHaBaHmne HOBOro
obbekTa» n «Y-06pasHbii NabUPUHT» AEMOHCTPUPOBaNM (PEHOTUM XMBOTHBLIX OUKOrO Tuna, B TO BPeMS Kak B
rpynne AB-KO Obin BbiSIBeH deHOTUN, 6nmnskmii K 6eCCUHYKNEUHOBBLIM XUBOTHbIM. B «BogHom nabupuHTe
Moppwuca» ckopocTb Mbiwen rpynnbl G-KO Obinia 3Ha4YMTENbHO HWXKE, YeM Yy BCEX OCTamnbHbIX TPyMm, OO4HAKO
HapyLleHWIn OONTOBPEMEHHOW NaMsTU BbIABNEHO He Obino. Takke Ana aTon rpynnbl Obio MOKa3aHO CHUXEHWE
[enpeccmMBHO-NMOAOOHOrO M TPEBOXHOrO noBefeHunst B Tectax «[puHyauTeneHoe nnaBaHuey u «[punoaHaTbIn
KpecToobpasHbln NabnpuHT» COOTBETCTBEHHO.

Takum 06pas3om OTCYTCTBUE ramma-CUHYKIenHa B HEPBHOW CUCTEME NMPUBOOUT K CHUXEHMWIO nokasatenen
CUMbl N HapPYLLIEHUO KOOPAUHALMKN, CHKEHUIO MPOSBIIEHNS AEenPecCUBHO-NOAOBHOrO 1 TPEBOXHOIO NoBedeHwus,
HO He 3aTparmeaeT npoLecchl (OPMUPOBaHUS KPaTKOBPEMEHHOW U A0SITOBPEMEHHOWN NaMATH.

UccnedosaHue 8bInonHeHo rpu uHaHcosol noddepxke MuHobpHayku Pocculickoli ®edepayuu,
CoenaweHue Ne(075-15-2021-1346 u cmunieHOuu Cl1-547.2022.4.

ASPECTS OF BEHAVIOR IN GAMMA-SYNUCLEIN KNOCKOUT MICE
Sukhanova luliia S.%2, Chaprov Kirill D.%?
linstitute of Physiologically Active Compounds Federal Research Center of Problems of Chemical Physics and
Medicinal Chemistry, Russian Academy of Sciences, Chernogolovka, Russian Federation;
2Federal State Autonomous Educational Institution of Higher Education «Belgorod State National Research
University», Belgorod, Russian Federation; sukhanova.js@gmail.com

Alpha-, beta-, and gamma-synuclein are a family of synaptic proteins. The physiological functions of these
proteins, while largely unclear, play an important role in the processes of exocytosis and endocytosis. It has been
shown that gamma-synuclein is able to influence dopaminergic transmission in the nervous system, thus changing
the motor and cognitive functions were predicted with the loss of this protein. To confirm this hypothesis, groups of
animals were formed: C57BI/6J without genome modifications (WT), with single gamma-synuclein knockout (G-
KO), double alpha- and beta-synuclein knockout (AB-KO), and synuclein-free (ABG-KO) animals. At 13 months
age, males were tested in standard motor tests - "Grip Strength”, "Inverted Grid", "Accelerating Rotarod", and
cognitive tests: "Open Field", "Novel Object Recognition”, "Y-Maze", "Morris water maze", "Elevated plus-maze",
"Forced swim".

Motor test results showed reduced forelimb strength and impaired coordination in gamma-synuclein
knockout mice in the "Grip Strength" and "Inverted Grid" tests. However, in the “Accelerating Rotarod”, no
differences were found between the WT and G-KO groups, and between the WT and ABG-KO groups. In all
cognitive tests, ABG-KO group showed a hyperactive behavior relative to WT. Gamma-synuclein knockout mice in
the "Open Field", "Novel Object Recognition", and “Y-maze” tests exhibited the wild-type phenotype, while the AB-
KO group showed a behavioural profile close to synuclein-free animals. In the "Morris Water Maze", the speed of
G-KO mice was significantly lower than that of all other groups, but there were no long-term memory impairments.
This group also showed a decrease in depressive-like and anxious behavior in the "Forced Swim" and "Elevated
Plus-maze" tests, respectively.

The absence of gamma-synuclein in the nervous system causes a decrease in strength and coordination, a
reduction in depressive-like and anxiety-like behaviour, but has no effect on short-term or long-term memory
formation. The study was supported by the Ministry of Education and Science of the Russian Federation,
Agreement No. 075-15-2021-1346, and scholarship SP-547.2022.4.
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BIIUAAHUE HOPMOBAPUYECKOW M’MNOKCUU HA AKTUBHOCTb MEXAHU3MOB SHEPIOOBECMNEYEHUA
U JNHAMUKY BUOXUMUYECKUX NAPAMETPOB CMTOPTCMEHOB
NPU BbIMONMHEHNUN YMCTBEHHOU PABOTbI
Tamb6oBueBa P.B.1, Ceunn [.U1. %, BouTeHko 10.J1.}, Nantes A.WU. %, NMneTtHeBa E.B.!
1 Poccuiickun yHuBepcuteT cnopTa «FLOJIN®Ky» (PYC «'LOJTM®K») Mockea, Poccus, ritta7 @mail.ru

https://doi.org/10.29003/m3385.sudak.ns2023-19/274-275

B HactoAwmi nepuoa oueHka aganTauMOHHBIX W KOMMEHCATOPHbIX MeXaHW3MOB paboTbl opraHusma
CNOpPTCMEHa K WM3MEHEHMI0 Ta30BOr0 COCTaBa OKpYyXallleh cpeda saBNAeTcA akTyanbHow npobnemon. U3
nuTepaTypbl M3BECTHO, YTO TUMOKCUS BbI3bIBAET MONOXWUTENbHbLIN OTKIMK OpraHM3mMa npu  BbINONHEHUN
dusnyeckon pabotbl. OgHaKO cBEAEHUSI O BRMSHUU MMMNOKCUM Ha MokKasaTtenu yMCTBEHHOW paboTkl OcTalTcs A0
CErofHsILUHEro BpeMeHU dparMeHTapHbiMW. Llenbio HacTosiero vccnegoBaHust SBUNOCH WM3YYEHME BIUSAHUS
HOpMOGapunYecKor rMMNOKCUM Ha akTUBHOCTb MEXaHM3MOB 3HeproobecneyeHns u BroxmMmmyeckme nokasareny npu
BbINOMHEHNN CMOPTCMEHAMW YMCTBEHHON paboTel. HaydHoe HabniogeHve Obino nposegeHo B nabopaTtopuu
MbILLEYHOW AesTenbHOCTU U BoccTaHoBnenus HWW cnopta u cnoptmBHonm meguuuHbl «TLUOJIMOK» (PYC
«UOJIMDK»).  BbicokokBanupumumMpoBaHHblE  CMOPTCMEHbI  LMKIUYECKMX  BWOOB  CriopTa  BbIMNOMHAMM
ncuxouanonormyeckne TecTol MO ONPEeAerneHnto  YMCTBEHHOMW paboTocnocobHOCTM € MCMONb30BaHMEM
NporpaMmHoOro annapaTHoro komnnekca «CrnopTUBHBLIN NCMXOMU3NONOr» U MMMNOKCUHECKUA METOoA C MOMOLLbIO
rmnokcukaTopa «3BepecT-1». ccnegosBaHve NpoBOAMIIOCH NO CTaH4APTHOMY MPOTOKONY WM BKAKOYaNo Tpu aTana.
Bbino nokasaHo, YTO ypoBEHb MOMOYHOWM KUCIOThI NMPU BbINOIHEHUN YMCTBEHHOW paboTbl 3HAaYMMO MOBbLILIAETCS U
COXPaHSAETCA Ha BbICOKOM YpPOBHE Oaxe B nepuog oTapixa. Mexgy Tem npu noBTOPHOW YMCTBEHHOW paboTte
BblPa)XEHHbIX U3MEHEHMWIN B YPOBHE NakTaTta He BbisBneHo. OgHako nNpy BO34ENCTBUM MMNOKCUM YPOBEHb NakTaTa B
KPOBM LOCTOBEPHO yBenuuuBaeTcsd. KoHuUeHTpauus roko3bl MOCTENEHHO CHMXXAETCs, OQHAKO Mpu MOBTOPHOWM
paboTe 3TOT NoKasaTenb CHWXaeTca AOCTOBEPHO. Mexady TeM BO3OenCcTBue rmnokCumn NpuBoauT K A4OCTOBEPHOMY
NnoBbILWEHMIO 3TOro nokasatens. KoHueHTpauus nokasaTenenW TPUrMMUEpUOOB W XONEeCcTepuHa 3Ha4YMMo
NOBbLILLAETCA U YAEPKMBAETCH Ha BbICOKOM yPOBHE A0 KOHLUA uccnegoBaHus. Takas e QuHamuvka BbiSBNsSeTcs U
npyM BO3OEWCTBUM HOPMOBAPUYECKON T[UMOKCUKW, OAHaKo MpuM MOBTOPHOM paboTe B 3TUX XKe YCroBMAX
TpUrNuUepuabl U XorecTepyH JOCTOBEPHO CHUXKAIKOTCS.

Takum oOpa3om, nony4veHHble pe3ynbTaTbhl MOKa3anu W3MEHEHWst MEXaHW3MOB 3HeproobecneveHus,
KOTOpble BbI3BaHbl, KaK BbINOMHEHNEM CaMON YMCTBEHHOW paboTkl, Tak U MOcne BO34eNCTBMA HOpMobapryeckon
rmnokcun. Nocne npebbiBaHNsi CMOPTCMEHOB B MMMOKCUYECKMX YCITOBUAX 3HAYMMO U3MEHSAIOTCA rOMeocTaTuyeckme
nokasaTenu KOHUEHTpaLuuy MOMOYHOW KUCIOThI, MI0KO3bl, TPUIMULEPUOOB U XOnecTepnHa, Mobunusawumsa KOTopbix
curHanuampyet 06 akTMBM3auUM 3HEPreTMYecKMx NMpoLEecCOoB U yCuneHun aHaspobHoro rmukonusa. Mexay tem
NMOBTOPHOE BbINOSIHEHWE YMCTBEHHOM paboTbl Mocne BO3AEWCTBUA TMMNOKCMYECKOro CTMMyna cnocobcTtByeT
YMEHbLUEHWNIO KOHLEHTpaLMn rNoKo3bl, TPUrMMLEPNAOoB, XonecTtepmHa Ha )OHE MOBbLIEHUS YPOBHSA MOJSIOYHOW
kucnotbl. locne Bo3gencTBUst HOPMOGAPUYECKOW TUMOKCUM MPOUCXOOAT 3HAYMMble W3MEHEHUS MEXaHU3MOB
aHeproobecneyeHnss n OMOSHEpPreTU4ecKoro npoguns CropTCMEHOB, KOTOpPble OMNPEedEensATCs CHWKEHUEM
pe3ynbTaTUBHOCTM NPU BbINOHEHUN MOTOPHbIX 3a4au.

ABTOpPbI COOOLLAIOT, YTO HE MOMyYanu HUKaKoro (PUHaHCMPOBAHNSI U BCe 3aTpaTbl Ha uccrnegoBaHue Gbinu
NIMYHBIMU BKITA4aMM aBTOPOB.

INFLUENCE OF NORMOBARIC HYPOXIA ON THE ACTIVITY OF ENERGY SUPPLY MECHANISMS AND
DYNAMICS OF BIOCHEMICAL PARAMETERS OF ATHLETES WHEN PERFORMING MENTAL WORK
Tambovtseva Ritta', Sechin Dmitry !, Voitenko Yuri', Laptev Alexei !, Pletneva Elenat
1 Russian University of Sports "GTSOLIFK" (RUS "GTSOLIFK") Moscow, Russia, ritta7 @mail.ru

At present, the assessment of adaptive and compensatory mechanisms of the athlete's body to a change in
the gas composition of the environment is an urgent problem. From the literature it is known that hypoxia causes a
positive response of the body when performing physical work. However, information about the effect of hypoxia on
mental performance remains fragmentary to this day. The purpose of this study was to study the effect of
normobaric hypoxia on the activity of energy supply mechanisms and biochemical parameters when athletes
perform mental work. Scientific observation was carried out in the laboratory of muscle activity and recovery of the
Research Institute of Sports and Sports Medicine "GTSOLIFK" (RUS "GTSOLIFK"). Highly qualified athletes of
cyclic sports performed psychophysiological tests to determine mental performance using the Sports
Psychophysiologist software hardware complex and the hypoxic method using the Everest-1 hypoxicator. The
study was carried out according to a standard protocol and included three stages. It has been shown that the level
of lactic acid significantly increases during mental work and remains at a high level even during the rest period.
Meanwhile, during repeated mental work, no pronounced changes in the level of lactate were detected. However,
under the influence of hypoxia, the level of lactate in the blood significantly increases. The concentration of glucose
gradually decreases, however, with repeated work, this indicator decreases significantly. Meanwhile, the effect of
hypoxia leads to a significant increase in this indicator. The concentration of triglycerides and cholesterol indicators
significantly increases and remains at a high level until the end of the study. The same dynamics is revealed under
the influence of normobaric hypoxia, however, with repeated work under the same conditions, triglycerides and
cholesterol significantly decrease.

Thus, the results obtained showed changes in the mechanisms of energy supply, which are caused both by
the performance of the mental work itself and after exposure to normobaric hypoxia. After the stay of athletes in
hypoxic conditions, the homeostatic indicators of the concentration of lactic acid, glucose, triglycerides and
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cholesterol significantly change, the mobilization of which signals the activation of energy processes and an
increase in anaerobic glycolysis. Meanwhile, the repeated performance of mental work after exposure to a hypoxic
stimulus contributes to a decrease in the concentration of glucose, triglycerides, and cholesterol against the
background of an increase in the level of lactic acid. After exposure to normobaric hypoxia, significant changes in
the mechanisms of energy supply and the bioenergetic profile of athletes occur, which are determined by a
decrease in performance when performing motor tasks.

The authors report that they did not receive any funding and that all research costs were the personal
contributions of the authors.

UCMNMOJIb3OBAHUE BITAHKOBbLIX METOOOB UCCINNEAQOBAHUA B Y‘-IEBHO-BOCHVITATEJ’IbVHOIZ PABOTE
C OETbMWU, UMEIOLLIUMU HAPYLLUEHUA B PA3BUTUU CEHCOPHbIX ®YHKLUUA
TapHoBckas T.A.»2 Heseposa A.C.!
ldenepanbHoe rocyaapcTBeHHoe OlompkeTHOe obpasoBaTenbHOe yupexaeHme BbicLlero obpasoBaHus
«MockoBCKuMI Negarorm4yecknin rocygapcTBeHHbIN yHuBepcuteT», Mockea, Poccus;
°['ocynapcTBeHHOE BIoaKeTHOE CTaLuMOHapHOE yUYpexaeHue coumanbHoro obenyxmnsaHns « CeMenHblin LeHTP
nmeHun A.U. MewepsikoBay, MockoBckas obnacTb, Poccus, tantarl956@yandex.ru

https://doi.org/10.29003/m3386.sudak.ns2023-19/275-276

CospeBaHne (yHKUMOHAMNbHLIX CUCTEM OpraHu3mMa Ha KaaoM 3Tane OHToreHesa, C Mo3uunmM Teopun
dyHKUMOHaNbHbIX cucteM (AHoxuH, 1998), obycrnoBnuBaltT afanTMBHOE MOBEAEHME 4eroBeka Mpu  €ero
B3aMMOAENCTBUM C OKpY>KatoLen cpenon.

B uccnepoBaHum yyacTBoBanu AeTw, UMeOLWMe KOMMMEKCHble HapylleHUs B pasBUTUMM 3pPEHUd U cryxa,
WHTENNEKTYyanbHbIX U ABuUratenbHbix OyHKUMN. Bce getm - BoCnUTaAHHMKU y4eBHO-KOPPEKLUNOHHOIO OTAEneHus
uHtepHata (Ceprues-locag). Bo3spactHon guanasoH - 12—-18 net (15 gerten). B yyebHOM geaTenbHOCTM AeTn
NCNONb3YIOT 3pUTENbHBIA KaHan BOCMPUATUSA. A B KOMMYHUKaLMAX - MCMOMb3YHT PasHOW CTEMEHU YCMeLIHOCTH
XKECTOBYI0, AAKTUITBHYIO U YCTHYIO peydb, Cneunmnyeckn BblpaXeHHyo. A, Takke geTtu, obyyatoLlimecss B 0O6bIMHON
wkone (17 peten).

Y Bcex geTen onpenensny OencTBue ogHOOOpasHbIX pasgpaxuternen Ha VHOMBMAYanbHble 0COGEHHOCTM
KOHLUEHTpauum BHUMaHWS (TOYHOCTb M NPOAYKTUBHOCTb BbIMOMHEHUS paboTbl). [Ans aToro, B AMHamuke y4ebHown
JesitenbHoCTW, wucnonb3oBanu 6naHk «bykBeHHaa Tabnvua AHdumoBa». Y Bcex pJeten (y4acTHUKOB
nuccnegoBaHus) npouenypa muccnenosaHnst oguHakoas. OgHako, B rpynne geTen ¢ HapylleHUsMU B pasBuUTMM U
3peHna n cnyxa, pasmep wpndTa GykBEHHbIX 0D03HA4YEHMI COOTBETCTBOBAN y4eOHbIM NOTPEOHOCTAM AeTeN.

PesynbTtat OueHKM MOMyYeHHbIX OaHHbIX: Y AEeTeN, MMEILWMX HapyLleHUs B pasBUTUM 3PEHUS U Chyxa,
OunanasoH nokasarternen TOYHOCTM (Npwu nepBoM 3HakomcTBe ¢ 6naHkom) coctasun 0,21-0,80 ycnoBHbIX eanHuL,
npogyktneHocTe 168-1088 ycnoBHbIX eguHul. Torga, kak y geten obbiyHoW wkonbel — 0,85—-1 m 705-1584
COOTBETCTBEHHO.

B Ttoxe BpeMs, obpaboTka nokasatenem TOYHOCTU U MPOOYKTUBHOCTM BbINOMHEHUSA paboTbl B AMHAMUKE
y4yebHoOI OeATenbHOCTY MO3BOMMITA HE TOMBbKO OLEHUTb KOHLEHTPaUU0 BHUMAHWS B PasBUTUM, HO U OTpaXKeHue
pearmpoBaHus opraHuaMa eTen ¢ 0COOEHHOCTAMU B pa3BUTUN CEHCOPHBLIX (PYHKUUA Ha AeATeNbHOCTb. A, Takke
OCOBEHHOCTU 3PUTENIbHO-MOTOPHOW KOOpAWHAUWUW, W, KOCBEHHO, CEHCOMOTOPHOW (YHKUMW pykU. Pesynbrathbl
MOryT ObITb UCNONb30BaHbI AN pelleHns 3agay y4ebHo-BocnnTaTenbHOro npoiecca pebeHka B cMcTeMe «cpea-
pebeHok» 1 aganTaunm AeTen K oKpyXxarLemMmy Mupy.

THE USE OF BLANK RESEARCH METHODS IN EDUCATIONAL WORK WITH CHILDREN WITH DISORDERS
IN THE DEVELOPMENT OF SENSORY FUNCTIONS
Tarnovskaya Tatiana A.> 2, Neverova Anastasiya S.!
1Federal State Budgetary Educational Institution of Higher Education «Moscow Pedagogical
State University» (MPGU); 2GBSSO MO "Family Center named after A.l. Meshcheryakov",
Moscow region, Russia, tantar1956 @yandex.ru

The maturation of the functional systems of the body at each stage of ontogenesis, from the standpoint of
the theory of functional systems (Anokhin, 1998), determines the adaptive behavior of a person in his interaction
with the environment.

The study involved children with complex disorders in the development of vision and hearing, intellectual and
motor functions. All children are pupils of the educational and correctional department of the boarding school
(Sergiev Posad). The age range is 12-18 years (15 children). In educational activities, children use the visual
perception channel. And in communications, they use gestural, dactylic and oral speech, specifically expressed, to
varying degrees of success. Also children studying in a regular school (17 children).

The effect of monotonous stimuli on individual features of concentration of attention (accuracy and
productivity of work performance) was determined in all children. To do this, in the dynamics of educational activity,
the form "Letter table of Anfimov" was used. All children (study participants) have the same research procedure.
However, in the group of children with developmental disabilities and vision and hearing, the font size of the letter
designations corresponded to the educational needs of children.

The result of the evaluation of the data obtained: in children with visual and hearing impairments, the range
of accuracy indicators (at first acquaintance with the form) was 0.21-0.80 conventional units, productivity was 168-
1088 conventional units. Whereas, for ordinary school children - 0.85-1 and 705-1584, respectively.
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At the same time, the processing of indicators of accuracy and productivity of work performance in the
dynamics of educational activity allowed not only to assess the concentration of attention in development, but also
to reflect the reaction of the body of children with peculiarities in the development of sensory functions to activity.
And, also, the features of hand-eye coordination, and, indirectly, the sensorimotor function of the hand. The results
can be used to solve the problems of the educational process of the child in the "environment-child" system and the
adaptation of children to the world around them.

CPABHEHUE BNUAHUA AHTAPHOM KUCNOTbl HA HENPOBOCMNANEHWE B MO3rE CTAPEIOLLMX KPbIC
NP KYPCOBOM NAPEHTEPAJIbHOM U NEPOPAJIbHOM BBEOEHUU
TepexuHa O.J1., Kuposa 0.U.
depnepanbHoe rocygapcTBeHHoe BogkKeTHOe HaydHoe yupexaeHne «HayyHo-uccnenoBaTenbCkum MHCTUTYT
obuen natonormum n natocuamonorumny, Mocksa, Poccus; bioenerg@mail.ru

https://doi.org/10.29003/m3387.sudak.ns2023-19/276-277

Mpobnema HepaspewmMoro BAMNOTEKYLIEro CTapyeckoro HeMpOBOCNaneHns, rmaBHOro NaToreHeTUYeCcKoro
MexaHuM3Ma BO3pacT-aCCoOLMUPOBAHHON HenpoaereHepaumm u HempoaucdyHKuuKW, npegonpedenuna MnOUCK U
pa3paboTky HOBbIX 3PPEKTUBHBIX MMMYHOMOAYMNSATOPOB, 06nagalLwmx He TONbKO MMMYHOCYNPECCOPHOW, HO U
npopaspeluarllenn akTMBHOCTbIO. B kayecTBe NOTEHUManbHOr0 9HAOMEHHOTO akTuBaTopa MEXaHW3MOB
paspelleHnsi BocnaneHus Obina uccrieqoBaHa siHTapHasi kucroTa (metabokuH), peuentop kotopon (SUCNRT)
KOHCTUTYTMBHO 3KCMpEeccupyeTcs BCEMU TUNamm MMMYHOLIMTOB.

MeTogom BecTepH-6noT-aHanm3a Obina npoBefeHa oLeHKa NPOTUBOBOCMANUTENbHbBIX M NpopaspeLLaroLLmx
3 heKTOB AHTAPHOM KUCNOTbI Npu 14-4HEBHOM NepoparibHOM BBeAEeHUWU pasHbix ee o3 (150 mr/kr, 75 mr/kr, 15
Mr/Kkr) 25-mMecsvHbiM  GenbiM  6ecnopogHbiM  KpbiCam-CaMuaM C  XPOHUYECKUM  acenTUyYecKMM CTapyecKum
HevipoBocnaneHvem. bbino  BbINOMHEHO CpaBHEHME MOMyYeHHbIX [AaHHbIX C  YCTaHOBIIEHHbIM  paHee
NpoTUBOBOCMANUTENbHBIM aencTenem napeHTepansHo BBEAEHHOMN AHTapHoOM KMCMoThI
(atunmeTunrmgpokeunmpuguHa (OMIT1) cykumHaT (mekcmpon), 100 mr/kr, B/6, 14 gHen). lNokasaHo, 4TO MpM
nepopancHOM BBELEHUWN SIHTApPHasi KMCIOTa CHWKaeT YPOBEHb 3KCMPECCUM MapKEPOB MPOBOCMANUTENbHOMN
nonspusauun mukpornum (Iba1, TNF-a, IL-18) n actpornmu (GFAP), Bbi3biBaeT yBenMyYeHne YpPOBHA IKCMPECCHm
MUKpornuaneHoro daroumtapHoro peuentopa CD206, nmmyHocynpeccopHbix untoknHoB (TGF-B1, IL-10), 4yto B
uenom ceBuaetenbcTByeT 06 UMMYHOMOZYNMPYIOLWMX MNPOTUMBOBOCMANMUTENbHBIX 3ddekTax nepopanbHo
BBEOEHHON SHTapHoW kucnoTbl. Hambonee BbipaxeHHoOe fenictBue, conoctasumoe ¢ B/6 BBegeHvem 3MITI
CyKumHaTta, okasbiBana pgosa 150 wmr/kr/cytkn. [dosa 15 wmr/kr He Bnuana Ha um3ydaemble napameTpbl. [pu
nepopanbHOM BBEAEHUM SHTAPHOW KUCINOTbl akTMBauus npouecca uepebpanbHOro MUTOXOHAPUOreHesa,
yCTaHOBMeHHasi paHee npuv B/6 BBeaeHUN sHTapHoun kucnoTel (OMITI cykuuHaT), oTcyTcTBOBana. Takum obpasom,
npyM nepopanbHOM BBEOEHWM SHTApPHOW KUCMOTbl MPOTMBOBOCMANUTENbHbIE 3(dEKTbI COXPAHSIIOTCH, HO
npoaHabonuyeckne apekTbl (CTUMYNALUS MATOXOHAPUOreHe3a) HUBeNUpyTCs. lMonyyeHHble pe3ynbTaTbl MOryT
ObITb CBA3aHbl C MeTabonuyeckon gerpagaumen AHTApHOM KUCINOThbl KULWEYHBIM MUKPOOUMOMOM [0 NPOMUOHOBOM
KMcnotbl, npeogoneBatowen MNOb 1 okasbiBaloWwen NPOTUBOBOCNANUTENbHOE OEWCTBME 4Yepes crneuunduyeckune
peuentopbl FFAR2/FFARS.

Takum obpasom, BrepBble MOKa3aHO, YTO MapeHTepanbHOe BBeAEeHVWE SHTAPHOW KUCNOThl SBNAETCA
onpegensawwmMm  ycrnoBuem  gna passutua  cykumHat/SUCNR1T-cneuudmyeckon  MMMyHOMOAYNUPYHOLLEN
aKTMBHOCTM, BKINIOYas ee NpOTUBOBOCNANMTENbHbIA U NpOopaspeLLaroLLmii acnekTbl.

COMPARISON OF THE INFLUENCE OF SUCCINIC ACID ON NEUROINFLAMMATION IN THE BRAIN OF
AGING RATS AFTER THE COURSE OF PARENTERAL AND ORAL ADMINISTRATION
Terekhina Olga L., Kirova Yuliya l.

Federal State Budgetary Scientific Institution "Institute of General Pathology and Pathophysiology"”, Moscow,
Russia; bioenergy@mail.ru

The problem of non-resolving sluggish senile neuroinflammation, the main pathogenetic mechanism of age-
related neurodegeneration and neurodysfunction, predetermined the search and development of new effective
immunomodulators that have not only immunosuppressive, but also pro-resolving activity. As a potential
endogenous activator of resolution mechanisms of inflammation, succinic acid (metabokine), whose receptor
(SUCNR1) is constitutively expressed by all types of immunocytes, was studied.

Western blot analysis was used to assay the anti-inflammatory and pro-resolving effects of succinic acid
after 14-day oral administration of its various doses (150 mg/kg, 75 mg/kg, 15 mg/kg) to 25-month-old white
outbred male rats with chronic aseptic senile neuroinflammation. The obtained data were compared with the
previously observed anti-inflammatory effect of parenterally administered succinic acid (ethylmethylhydroxypyridine
(EMHP) succinate (Mexidol), 100 mg/kg, intraperitoneally, 14 days). It has been shown that orally administered
succinic acid reduces the level of expression of markers of pro-inflammatory polarization of microglia (Ibal, TNF-aq,
IL-1B) and astroglia (GFAP), increases in the level of expression of the microglial phagocytic receptor CD206,
immunosuppressive cytokines (TGF-B1, IL-10), which generally indicates the immunomodulatory anti-inflammatory
effects of orally administered succinic acid. The most pronounced effect, comparable to i.p. administration of EMHP
succinate, was exerted by a dose of 150 mg/kg/day. The dose of 15 mg/kg did not affect the tested parameters.
After oral administration of succinic acid, activation of cerebral mitochondriogenesis, previously observed with i.p.
administration of succinic acid (EMHP succinate), was absent. Thus, with oral administration of succinic acid,
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anti-inflammatory effects are preserved, but pro-anabolic effects (stimulation of mitochondriogenesis) are
eliminated. The results obtained may be associated with the metabolic degradation of succinic acid by the intestinal
microbiome to propionic acid, which crosses the BBB and exerts an anti-inflammatory effect through specific
FFAR2/FFAR3 receptors.

Thus, it has been shown for the first time that parenteral administration of succinic acid is a crucial condition
for the development of succinate/SUCNRZ1-specific immunomodulatory activity, including its anti-inflammatory and
pro-resolving aspects.

N30dOPMbI KPEATUH®OCPOKUHA3bI MPU MCUXUYECKUX U HENPOOEMEHEPATUBHbIX
3ABOJIEBAHUAX
TepewkuHa E.B., CaBywkunHa O.K., Bokwa WU.C., NMpoxoposa T.A., BopobbeBa E.A., Byp6aena I'.LLl.
depnepanbHOe rocyaapcTBEHHOE BIOaAXETHOE Hay4HOe yupexaeHue "HayyHbl LeHTp NCUXMYECKOoro 340poBbs”,
Mocksa, Poccus, neurochem06@mail.ru

https://doi.org/10.29003/m3388.sudak.ns2023-19/277-278

O6ocHoBaHue. KpeatunHdpocdokuHasza (KPK) wurpaet knwouyeByld ponb B 3SHepreTndeckom Metabonusme,
perynupys ypoBeHb AT®. Y yenoBeka onucaHbl AUMeEpHble uuTonnasmartmdeckne mnsogopmbl KOK — mosroeas
(KoK BB) u mbiweyHas (KOK MM), n oktamepHble mMuToxoHgpwuanbHble (MTKPK) — mosroBasi, HasbiBaemas
noscemecTHo BcTpevatowenca (U-MTKOPK), n mbiweyHas (s-mTKOK2). KOK BB npucytctByeT B OCHOBHOM B
acTpouuTax U onurogeHapouuTtax, B HempoHax ee MeHblue. MTKOK1 npucyTcTByeT B MUTOXOHOPUAX BCEX TUMNOB
KNeToK, HO CaMblll BbLICOKWA €€ ypoBeHb — B HeupoHax. MTKOPK wurpaeT BaxHyl0 pofb B 3HepreTU4eckom
MeTabonmMame MUTOXOHAPWUA, a MUTOXOHApWarnbHas OUCHYHKUUSA BOBMeYeHa B MATOreHe3 MCUXMYECKUX U
HevipogereHepaTmBHbIX 3abonesaHun. OnybnukoBaHo wccnegoBaHne MTKOK npu 6onesHn [NapkuHcoHa (BI1),
BbISIBNEHO 3HAYUTENbHOE CHKEHUE akTUBHOCTU U-MTK®PK, HO He s-MTK®K B kpoBm GonbHbix BT no cpaBHeHuto ¢
KOHTponem, Habnoganacb 3HauMmasn Koppensaums mexagy akTuBHOCTbo U-MTK®OK 1 CKkopoCTbio NporpeccMpoBaHus,
NPOAOIMKNTENBbHOCTLIO M BO3pacToM Havana 3abonesaHus bl. NccneposaHusa Hawen nabopaTtopum NOCBSLLEHbI B
ocHoBHOM K®K BB npu wusodpernmn n 6onesnn Anburerimepa (BA).

MaTtepuan n metopbl. ViccnegoBaHve nNpoBedeHO Ha obpasuax TkaHu npedpoHTanbHOW, NepegHen n 3agHen
NMMOMYECKON KOpbI, TMAMOKaMna M KOopbl MO3Xe4Yka KOMMEKUUU ayTOMCUAHOTO MO3ra KOHTPOMbHBIX CIy4YaeB U
DonbHbIX WKr3odpeHren n BA (rpynnbl NaTonorMm M KOHTPOMS ypaBHEHbI MO BO3pacTy M MOCTMOpTanbHOMY
uHTepBany). B akcTpakTax nerko pactsopumbix 6enkoB onpegensnacb aktuBHOCTb KOK (kMHeTnyeckum meToaom,
no HeopraHuyeckomy docdaTy) U OTHOCUTENbHOE KONMMYecTBO umMyHopeakTnBHon KOK cybbeamnuy B (ECL-
UMMYHOBMOTTUHIOM C UCMOMb30BaHMEM MOHOKITOHAMbHbBIX aHTUTEN).

PesynbTaTtbl u 06cyxaeHune. OOHapyxeHo kak nageHne aktuHocTn KOK, Tak n cHmkeHune konnyectsa KOK B Bo
BCEX WCCNEeOOBaHHbIX CTPYKTypax Mo3ra y OomnbHbIX LWM3odpeHuen, Tak u y 6onbHbix BA no cpaBHeHuio C
kKoHTpornewm (p<0,01).

3akntoueHume. MNMageHne aktneHoctTn KOK 1 peskoe cHmkeHne konuvectsa KOK B B Mo3re 605bHbIX LWN30dpeHNei
n BA NpuBOAAT K CyLLECTBEHHOMY HapYLLUEHUIO 3HEPreTM4eckoro metabonvama mMosra, YTo SABMASeTCs OOHUM U3
acnekToB naToreHesa 3TWX 3aboneBaHM, @ HOBblE OaHHble NUTepaTypbl O CHWXEHUW akTUBHOCTU U-MTKOK B
kpoBwu npu Bl nossonsT paccmaTpmBatbh akTUBHOCTb KPK B KpOBM naumeHTOB B KadecTBe kaHOudata Ha porb
HOBOTO MNPWXMU3HEHHOTO Ouomapkepa HapylleHWst 3JHepreTMdeckoro MeTabonuMama npu  MNCUXUYECKUX U
HenpoaereHepaTUBHbIX 3aboneBaHnsIX.

CREATINE PHOSPHOKINASE ISOFORMS IN PSYCHIATRIC AND NEURODEGENERATIVE DISEASES
Tereshkina Elena B., Savushkina Olga K., Boksha Irina S., Prokhorova Tatyana A.,
Vorobyeva Elena A., Burbaeva Gulnur Sh.

Federal State Budgetary Scientific Institution " Mental Health Research Centre ", Moscow, Russia,
neurochem06@mail.ru

Background. Creatine phosphokinase (CK) plays a key role in energy metabolism by regulating ATP levels. Four
isoforms of CK have been described in humans: cytoplasmic - brain (CK BB) and muscle (CK MM), and
mitochondrial (MtCK) — found in brain so-called ubiquitous, uMtCK, and sarcomeric one, sMtCK. Astrocytes and
oligodendrocytes, but not neurons are enriched with CK BB. uMtCK is present in the mitochondria of all cell types,
but its highest level is found in neurons. Although MtCK plays an important role in mitochondrial energy
metabolism, and mitochondrial dysfunction is involved in the pathogenesis of mental and neurodegenerative
diseases, the only study is published on MtCK, namely in Parkinson's disease (PD), which revealed a significant
decrease in the activity of uMtCK, but not sMtCK in the blood of patients with PD compared with control. A
significant correlation between uMtCK activity and the rate of progression, duration, and age of onset of the
disease was found in patients with PD. Our research focuses mainly on CK BB in schizophrenia and Alzheimer's
disease.

Material and methods. The study was carried out on tissue samples of the prefrontal, anterior and posterior
cingulate cortex, hippocampus and cerebellum cortex of the autopsy brain collection of control cases and patients
with schizophrenia or AD (the groups were matched by age and postmortem interval). Extracts of easily soluble
proteins were prepared from these samples, followed by the CK activity measurements (by inorganic phosphate)
and the relative amount of immunoreactive CK B subunits determinations (by ECL immunoblotting using
monoclonal antibodies).
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Results and discussion. A drastic significant decrease in the concentration of CK was found in all studied brain
structures both in patients with schizophrenia and AD, compared with age-matched control cases. Both a decrease
in CK activity and a statistically significant drop of the amount of CK B subunits were registered in all studied brain
structures, in patients with schizophrenia and in patients with AD compared with the controls (p<0.01).

Conclusion. The decrease in CK activity and drastic drop in the amount of CK B in the brain of patients with
schizophrenia and AD lead to a significant disruption of the brain energy metabolism, one important pathogenesis
aspect of these diseases, whereas new literature data on a decrease in the activity of blood uMtCK in PD allow us
to consider the activity of CK in the blood of patients as a candidate for the role of a novel vital biomarker of energy
metabolism disorders in mental and neurodegenerative diseases.

ACCOLUUALNA YPOBHA CbIBOPOTOYHOI'O NPOJIAKTUHA U NMOJNTIMMOP®HbLIX BAPUAHTOB N'EHA
GRM7 Y BOJIbHbIX LUIN30O®PEHUEN, MPUHUMAKOLWLNX KOHBEHLUUWOHAIBbHBIE

N ATUNNYHBIE AHTUNMCUXOTUKA

TuryHues B.B.}, KopHetoBa E. I'.2, ®egopeHko 0.10.1, KopHeToB A.H.2, MonTaBckas E.I".}, Bonko A.C.!

IHay4yHo-uccnenoBaTenbCKMIM MHCTUTYT NCMXUYECKOTO 300POBbsi TOMCKOIO HaLMOHaNbHOro UCCNefoBaTeNbCKOro
MeaMUMHCKOro LieHTpa, ToMmck, Poccus;
2depepanbHOe rocyaapcTBeHHoe BlogkeTHoe obpa3oBaTeribHOE yUpeXaeHMe BbICLLEro 06pa3oBaHms
«Cunbunpckunii rocyaapCTBEHHbIV MEOULIMHCKNIA YHUBEPCUTET» MUHUCTEPCTBA 3A4paBoOXpaHeHnst Poccuinckom
depepaumu, Tomck, Poccus; cristall2009@live.ru

https://doi.org/10.29003/m3389.sudak.ns2023-19/278-279

BeepneHwne. [JopammHoBasi, CEPOTOHMHOBAS W ryTaMaTHas CUCTEMbl TECHO B3aMMOAENCTBYIOT B MaToreHese
n cdapmakoTepanun wnsodpeHun. Mol cchbopmynmpoBanu runotesy, YTo nonMMmopdHbie BapuaHTel reHa GRM7
MOryT ObITb acCoOUMMPOBaHbI C Pa3BUTUEM TMNEPNPONAKTUHEMUN Yy OOMbHbIX LWM3OPEHNEN, NPUHUMAIOLLMX
KOHBEHLMOHarbHbIE N aTUMWYHbIE aHTUMCUXOTUKM B KavecTBe Ba3oBon Tepanmm.

MaTepuan n metoabl. beino obcneposaHo 432 naumeHTa CNaBsHCKUX HALUMOHANBHOCTEW C YCTaHOBMEHHbIM
anarHosom wwmsodpenuns. OHK Bbigensnu u3 nenkoumtoB nepudepuyeckon KpoBW CTaHOapTHbIM  (beHon-
XNopoopMHbIM  MeTodoM. [nsi NUIIOTHOrO TFeHOTMNUPOBaHUS Obino BbiopaHo 6 SNPs B reHe GRMY7.
OnpegeneHne annenbHbIX BapyvaHTOB UCCNeQyeMbIX NonMMopdunamMoB nposoaunu metogom lMUP B peanbHoM
BpeMeHW. YpOBEHb MNpOMakTuHa Onpeaensancsa MMMYyHOMEPMEHTHbIM MeTogoM. CTraTucTtmyeckyo obpaboTky
OaHHbIX MPOBOAMMM C WCMONb30BaHMEM MNakeTa CTaHAApPTHbIX MpuKNagHbix nporpamm Statistica for Windows
(v.12.0).

Pesynbtatbl n obcyxaeHne. Cpegn NpUHMMAOLLMX KOHBEHLMOHANbHBbIE @aHTUMNCUXOTUKN Obinn BbISBMEHDI
CTaTUCTUYECKM 3HAYMMble pPas3nuyMs YPOBHEN CbIBOPOTOYHOrO MpOMakTMHa B 3aBUCUMOCTW OT [EHOTWUNOB
nonumopdgHoro BapuaHta GRM7 rs3749380 (H=7,36; p=0,025). ¥ Hocutenen reHotuna TT nponaktuH Obin
noBbILLIEH NpUMepHo B nontopa pasa (50,11 [22,99; 92,15] Hr/mn) B cpaBHeHUM ¢ HocuTenamu reHotunos CC n CT
(30,96 [16,36; 61,56] Hr/mn 1 27,40 [13,83; 61,95] Hr/mMmn, cooTBeTCTBEHHO). BbisiBNeHHasa accouunaunsa He TOMNbKO
NOATBEPXAAET POfb rMyTaMaTepPrMYeckon CUCTEMbI B pa3BUTUN LWIM3OMPEHNU, HO U AEMOHCTPUPYET MoTeHuman
y4éTa reHeTMYECKOWN COCTaBNALEN Anst Tepanum 60MbHbIX C JaHHbIM PACCTPONCTBOM.

@uHaHcuposaHue pabombi: Pocculickuli Hay4HbIl ¢oHO, epaHm «Ponb memunuposaHus [AHK u
rnonumopguamMa 2eHo8 erlymamamepauyeckol cucmembl 8 KIUHUKe, KoeHUmueHom Oechuuyume u mepanuu
wu3sogbpeHuuy; (Ne 21-15-00212) 2021 — 2023 ee.

ASSOCIATION OF SERUM PROLACTIN LEVEL AND GRM7 GENE POLYMORPHIC VARIANTS IN PATIENTS
WITH SCHIZOPHRENIA TAKING CONVENTIONAL AND ATYPICAL ANTIPSYCHOTICS
Tiguntsev Vladimir V.%, Kornetova Elena G.%, Fedorenko Olga Yu.!, Kornetov Alexandr N.?,
Poltavskaya Evgenya G.%, Boyko Anastanya S.!
1 Research Institute of Mental Health, Tomsk National Research Medical Center, Tomsk, Russia;
2 Federal State Budgetary Educational Institution of Higher Education "Siberian State Medical University" of the
Ministry of Health of the Russian Federation, Tomsk, Russia; cristall2009@live.ru

Introduction. Dopamine, serotonin and glutamate systems closely interact in the pathogenesis and
pharmacotherapy of schizophrenia. We formulated a hypothesis that polymorphic variants of the GRM7 gene may
be associated with the development of hyperprolactinemia in patients with schizophrenia taking conventional and
atypical antipsychotics as basic therapy.

Material and methods. 432 Caucasian patients diagnosed with schizophrenia were examined. DNA was
isolated from peripheral blood leukocytes by the standard phenol-chloroform method. Six SNPs in the GRM7 gene
were selected for pilot genotyping. Allelic variants of the studied polymorphisms were determined by real-time
PCR. The level of prolactin was determined by enzyme immunoassay. Statistical data processing was carried out
using the standard application package Statistica for Windows (v.12.0).

Results and discussion. Among those taking conventional antipsychotics, there were statistically significant
differences in serum prolactin levels depending on the genotypes of the GRM7 rs3749380 polymorphic variant
(H=7.36; p=0.025). In carriers of the TT genotype, prolactin was increased by about one and a half times (50,11
[22,99; 92,15] ng/ml) in comparison with carriers of the CC and CT genotypes (30,96 [16,36; 61,56] ng/ml n 27,40
[13,83; 61,95] ng/ml, respectively). The revealed association not only confirms the role of the glutamatergic system
in the development of schizophrenia, but also demonstrates the potential of taking into account the genetic
component for the treatment of patients with this disorder.
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AMUINENCUA U COH
Tokapesa H.I".
depnepanbHoOe rocygapcTBeHHoe BoJkKeTHOe yupexaeHue Bbiclero obpasoBaHusa «HaunoHanbHbIN
nccrnegoBaTenbCcknin MopaoBCKMIA FOCYAAapPCTBEHHbIN YHUBEPCUTET
um. H.I. OrapeBay, MeanumHckmin MHCTUTYT, CapaHck, Poccus, tokareva-1@mail.ru

https://doi.org/10.29003/m3390.sudak.ns2023-19/279-280

B3anmocBssb Mexay CHOM M CydoOpOXHbIMWM PacCTpPOMCTBaMM npeactaBnseT cobon 0COOEHHO MOPOYHbLIN
Kpyr. HouHble npunagku MoOryT npepbiBaTb COH, B TO BpeMsl Kak psg  aktopoB, B TOM  4uche
NPOTMBO3NUIIENTUYECKME NpenapaTbl MU HapyLeHUs CHa, Bbi3blBaloliMe cparMeHTauui cHa, MOryT YCyryouTb
NPUCTYNbI.

K cuHgpomam, npmcTynbl NpM KOTOPbIX UMEIT Hanbonee TeCHYO CBA3b C YpOBHEM 60APCTBOBAHUSA U CHOM,
OTHOCAT: cuHgpom Becta, cuHgopom JleHHokca—IacTto, «ponaHaunyeckas» 3SNUMEncusi, dNeKTPUYECcKUn craTtyc
MEAMNEHHOro CHa, HHOWEeCKasi MWOKIOHMYEecKas 3nurencusi, anurnencus C reHepanu3oBaHHbIMU - TOHMKO-
KMOHMYECKUMM NpUCTYNamMu npu npobyxaeHun, HovyHas nobHast anunencus, apyrne dokanbHble 3nunencum ¢
npeapacnonoXeHHOCTbI0 K HOYHbIM MpUCTynam.

Llenbto HacTosilwen paboTbl SBUMOCH M3YyYEeHUE KITMHUKO-MCUXOSNTOMMYECKMX B3aMMOOTHOLLEHMI B CUCTEME
«3MUNENCcUst N CoH».

B uccnepoBaHue 6bino BkoveHo 317 GonbHbIX dhokanbHOW anwurencuen B Bo3pacTte oT 18 go 65 ner.
Bepudpmkauma puarHosza y obcnenoBaHHbIX 6GOMbHBIX OCYLWECTBAsNAaCb Ha OCHOBE pe3ynbTaTOB KIMHMKO-
HEBPOMOrMyecKoro, NcMxonaTosiorM4eckoro, NaToOMNCMXOJIOrM4YEeCcKoro, COLMOMOrnN4€ecKoro,
anekTpoaHuedanorpaduyeckoro 06cnefoBaHUa M AaHHbIX KOMMbIOTEPHOW Tomorpaduy rofioBHOrO Mmoasra, a
Takke HOYHOWM BuaeononucomHorpadpun. Crtatuctmdeckad obpaboTka AaHHbLIX OCyLeCTBAsnacb npu MNOMOLLM
nporpammsbl Statistica 10.0.

B pe3ynbTaTte npoBeAeHHOro NCCEeAOBaHUS BbISIBIIEHO YeTbipe OCHOBHbLIX CEMUOTUYECKMX NaTTepHa:
-napokcmMaMarnbHble BO30YXXAEHMSA-KpaTKOBPEMEHHbIE MNPOCTblIE MOTOPHbIE SIBNIEHUS, MOXOXMWE Ha BHe3arnHoe
NpobyxaeHne, NOBTOPSIIOLLMECS HECKOIbKO pa3 3a Houb (36%);

-TMNEPMOTOPHbIE  Cyaoporn-6onee CnoXxHble MOTOPHblE 3NM304bl C OypHbIM ABUraTenbHbIM MNOBEAEHUEM,
BOKanu3auuen, KpMKoM, UCMYraHHbIMU U MOBTOPSOLLMMUCS ABMKEHNAMMN TyNOBULLLA N KOHEYHOCTEN (25%);
-aCUMMETpPUYHbIE [OBYCTOPOHHME TOHMYECKME NpUMagKW, KOTOpble€ MOryT Bbi3blBaTb MPUCTYMbl B FIO0BHO-
Me3nanbHoun obnactu (22%);
- ANUNEeNTUYECKME HOYHbIE BNyXXaaHus, KOTopble MOMYT UMUTUPOBATL 3aNn304bl NyHatuama (21%).

BbIABNEHO, YTO COH MrpaeT CIOXHYK poflb B MaTOMIOrMYecKoM Mpouecce 3numnencun, HecMoTps Ha
CMNOXHOCTb 3TOW B3aMMOCBSI3M, MPOrHO3 GnaronpusTeH NS NAuUEHTOB C HAPYLUEHUSMU CHa U anurencuen. Yyet
BbIsIBNEHHbIX 0COBEHHOCTEN BaXeH Ans nevyebHo-peabunntaumoHHOro npouecca npu anunencum.

EPILEPSY AND SLEEP
Tokareva Natalya G.
National Research Mordovia State University named after N.P. Ogarev, Medical Institute Saransk, Russia;
tokareva-1@mail.ru

The relationship between sleep and seizure disorders is a particularly vicious circle. Nocturnal seizures can
interrupt sleep, while a number of factors, including antiepileptic drugs and sleep disorders that cause sleep
fragmentation, can exacerbate seizures.

Syndromes in which seizures are most closely related to the level of wakefulness and sleep include:

- West syndrome,

- Lennox-Gastaut syndrome,

- "rolandic" epilepsy,

- electrical status of slow sleep,

- juvenile myoclonic epilepsy,

- epilepsy with generalized tonic-clonic seizures on awakening,

- nocturnal frontal epilepsy,

- other focal epilepsies with a predisposition to nocturnal seizures.

The purpose of this work was to study the clinical and psychological relationships in the "epilepsy and sleep”
system.

The study included 317 patients with focal epilepsy aged 18 to 65 years. Verification of the diagnosis in the
examined patients was carried out on the basis of the results of clinical-neurological, psychopathological,
pathopsychological, sociological, electroencephalographic examinations, data from computed tomography of the
brain and night videopolysomnography. Statistical data processing was carried out using the Statistica 10.0
program.

As a result of the study, four main semiotic patterns were identified:

- paroxysmal excitations - short-term simple motor phenomena, similar to a sudden awakening, repeated several
times a night (36%);
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- hypermotor convulsions - more complex motor episodes with violent motor behavior, vocalization, screaming,
frightened and repetitive movements of the trunk and limbs (25%);
- asymmetric bilateral tonic seizures, which can cause seizures in the fronto-mesial region (22%);
- epileptic nocturnal wanderings, which can mimic episodes of sleepwalking (21%).

Thus, sleep plays a complex role in the pathological process of epilepsy, despite the complexity of this
relationship, the prognosis is favorable for patients with sleep disorders and epilepsy. Accounting for the identified
features is important for the treatment and rehabilitation process in epilepsy.

PEAKTUBHOCTb U CTPECC B NULLUEBAPUTENIbHOW CUCTEME
Tomosa T.A.?, 3amowmHa T.A.13, CBeTnuk M.B.13

ldepepanbHoe rocyaapCcTBEHHOE aBTOHOMHOE 06pa3oBaTenbHOe yupexaeHne BbicLlero obpasoBaHust

«HauunoHanbHbIN nccnegoBaTenscknii TOMCKUI rocyaapCTBEHHbIN YHUBEpPCUTETY, ToMck, Poccust; 2denepansHoe
rocygapcTtBeHHoe 6rogkeTHoe obpasoBaTernbHOe yupexaeHne Bbiclero obpasoBaHms « TOMCKuUin

rocyAapCTBEHHbIN Neaarornyeckunii yHnsepcuTeT», Tomck, Poccust; 23denepanbHoe rocyaapcTBeHHoe BompkeTHOe

obpasoBarerbHoe yupexaeHne Bbicllero obpasoBaHmsa «CMOMPCKUIA rocyaapCTBEHHbIN MeOULMHCKUIA
yHuBepcuteT» MnHucTepcTBa 3gpaBooxpaHeHms Poccuiickon ®egepaunn, Tomck, Pocecuns; eskovata77@mail.ru

https://doi.org/10.29003/m3391.sudak.ns2023-19/280-281

CormacHo rmnoTte3e [1.B. CwumoHOBa, xapakrep OTBETHOW peakuum Ha CcTuMmyn  obycrnoBrieH
MHAMBUOYanbHbIMW OCODEHHOCTAMM B3aUMOOEWCTBUSA MHAOPMAaLMOHHBLIX (PpOoHTanbHasa kopa - runnokammn) wu
MOTMBAUMOHHBIX (rMnoTanamyc - MWHOANMHAa) CTPYKTYp, W pe3ynbTaToM 3TUX B3aMMOAEWCTBUM SBNSETCH
nporpaMma afanTyMBHOIO AN opraHM3ma OTBeTa M NPUMEHEHWE apceHana cpeAcTB aKTMBHOMO pearnpoBaHuA Ha
cTpecc. B uccnegoBaHum € MOMOLLbLIO KNacTEPHOro aHanu3a netom (21-25 wuioHa) n 3umon (21-25 gekabps)
dopmupoBanm no 3 rpynnbl Kpbic-camuoB Buctap € akTMBHO-MOMCKOBbLIM, MPOMEXYTOYHBIM U MaCCUMBHO-
060pPOHUTENBHBIM TUIMOM MOBEAEHUS B «OTKPLITOM MOfie», KOTopble B AarlbHENLEM NoaBeprannch BO3OeNCTBUIO
KOMMnekca (akTtopoB (onepaTMBHOE M WHBEKUMOHHOE BMeLlaTenbCTBO). Yepe3 2 vyaca nocne HanoXeHus
nuraTypbl nog 3pMpHbLIM HAPKO30M Ha MUITOPUYECKUIA OTAEN XenyaKka KpbicaM BBOAUNMN OQHOBPEMEHHO Kapbaxon
(BHYTPMMBILLEYHO, 25 MKI/KT) - CTUMYNATOP cekpeunn n hrnsmonormyeckmin pactesop (BHyTpUbpOLWNHHO, B 06beme
1 mn Ha 200 r macchbl, KOHTPONb ANs dpapMakofiormyeckmx Bewlects). Cnycta 45 MUH OT MOMEHTa MHBEKLUIA KpbIC
JekanuTupoBanu, onpefensny KonMyecTBO 3B Kenyaka, MHOEKC HanpshKeHHOCTW ajanTauumy Kak OTHOLUEeHue
numountoB (%) K cermeHTosaepHbIM HewuTpodunam (%), 06beM XenygovyHOro cekpeTa, ero KMCMOTHOCTb WU
NenTUYeCKy akTUMBHOCTb, CHUMaNN HaTUBHYK HagdnNuTEenuarnbHYyl CnM3b CO CTEHOK Xenydka W BblAensanu ee
CTPYKTYPHblE KOMMOHEHTbI MOCMe CTYMeH4YaTOro KMUCMOTHOro rMAaponusa (rekcos3amMuHbl, ranakrosy, dykosy u
aueTunHenpaMmMHoOBYIO KUCIOTY). CTaTUCTUYECKNIA aHann3 NpoBOAUNN C UCTOfNb30BaHNeEM kputepus MaHHa-YutHu
(p<0,05). OkcnepuMeHTanbHbIE OaHHble MoKa3anu, YTO Y KPbIC 3MMOW M NETOM CyLIEeCTBYIOT, MO-BUAMMOMY,
pasHble cTpaTerMm aganTUBHOIO OTBETA, NMOCKOMbKY BOBMEKAKOTCA pa3Hble NokasaTeny akTMBHOIO pearMpoBaHunsi B
OTBET Ha cTpecc. Tak, 3umon npu OomnblUen CTEeneHu HanpsXKeHHOCTU aganTauuyM aKTUMBHbIE W3MEHEeHUs
3aTparMBanu 3alMTHbIA NOTEHUMan >Xenyaka BHE 3aBUCUMOCTW OT TuMna MNoBedeHusl. Y BCEX KpbIC CTENeHb
rMUKO3NNMPOBaHUA Obifna HU3KOW 3a CHET MEHbLLErO COAep)KaHUs B COCTaBE MMMKOMPOTENHOBOIO CrOsi CIIM3NCTON
rekco3amMmHOB W ranaktosbl B CPaBHEHUWN C NETHUM MEPUOAOM, OCODEHHO y rpynn C akTUBHO-MOWUCKOBbLIM TUMOM
nosefeHus. JleToM y Bcex KpbiC Habnoganu MeHbLUYy0 HanpsXKeHHOCTb agantaummn u 6onbluee KONNMYecTBO 538 B
Xenyake no CpaBHEHUO C 3MMHMM MEPUOAOM, NpMYeM HanborbLuee UxX YUCNo OBHapYXXeHOo B rpynne ¢ nacCMBHO-
06opoHUTENbHBIM TUNOM MoBedeHuss. W B aTow ke rpynne Habnioganu akTMBHble U3MEHEHWs nokasaTtenew
cekpeuun Kenygka, oOycroBnvBaloLMe BbICOKYH MepeBapuBaloLLyl0 CMOCOOHOCTb MO  CPaBHEHUK C
aHanorM4yHbIMM NokKasaTensiM1 y KpbIiC ABYX OPYrUX rpymnn.

REACTIVITY AND STRESS IN THE DIGESTIVE SYSTEM
Tomova Tatiana A.1?, Zamoshchina Tatiana A.13, Svetlik Mihail V.13
IFederal state autonomous educational institution of higher education "National Research Tomsk State University ";
2Federal state budgetary educational institution of higher education "Tomsk State Pedagogical University", Tomsk,
Russia; 3Federal state budgetary educational institution of higher education "Siberian State Medical University" of
the Ministry Healthcare of the Russian Federation, Tomsk, Russia; eskovata77@mail.ru

According to the hypothesis of P.V. Simonov, the nature of the response to a stimulus is determined by the
individual characteristics of the interaction of informational (frontal cortex - hippocampus) and motivational
(hypothalamus - amygdala) structures, and the result of these interactions is a program of adaptive response for
the body and the use of an arsenal of means of active response to stress. In the study, using cluster analysis in
summer (June 21-25) and winter (December 21-25), 3 groups of male Wistar rats with active-search, intermediate
and passive-defensive behavior in the "open field" were formed, which were subsequently exposed to a complex of
factors (surgical and injection intervention). 2 hours after the ligature was applied under ether anesthesia into the
pyloric stomach, were injected of rats simultaneously carbachol (intramuscularly, 25 mcg/ kg) - a secretion
stimulator and a saline solution (intraperitoneal, in the volume of 1 ml 200 g of rat, control for pharmacological
substances). After 45 minutes from the moment of injection, rats were decapitated, the number of stomach ulcers,
the index of adaptation intensity as the ratio of lymphocytes (%) to segmented neutrophils (%), the volume of
gastric secretions, its acidity and peptic activity were determined, native supraepithelial mucus was removed from
the walls of the stomach and its structural components were isolated after stepwise acid hydrolysis (hexosamines,
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galactose, fucose and acetylneuramic acid). Statistical analysis was performed using the Mann-Whitney test
(p<0.05). Experimental data have shown that rats in winter and summer seem to have different adaptive response
strategies, since different indicators of active response in response to stress are involved. So, in winter, with a
greater degree of adaptation intensity, active changes affected the protective potential of the stomach, regardless
of the type of behavior. In all rats, the degree of glycosylation was low due to the lower content of hexosamines and
galactose in the glycoprotein layer of the mucosa in comparison with the summer period, especially in groups with
an active-search type of behavior. In summer, all rats had less adaptation intensity and a greater number of
stomach ulcers compared to the winter period, and the largest number of them was found in the group with a
passive-defensive type of behavior. And in the same group, active changes in gastric secretion indicators were
observed, which caused a high digesting ability compared with similar indicators in rats of the other two groups.

NPEHATANbHAA TMNEPTOMOLUNCTEUHEMUA BbISbIBAET CTPYKTYPHBIE U YIIbTPACTPYKTYPHbIE
M3MEHEHUA B HEPBHOU TKAHU OOPCAJIbHOIO T’MNMNOKAMNA KPbIC B MOCTHATAIIbHOM
OHTOIeHE3E
Tymanosa H.J1.}, Bacunees [.C. 12, Ay6poBckasa H.M. !, LLlep6uukas A.[l. 1%, Muxens A.B. 2,
CenueépcrtoBa E.B. !, ApyTioHsiH A.B.2
1OreYH UHcmumym seontoyuoHHoU gusuonoauu u buoxumuu um. .M. CeueHoea PAH, Cankm-lNemepbype,
Poccusa
2Hay4yHo-uccnedogamernbCKUl UHCMUMym akyulepcmea, 2uHekonoauu u pernpodykmornoeuu um. [.0. Omma,
Cankm-lemepbype, Poccus, e-mail: tuman-1946@mail.ru

https://doi.org/10.29003/m3392.sudak.ns2023-19/281-282

O6nacte CA1 popcanbHOro runnokamna sBNSETCA WHTErpaTMBHbIM LIEHTPOM MO3ra, CBS3aHHbIM C
HEOKOPTEKCOM, N UrpaeT BaXHYI POSfib B MOBEOEHYECKMX OTBETAX HA BHYTPEHHIOK N BHELLHIOK CTUMYMSLMIO
(0BoHATENBHY, COMaTOCEHCOPHYIO M 3pUTENbBHYI0), a Takke MPUHUMAET yyacTue B MOZYMSUMW KOMMIEKCHOro
nosegeHmst kpbic. C MCNOMNb30BaHMEM CBETOBOM W  3MNEKTPOHHOMWMKPOCKOMUYECKON TEXHWUKU MPOBEAEHO
MOPMOMYHKLUMOHANbHOE UCCrneoBaHWe NaToforMyecknx W3MeHeHurW B AopcanbHOM  rMAnoKamne  Kpbic,
nepeHeclInX npeHaTanbHylo runepromouuctenHemuio (nfTL), B paHHem oHToreHese (P5 un P20), a Takke y
B3pocnbix (P90). Mopgenuposanue nlTL, ocywectBnsanm nytém exegHeBHoro BBeaeHus 0.15% pacTtBopa
METUOHUHA CaMKaMm KpbIC C 4 AHA GepeMeHHOCTM 40 poaoB.

Y KoHTponbHbiXx Kpbic Ha P90 B none CA1 popcanbHOro rvnnokamna B 30He BeTBreHun 6GasanbHbiX
AeHapuToB (Stratum oriens) n anukanbHbIX AeHApuToB (Stratum radiatum), oTxogswmx oOT Ten nMpamugHbIX
HenpoHoB (stratum pyramidale), metogom [onbmpkm 6GbINO O0OGHapyxeHO 6onblioe KONMMYECTBO BapPUKO3HbLIX
paclMpeHnin OEeHOPUTOB M aKCOHOB, @ Takke Ha AUCTanbHbIX yvacTkax 3TUX OEeHOPUTOB ObIN XOPOLLIO BUAOHBI
MHOIOYUCNEHHbIE AEHAPUTHbIE LUMMNUKA. YBENUYeHue KONMMYecTBa BapUKO3HbIX pacLUMpPEeHUMn Ha geHapuTax u
aKcoHax B XOAe CO3peBaHus Mo3ra cnocobcTByeT auddepeHumanbHOMY MOBLILWEHUIO CyMMapHOW nrowlaan
NOBEPXHOCTU CUHAMTUYECKUX KOHTAKTOB B TOM UM MHOM crioe. Tak y B3pOCribIX KOHTPOMNbHbLIX XUBOTHLIX CpeaHee
KOMMYeCTBO BapUKO3HbIX paclmpeHu B stratum radiatum B nepecyéTe Ha MKM ANVHbI yyacTka AeHapuTa
coctasnano 0,1310,01, a B stratum oriens - 0,03£0,01. AKCOLIMMUKOBbIE CUHANTUYECKUE KOHTaKTbl Takke
No3BOMAKT MOLYNMPOBaTb CUHANTUYECKYD MPOBOAMMOCTb 3a CYET M3MeHeHun nnowaaun. Pacnpepenenuve
OEHAPUTHBIX LIMNWKOB ObINO HEpPaBHOMEPHBLIM (Ha AMCTanbHbIX yYacTKax OHW Obinn 6onee MHOroYMCreHHbl),
CpeaHee KOnMYecTBO OEHOPUTUYECKUX LUMMUKOB B nepecdéte Ha Mkm cocTtaenano 0,10+0,02 B stratum radiatum u
0,0940,02 B stratum oriens. B nepsbln Mecsl nocTHatanbHoro oHtoreHesa B CA1 y kpbic, nepeHecwunx nlTL,
oTMevaeTcsl rnbenb HEWPOHOB MO TUMYy XpOMaTonu3a W YCWIEHHBbIW [fMO03, CBSA3aHHLIN C pas3BUTUEM
HeripoBocnanexus (metog Huccns). B nepBbii mecsily konmdecTBo NeuN-no3uTUBHBLIX HEMPOHOB ObINO CHMKEHO
npumepHo Ha 40%, a konuyectBo GFAP-N03UTUBHBIX acTpounToB U |bal-NO3UTUBHBLIX MUKPOrMMNAnbHbIX KIETOK,
HanpoTuMB, MNOBbILWEHO B 2-3 pa3a (MMMYHOMMCTOXUMMUYECKUA MeTod U mMopdomeTpusi). Bmecte ¢ TeM y Kpebic,
nepeHecwux nlfTL, B CTPyKTypHOW W ynbTpacTpykTypHOW opraHmsauum CA1 npoucxogsT 3HauvuTernbHble
NU3MEHEHWs1, NO CpaBHEHMKO C KoHTpornem. B CA1 c nomowpbo MeToda 3MEeKTPOHHOW MWKPOCKONWUW yAanoch
BbISIBUTb MNPU3HAKW OTCTaBaHWs B pPas3BUTUM OCHOBHbIX 3NIEMEHTOB HEPBHOM TKaHW: 6Gonblon o6BbEM
MEXKIMETOYHOTO MPOCTPAHCTBA, MOBBILWEHHOE KOMMYECTBO KOHYCOB pOCTa, HeAOoCTaTOYyHOe 3arnofiHeHue
opraHougamy LMTOMMNa3Mbl HENPOHOB, HEOONbLIOE KONMMYECTBO My3bIPbKOB B CUHAMTUYECKUX TEPMUHAnsX,
OTCTaBaHWe B pPa3BUTUN OEHOPUTHBIX LUMMUKOB, a Takke NosiBNeHne GoNnbLIOro KonuyecTsa aytodarocoM pasHbix
pa3amepoB 1 copM. Y B3pocnbix kpbic (P90) nocne nTL, B8 CA1 6binv oOHapyXeHbl AECTPYKTUBHbLIE N3MEHEHMUS B
HEPBHOM TKaHW: XPOMAaTONM3 HEPBHbIX KMNeToK, HeMpodUIaMeHTO3HbIM TUM KNETOYHOW AereHepauun u
paspylleHMe MUenMHOBOM 060MoYkM BOMOKOH. B 6asanbHbiX M anukanbHbIX AeHApuTax, OCODOEHHO B MX
BAPMKO3HBIX PaCLUMPEHMUSAX, MPOMCXOOAUT paspylleHMe MUTOXOHAPWUWA, MOSIBIIEHWE OrPOMHbIX LMCTEPH, a B
aKCOHasbHbIX BapMKO3HbIX PaCLIMPEHUSX W TepMUHanNax HabnwaaeTcss HakonfeHne U1 - arrmTuHauus
CUHaNTUYECKMX My3bIPbKOB B MECTax CUMHAMTMYECKMX KOHTaKTOB. CUHaNTMYecKne TepMuHanu yBENUYMBAKOTCS B
0ObEME, N UX MATPUKC TEMHEET, OOHAKO CUHAMNTUYECKUE KOHTAKTbl 3TUX TEPMMUHaNen coxpaHeHbl. Yacto Takue
TEPMUHANM C arrmoTUHUPOBAHHLIMK My3bipbkaMu OOHaPYXXMBAKTCA B KOHTAKTE C BapPUKO3HbIMW OEHAPUTHBIMM
paclMpeHns MU U WX LIWMUKaMM B 0OOMacTM anukarnbHbiX AEHOPUTOB, HO He Ha 0asanbHbiX AeHapuTax.
ArrnlTMHaLMA CUHaNTUYEeCKUX MNy3blpbKOB B 3TUX TepMUHaNsaX MOXET CBUAETENbCTBOBaTb O HapyLUeHUU
BbIBEOEHNS MeaMaTOpOB U OKasbiBaTb BIMSHWE Ha BO3OYAMMOCTb HEMPOHOB TMMMOKamMna KpbIC, NMEPEHeCLUMX
nlry,.
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Takum obpasom, B obnactu CA1 gopcanbHoro runnokamna Kpbic, nepeHecwimx nl L, Hamn oGHapyxeHbl
NMpU3HaKN OTCTaBaHWs B CO3PEBAHUN INEMEHTOB HEPBHOW TKAaHW B pPaHHEM OHTOreHe3e W [OEeCTPYKTUBHbIE
NpoLEecchl y B3POCIbIX XUBOTHbIX, 3aTparMBatoLne cuHanToreHes, MMeNnMHoBble 060M0YKM aKCOHOB, BapMKO3HbIE
paclwmpeHns 6asanbHbiX W anukanbHbiX AeHApWUTOB. OnucaHHble CTPYKTYPHblE HapyLleHUsi OKasblBalT
HeraTMBHOE BNUSIHWE Ha NNACTUYHOCTb MMMNoOKamMna, YTo MOXET SIBNSATLCSA NMPUYUHON NOBEAEHYECKNX HapyLUEHWUNA,
3aTparvBaloLLNX KOTHUTUBHbIE U OBOHATENBHYO (OYHKLNIA OpraHm3ma.

lModdepxaHo: PH® Ne22-15-00393.

PRENATAL HYPERHOMOCYSTEINEMIA CAUSES STRUCTURAL AND ULTRASTRUCTURAL CHANGES IN
THE NEURAL TISSUE OF THE RAT DORSAL HIPPOCAMPUS IN EARLY POSTNATAL ONTOGENESIS
Tumanova Natalia L. %, Vasilyev Dmirtii S. 12, Dubrovskaya Nadezhda M. !, Shcherbitskaia Anastasia D. 12,
Mikhel Anastasia V. 2, Seliverstova Elena V.1, Arutyunyan Alexandr V. ?

1 I.M. Sechenov Institute of Evolutionary Physiology and Biochemistry, Russian Academy of Sciences. .M.
Sechenov Institute of Evolutionary Physiology and Biochemistry RAS, Saint Petersburg, Russia
2 D.O. Ott Research Institute of Obstetrics, Gynecology and Reproductive Science, St.Petersburg, Russia. D.O.
Ott, St. Petersburg, Russia, e-mail: tuman-1946@mail.ru

The CA1l area of the dorsal hippocampus is an important integrative center of the brain associated with the
neocortex. It plays the significant role in behavioral responses to internal and external stimulation (olfactory,
somatosensory, and visual), and takes part in modulation of complex behavior in rats. A morphofunctional study of
pathological changes in the dorsal hippocampus of rats subjected to prenatal hyperhomocysteinemia (pHHC) in
early ontogenesis (P5 and P20) as well as in the adult stage (P90) was performed using light and electron
microscopic technigues. pHHC was simulated by daily administration of 0.15% methionine solution to female rats
from day 4 of gestation until delivery.

In control rats (P90), a large number of varicose extensions of dendrites and axons were detected by the
Golgi method in the CAL field of the dorsal hippocampus in the branching zone of basal dendrites (stratum oriens)
and apical dendrites (stratum radiatum) departing from pyramidal neuron bodies (stratum pyramidale). Numerous
dendritic spines were also clearly seen in the distal parts of these dendrites. An increase in the number of varicose
extensions on dendrites and axons during brain maturation contributes to a differential increase in the total surface
area of synaptic contacts in a particular layer. Thus, in adult control animals, the mean number of varicose
extensions in the stratum radiatum per um of dendrite length was about 0.13+0.01 and in the stratum oriens it was
0.03£0.01. Axo-spine synaptic contacts also allow modulation of synaptic conductance by changes in their area.
The distribution of dendritic spines was uneven (they were more numerous in the distal sections); the average
number of dendritic spines in stratum radiatum was 0.10+0.02 per um and 0.09£0.02 in stratum oriens. In the first
month of postnatal ontogenesis, neuronal death by the type of chromatolysis and increased gliosis associated with
the development of neuroinflammation (Nissl method) were observed in CA1 in pHHC rats. In the first month, the
number of NeuN-positive neurons was reduced by about 40%, while the number of GFAP-positive astrocytes and
Ibal-positive microglial cells, on the contrary, increased 2-3-fold (immunohistochemical method and morphometry).
At the same time, pHHC rats show significant changes in the structural and ultrastructural organization of CAl
compared to controls. Electron microscopy in CAl revealed signs of lagging in the development of the main
elements of nervous tissue large volume of intercellular space, increased number of growth cones, insufficient
filling of neuronal cytoplasm with organoids, small number of vesicles in synaptic terminals, lagging in development
of dendritic spines, and appearance of large number of autophagosomes of different sizes and shapes. In adult rats
(P90) after pHHC in CA1, destructive changes in the nerve tissue were detected: chromatolysis of neurons,
neurofilamentous type of cellular degeneration and destruction of myelin sheath of the fibers. In basal and apical
dendrites, especially in their varicose extensions, there were massive destruction of mitochondria, appearance of
huge cisterns, and in axonal varicose extensions and terminals, accumulation and agglutination of synaptic
vesicles in the area of synaptic contacts. Synaptic terminals increase in volume and their matrix darkens, but the
synaptic contacts of these terminals were preserved. Often such terminals with agglutinated vesicles were found in
contact with varicose dendritic extensions and their spines in the area of apical dendrites, but not on basal
dendrites. Agglutination of synaptic vesicles in these terminals may indicate impaired mediator release, affecting
the excitability of hippocampal neurons in pHHC rats.

Thus, in the CA1 region of the dorsal hippocampus in rats subjected to pHHC, we found signs of delayed
maturation of nervous tissue elements in early ontogenesis and destructive processes in adult animals, affecting
synaptogenesis, myelin sheath axons, and varicose dilations of basal and apical dendrites. The described
structural abnormalities have a negative effect on the plasticity of the hippocampus, which may be the cause of
behavioral disorders affecting cognitive and olfactory functions.

Supported: RSF Ne22-15-00393.
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BNMUAHUE ®PATMEHTALIMX CHA HA CEKPELIMIO MENTATOHUHA. PONlb UBMEHEHUW BEATNTAHCA
CUMINATUYECKOIO 1 MAPACUMIMATUYECKOIO OTOENOB AHC
YkpauHueBa 10.B.1?, CantbikoB K.A.%, JleBkoBuu K.M.%, Caxun C.C.13
ldepepanbHoe rocygapcTBeHHoe BoaXeTHOe yupexaeHne Haykn NIHCTUTYT BbiCLLEA HEPBHOW OeATENBHOCTU 1
Henpodumaunonornum PAH, Mocksa, Poccus; 2denepanbHoe rocyaapcTBeHHoe GlogxeTHoe yupexaeHme Haykm MTHL,
P® NHcTuTyT Meguko-buonoruveckux npobnem PAH, Mockea, Poccus; *denepanbHoe rocyaapcTBeHHOe
aBTOHOMHOEe 06pasoBaTenbHOE yupexaeHue Bbicliero obpasoBanus Nepsbin MITMY nm U.M. CeuveHoBa
MwuHsgpaBa Poccun (CeveHOBCKUI YHUBEPCUTET), MHCTUTYT KNMHMYeckon meamumHbl nm. H.B. Cknudocodpckoro,
Mocksa, Poccusi

https://doi.org/10.29003/m3393.sudak.ns2023-19/283

PaHee Hamu Gbin nokasaH pocT cekpeuwmn MenaToHuHa (MT) Ha coHe dparmeHTaumm Ho4yHoro cHa. OH
Habngancs u Bo Bpems HapyLIeHUs OpToAoKcanbHoM (MeanieHHon) dasbl cHa, 1, ewe 6onee BbIpaXXeHHbIN, BO
BpeMS HapylleHuss napapgokcanbHou (ObicTpor) dasbl cHa. OpHako MexaHu3Mbl, NpuBOAdALIME K 3TOMY
MOBbILLEHWIO, HEesACHbI. M3BecTHO, 4To cuMHTe3 MT B nvHeanoumTax KOHTPONMPYEeTCA NapaBeHTPUKYNSPHbIMM
aApaMy M 3anycKkaeTcsl HOpagpeHanuHOM, BblAeNAeMbliM TEPMUHANAMU CUMMNATUYECKUX HENPOHOB LUENHOro
raHrnus. NoatomMy peakuumm arousal, conpoBoxgatoLmne pparmeHTaumio cHa, MOryT CTUMynmMpoBaTh cekpeumtio MT.
Llenbto gaHHOro mnccnepoBaHusa ObINO OLEHUTb BNUAHWE M3MEHEeHUI GanaHca aBTOHOMHOW HEPBHOM CUCTEMbI
(AHC), conpoBoxaarLwwmx parmMeHTaLmio CHa, Ha cekpeunto MT.

Bo Bpems HoYHOro cHa pernctpupoBanu nonmcoMHorpammy (3367, OMI, 30l 1 3KI'), no Hel oTcnexusBanm
dasbl n ctaguu cHa. Npn HacTynneHun 3 ctagun (B aKCnepyvMeHTax ¢ pparmeHTauuer optTogokcanbHon dasbl
cHa) NMbo napafoKkcanbHOro cHa (B aKCnepuMMeHTax ¢ doparMeHTauunen napagokcanbHon dasbl) nogaBanu 3BYKU
HapacTalLen UHTEHCUBHOCTU [0 MOsiBNeHMs anbda-putmMa unm npusHakoB nepexofa B MOBEPXHOCTHLIA COH.
Kaxgbin 13 14 nobpoBornbLEB y4acTBOBan B TpPeX 3KCNepumeHTax: ¢ oparMeHTauuen opToaoKcanbHOro cHa, ¢
parMeHTaumMen napagokcanbHOTO CHa, W B KOHTPONbHOM, B KOTOPOM COH He Hapywancd. B kaxgom
9KCMEPUMEHTE BEYEPOM, HOYbKD U YTpOM cobupanu 7 npob cnioHbl. B npobax onpegenanu copgepxaHne MT
MEeTOAOM TaHOEeMHOW XpoMmaTto-Mmacc-cnektpomeTpumn. B OKIM aHanuanposanu BapnabensHOCTb CEpAEYHOro putma
1 oueHmsanu 6anadc AHC.

®parmeHTaumMsi CHa COMPOBOXAanacb MHOrOYMCIEHHbIMKU arousal, T.e. nosiBneHvem anba-put™Ma wnm
aKTMBHOCTM, XapakTepHon Ansa Hernybokoro cHa — 1 wunu 2 ctaguu. [NpegBaputenbHbIN aHann3 pesynbTaToB
nokasar, 4YTo dparMeHTaums opToAoKcanbHOM a3kl He MoBMAMANa Ha obllee BpeMs HOYHOrO CHa, Torga Kak B
pesynbrate hparmeHTauumn napagokcanbHoM pasbl OHO CHM3MMOCh Ha 47 MUHYT. HapylweHus CHa Bbi3biBanu
ycuneHue cekpeunm MT BO BTOpOIN MOMOBMHE HOYM U YTPOM, OCODEHHO CUITBHO BbIPAXXEHHOE B JKCMEepMMEHTax ¢
parmeHTaumMenn napagokcanbHoOro cHa. ®PparmeHTauus OpPTOAOKCANbHOIO CHa COMPOBOXAanacb pPe3KnMm
YCUIMEHNEM CMMMNATUYECKUX BMNUSIHAM Ha CepaedHbld puTM, Torga Kak dparmMeHTauus napagokcanbHOro He
Bbl3blBana BeretaTuBHbIX caABUroB. MiameHeHus MT He koppenupoBanu ¢ nameHeHusamn 6anaHca AHC.

Paboma ebinonHeHa rnpu uHaHcosol noddepxke Pocculickoeo HayyHo2o ¢poHOa rpoekm PHO
Ne 23-28-01742.

SLEEP FRAGMENTATION AFFECTS MELATONIN SECRETION. THE ROLE OF CHANGES
IN AUTONOMIC BALANCE
Ukraintseva Yulia V.12, Saltykov Konstantin.A.%, Liaukovich Krystsina M., Sazhin Sergey S.*3
nstitute of Higher Nervous Activity and Neurophysiology of the Russian Academy of Science, Russian Federation;
?Institute of Biomedical Problems of the Russian Academy of Science, Moscow, Russian Federation; 3I.M.
Sechenov First Moscow State Medical University of the Ministry of Health of the Russian Federation (Sechenov
University), the N. V.Sklifosovsky Institute of clinical medicine, Moscow, Russian Federation

As we have shown earlier, NREM and REM fragmentation leads to an increase in salivary melatonin (MT).
However, underlying mechanisms remain unclear. MT production by the pinealocytes is under the control of
hypothalamic paraventricular nuclei projecting to the sympathetic neurons of the superior cervical ganglia.
Norepinephrine released by the terminals of these neurons triggers MT synthesis. We speculate that the arousal-
related sympathetic surge accompanying sleep fragmentation may influence MT secretion. This study tested the
hypothesis that the rise in MT secretion was higher when sleep fragmentation led to greater sympathetic
dominance.

Fourteen male volunteers participated in three experimental sessions: a session with NREM fragmentation, a
session with REM fragmentation, and a session with a regular night’s sleep (control). Fragmentation was achieved
by presenting an acoustic tone with a gradually rising sound intensity until the occurrence in polysomnogram alpha-
activity or signs of lighter sleep stages. Each session included collecting seven salivary samples in the evening,
night, and morning. The samples were analyzed by liquid chromatography-tandem mass spectrometry for MT.
Spectral analysis of heart rate variability was conducted to assess the autonomic balance.

Sleep fragmentation was accompanied by numerous arousals, i.e., the appearance of an alpha rhythm or
signs of light sleep - NREM1 or NREM2. Preliminary results show that NREM fragmentation did not affect the total
sleep time, while REM fragmentation reduced it by 47 minutes. Sleep disturbances caused an increase in MT
secretion in the second half of the night and morning after awakening, which was especially pronounced in
sessions with REM fragmentation. NREM fragmentation was accompanied by a pronounced rise in sympathetic
dominance, while fragmentation of paradoxical sleep did not cause autonomic changes. Changes in MT did not
correlate with changes in autonomic balance. This work was supported by the RSF grant number 23-28-01742.
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NUYHOCTHbIE OCOBEHHOCTU U CNELUU®OUKA SMOLIMOHATIbHOW COEPLI CTYAEHTOB,
MOTUBUPOBAHHbIX K YYACTUIO B NPOMPAMME «CHUXXEHWE CTPECCA HA OCHOBE
OCO3HAHHOCTU» (MBSR)

YMHsAWwKuH B.T".
depepanbHoe rocygapcTBeHHOE aBTOHOMHOE obpasoBaTenbHOE yYpexaeHne Bbicllero obpasosaHms
«HoBocMBupcKkMii HaUMOHanNbHLIV MCCNEeAoBaTENbCKMIN FOCYAapCTBEHHBIN YHUBEpCUTET», HoBocmbupck, Pocceuns,
v.umnyashkin@gmail.com

https://doi.org/10.29003/m3394.sudak.ns2023-19/284-285

Mpaktnka CHmxeHue cTtpecca Ha OCHoBe oco3HaHHocTM - MBSR (Mindfulness-Based Stress Reduction)
npeactaBngeT cobown MHTErpaTUBHbIA KOTHUTUBHO-OMXEBMOPanbHbIA MEeTOo, HamnpaBfeHHbI Ha hopMUpoBaHue
camoperynsaumMm B cuTyaumsix cTpecca M yrydlleHne, TeM caMbiM, MCMXonornyeckoro bnarononyyms, pegykumio
NCUXonaTonorMyeckux CUMMNTOMOB. B COBpEMEHHBIX WCCnedoBaHWsAX MOXHO OOHapyXuTb MHOXECTBO
[oka3atenbCcTB 3(pPEKTUBHOCTU [AHHOrO MeToda, MNPV CPaBHEHMU HayamnbHbIX WM WUTOrOBbIX MOKa3aTenen
Yy4acTHMKOB NpakTukn. OQHAKO JIMYHOCTHbIE XapaKTepPUCTUKM TeX, KTO BbIOMpaeT OaHHYK TEeXHUKY, MOryT ObiTb
cneunuYHbLIMKN, YTO MOXET CKa3blBaTbCS Ha NOfyvyaeMbIX pe3yrbTaToB.

B pgaHHOM MMNOTHOM MCCRnedoBaHWW WUCCReAoBanucb OCOBEHHOCTU 3MOLMOHANbHOW cdepbl CTYAEHTOB,
MOTMBUPOBaHHbLIX K npoxoxaeHuto nporpammel MBSR. B nepsyto rpynny Bowrno 12 yyactHukos (B Bo3pacte 20-30
net, 3 1oHowwn 1 9 gesyLiek), 3anucaslumnecs Ha kypc MBSR, Bo BTopyto - 18 yyacTtHukoB (B BospacTe 19-22 ner, 4
toHowwn n 14 peyuwek). Vicnonb3oBanuce MeTOAMKW: NSTUAKTOPHBIA ONpOCHMK oco3HaHHocTn (FFMQ); Lkana
BHMMATENbHOCTU U oco3HaHHocTM (MAAS); MHOroypoBHeBas OLieHKa MHTEepouenTMBHOM oco3HaHHocTu (MAIA);
LWkana cTtpecca, TpeBorn u penpeccun-21 - DASS-21; TopoHTckas wkana anekcutummm (TAS 20), Lkana
CKIOHHOCTM K pyMuHauuam (RRS), OnpocHuk nogaBneHuss mbicnen (WBSI), OnpocHMK 3moumMoHanbHon
perynauun (ERQ). Metogukm nopbupanucb, UCXOAst M3 MNokasaTenen, Ha KOTopble BMSieT MPOXOXAeHue
nporpaMmeil.

B rpynne cTygeHTOB, MOTMBUPOBAHHbLIX K Yy4yacTUO B MporpaMme, Bbille MOKa3aTenu LkKanbl
«3MOoLMOHanbHas 0co3HaHHOCTL» (p<0,032, U-kputepuit MaHHa-YutHu) onpocHuka MAIA; Ha ypoBHe TeHaeHuun
Boiwe «[lMpucnywmBanne k Teny» (p<0,059; MAIA), 4yBCTBMTENBHOCTb K BHELIHUM W BHYTPEHHUM CTUMYIam
(wkana «HabnogeHne» NATUAAKTOPHOTO OMNPOCHUKA Oco3HaHHOCTU (p<0,086), HWXe Ha YypOBHE TeHOEHLMU
(p<0,090) ocosHaHHOCTb aevicTeuit (FFMQ).

MoxHo coenaTb npegBapuTEnbHbIA BbIBOG O TOM, YTO rpynna MOTMBUPOBAHHLIX K y4acTUO B MporpaMmme
CHUXXEHMS CTpecca Ha OCHOBE OCO3HAHHOCTM MMeET BGoree BbICOKMI ypOBEHb 00LLEeN YyBCTBUTENBHOCTU (C OOHOM
CTOPOHbI, 3TO AenaeT 6Gonee akTyanbHOW 3agayn camoperynsauuu; ¢ Opyrowd, MOXeT MOBbiWaTb MHTEpPec K
camono3HaHui). Takke TeHOeHUMsa K BonblueMy OnucaHuio aBTOMAaTM3MOB B MOBEOEHUM MOXET nobyxaaTb K
XenaHu ero geasTomMaTu3auuv; He WCKMYEHO Takke, YTO PecrnoHAeHTbl MepBON rpynnbl 6onee CKMNOHHbI KX
3amevaTsb.

HanbHelilee n3yyeHme heHOMEHa PEKPYTUHIA B aHANOrMYHbIX MPaKTUKax MOXET Kak MOMOYb OMUCAHUIO X
LeneBon ayguTopum, Tak 1 Nydllen uHTepnpeTaunm pesynbTaToB UCCNeoBaHNA, HanpaBeHHbIX Ha NPOBEPKY NX
3(pPEKTUBHOCTN.

PERSONAL CHARACTERISTICS AND SPECIFICS OF THE EMOTIONAL SPHERE OF STUDENTS
MOTIVATED TO PARTICIPATE IN THE "MINDFULNESS BASED STRESS REDUCTION" PROGRAM (MBSR)
Umnyashkin Vyacheslav G.

Novosibirsk State University, Scientific Research Institute of Neurosciences and Medicine, Novosibirsk, Russia,
v.umnyashkin@gmail.com

Mindfulness-Based Stress Reduction is an integrative cognitive-behavioral method aimed at forming self-
regulation in stress situations and thereby improving psychological well-being, reducing psychopathological
symptoms. In modern studies, many evidences of the effectiveness of this method can be found when comparing
the initial and final indicators of the practice participants. However, the personality characteristics of those who
choose this technique can be specific, which can affect the results obtained.

This pilot study investigated the characteristics of the emotional sphere of students motivated to undergo the
MBSR program. The first group included 12 participants (aged 20 - 30 years, 3 men and 9 women) who enrolled in
the MBSR course, the second group included 18 participants (aged 19 -22 years, 4 men and 14 women).

Methods used: Five Factor Mindfulness Questionnaire (FFMQ); Mindful Attention Awareness Scale (MAAS);
Multidimensional Assessment of Interoceptive Awareness (MAIA); Depression Anxiety and Stress Scale-21 -
DASS-21; Toronto Alexithymia Scale (TAS 20), Rumination Response Scale (RRS), White Bear Suppression
Inventory (WBSI), Emotional Regulation Questionnaire (ERQ). The methods were selected based on the indicators
influenced by the program.

In the group of students motivated to participate in the program, the indicators of the "emotional awareness"
scale (p <0,032, Mann-Whitney U test) of the MAIA are higher; higher at trend level are «body listening» (p <
0,059; MAIA), sensitivity to external and internal stimuli (scale «Observation» of the FFMQ (p <0,086), lower at
trend level (p < 0,090) is acting with awareness (FFMQ).

It can be concluded tentatively that a group motivated to participate in a mindfulness-based stress reduction
program has a higher level of overall sensitivity (on one hand, this makes self-regulation tasks more relevant; on
the other hand, this may increase interest in self-knowledge). Also, the more pronounced tendency to describe
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automatics in behavior may prompt a desire to deautomate it; it is also possible that respondents of the first group
are more likely to notice them.

Further study of the recruitment phenomenon in similar practices can both help describe their target
audience and better interpret the results of studies aimed at testing their effectiveness.

WU3YYEHME ®YHKLIMOHATIbHOIO COCTOAHUA BETETATUBHOW HEPBHOWU CUCTEMbI Y CTYOEHTOB
MEOMKOB MEOULUMHCKUX BY30B U KONNEOXEN
YctoeB M.b., Hap3synnoeB H.®., HebmaTt3ona A.[x.
TamKUKCKMA HaLMoHanbHbIA YyHMBepcuTeT, I. [ywaHoe, Pecnybnuka TagpkukncraH

https://doi.org/10.29003/m3395.sudak.ns2023-19/285

dopmnpoBaHMe pasnMyHOro pogda 3aboneBaHwui, OCODEHHO CepaevyHO — COCyaUCTOM CUCTEMbI cpeam
CTYAEHTOB — MEMKOB SIBNSAETCSA YacTO BCTpevarwmmmnca. HecmoTpsa Ha To, YTO KNMHMYECKOE 3HA4YeHne aHanusa
BapuabenbHocTu cepgedHoro putMa (BCP) 6bino BnepBble yCTAHOBIEHO B Hayane BTOPOro nepvoga npoLurioro
Beka 40 CMX NOp ero 3HauYeHne A0 HaCTOSLLEro BpEMEHN HENOTEPSHHOE.

Mo aTOM CBOe 3HayeHWe MpOBEAEHNE HECKONbKO OpToCcTaTudeckne npobbl Koppensauns  mexay
napomeTpumn. B cpn cornacoBaHHoe paboTbl MO3ra ObINN HE3HAYNTENBHOE BbIPAXEHBI.

OKcnepuMMeHTax HEeKOTOpbIX —uccnegoBaTenen  yCTaHOBMEHO, YTO  HM3kme nokasatenen BCP
obHapyXuBawncsl Npu reHepanuaoBaHHbIX TPEBOXHbIX PacCTPOMCTBAX W Aenpeccuun, a BbICOKMA ypoBeHb BCP
CBSI3aH C CAepXXaHHOCTbIO U camoobnagaHneMm.

PesynbTaTtbl NpoBefeHHbIX WCCNeaoBaHWsX MO M3YYEHUIO XapakKTepucTuMKka BeretaTtMBHOW HEPBHON
CUCTEMbI ANSA BbISIBNEHWUS adanTMBHbIX BO3MOXHOCTEW CTYAEHTOB 1-Kypca MeAMKOB M yyallMxcsi Korregxa
Takomke cneumanbHOCTM Nnokasanu, YTo y CTyAEeHTOB MeOMKOB B MONOXeHMe nexa 3HadveHve R-B oTpaxarowme
NPOAOIMKNTENbHOCTL  KOPAVMOWHTEPBANoOB B CeKyHAax, 0onee Hu3kne no CpaBHEHUIO C BepTUKanbHbIM
nonoxeHunem. okasaHo, 4TO 370 Npoba He BbiiBUNA 3HAYUTENbHbLIX CABUIOB CUCTONMYECKOro apTepuanbHOro
pasneHns (CA[l) bornee BblpaxeHHas peakums HabniogaeTcs CO CTOPOHbI AMACTONMYECKOro apTepuaribHOro
nasnenns (OAL). DoctoBepHoe yBenunyexue ¢ 65,2+1,5 no 73,5+ go 73,5+1,6 mm p.ct. YCC B nokoe y CTy4eHTOB
B cpegHeM cocTaBngaeT 73,2+1,5 ya/MuH npu nepexoge B BepTMKarbHOE MOJOXUTENbHOE NONOXEHNEe oTMeYaeTcs
[OCTOBEpPHOE Yy4yalleHne puTma cepgua. YTtobbl yCTaHOBUTbL TOHMYECKOE aKTMBHEE COCTOSHME BereTaTMBHON
HEepPBHOW cUcTeMbl Bce obcnegyemble Obilnn pasgeneHbl Ha YeTbIpe rpynmbl: 1- ¢ COCTOSTHUEM paBHOBECUS MeXay
3TVM OBYM HEPBHbIM CUCTEMAM WM HOPMATOHUKM 2-€ yCUNeHMeM napacuMmnaTnyeckon CUCTeMbl BOTOTOHUKN; 3-C
npeobnagaHvemM CUMMNATUYECKOW CUCTEMbl (CMMMATOHMKWM) 4-C 6Gonee BbIPAXEHHOW CUMMNATUKOTOHWEN U
NpoBepsnn  KapopuouHTepBanorpammy. B To Bpemss Kak cpaBHUTErMbHbIN  aHanuM3  nokasaTtenew
KapAanouHTepBanorpaMMbl BbIiBUN JOCTOBEPHA BbICOKME 3HAYEHWS CTYAEHTOB Komnnemken. 3To cBmaeTenscTeyeT
O TOM, YTO CTYAEHTbl KOMnemkHoW BGornee CTpeccMpoBaHbl, YEM CTYAEHTOB MedyHuBepcuteTa. Takum obpasom
BereTaTMBHas perynsauum cepaeyHoro putMa COMPOBOXAAETCS YCWUIEHMEM TOHyca CUMMMATUYECKOro oTAena
BEreTaTMBHOW HEPBHOM CUCTEMBI B KOHLIE MEPBOrO M BTOPOro roga o0y4yeHus.

STUDY OF THE FUNCTIONAL STATE OF THE AUTONOMIC NERVOUS SYSTEM IN MEDICAL STUDENTS
OF MEDICAL UNIVERSITIES AND COLLEGES
Ustoev Mirzo B., Narzulloev Nasrullo F., Nematzoda Afsalsho J.
Tajik national university of Dushanbe, Republic of Tajikistan

The formation of various kinds of diseases, especially the cardiovascular system among medical students
is common. Despite the fact that the clinical significance of the analysis of heart rate variability (HRV) was first
established at the beginning of the second period of the last century, its significance has not been lost to date.

CPABHUTENbHOE U3YYEHUE NCUXODPU3NONOMMYECKUX BO3MOXXHOCTEW AOANTALIUU
CTYOEHTOB MEOUKOB B NPOLECCE OBYYEHUA
YctoeB M.b., Hap3ynnoeB H.®., HebmaTt3ona A.[x.
TaKMKCKMIA HaUMOHanbHbIA YHUBepcuTeET, I. ywanbe, pecnybnvka TagxkukuctaH, E-mail: ustoev 1954@mail.ru

https://doi.org/10.29003/m3396.sudak.ns2023-19/285-286

Kak un3BecTtHO npu cuctematuyeckoM oOyveHWe B paHHME Mepuoabl PasBUTMS OpraHu3Ma, LUMPOKOoe
MCMoNb30BaHWE PasnUYHbIX MearorMyecknx WMHHOBALMW MNPUMBOOSAT K HECOOTBETCTBUIO YYeOHOM Harpysku
(bYHKLMOHAmNbHLEIM BO3MOXHOCTSIM OpraHu3ma CTyAEeHTOB obydalolumii B MeOWLMHCKOM By3e, YTO NpuBeaeT K
HapyLlleHNo  (PYHKLMOHANBHOTO COCTOSIHASI  OpraHmsama W yxyAlweHWuM 300poBbsi. B MHOrouMcneHHbix
h13nonornyeckmx nccnefoBaHUsIX 0TMevaeTcsl YXyaleHne yHKLMOHANbHOro COCTOSIHUS OpraHn3ma CTy4eHTOB B
npoLecce agantaumu k yuebHbiM esTensHocTsam B Bysax. ObyyeHue B cucTeMe BbiCLLErO 06pa3oBaHus, KOTOPLIN
OTHOCUTCSI K KaTeropum YMCTBEHHOTO TpyAa C HanpsbkeHust naMmatv U BHUMaHWs OCOOGEHHO B nNepuoabl
OTBETCTBEHHOCTU, HANPUMeEP, cAaun SK3aMEHOB.

CpaBHuTENbHAA KOMMMEKCHas OLEeHKa NCMX0on3nonorMyeckon agantaumm cTyaeHTOB MeQUKoB, nokasarnw,
YTO BO3paCT MCMbITYEMbIX ONPEAENSAT UX aganTalMOHHbIX MEXaHU3MOB.

285


https://doi.org/10.29003/m3395.sudak.ns2023-19/285
mailto:1954@mail.ru
https://doi.org/10.29003/m3396.sudak.ns2023-19/285-286

International Congress
“Neuroscience for Medicine and Psychology”
Sudak, Crimea, Russia, May 30-June 10, 2023

B wuccnegoBaHuAX  MpuHMManM - ydactve  CTyAEHTOB  MeAuuMHCKOro  hakynbTeta  TamKMKCKOro
HaUMOHanbHOro yHMBepcuTeTa. PesynbTaTbl ONbITOB MOKasanu, YTO Yy CTyOEHTOB MNEPBOKYPCHUKOB NpWU UX
pacnpefeneHnn no WUCXOAHOMY BeretaTMBHOMY TOHycy Obinu cnepytowee: HopmoToHukoB 6bino (66,63%),
BaroToHUKOB Obino (35,28%), cumnoToHukoB Obino (17,65%). MNpu panbHenwem obydeHus Habnwopaetcs
nocTeneHHoe yBenuyeHme Yncno CTya4eHTOB HOPMOTOHUKOB A0 85, 54%. Takum obGpa3om crnegyet OT METUT, YTO
npouecc agantaumy CTYAEHTOB B nepuog obyyeHue, noarotoBka K CeCCMM M B Mepuog COayn 3K3aMeHOoB
HabnogaeTcsa 3HauyMTenbHas ncuxoduanonormyeckas agantaums CTygeHTOB K- oByvyeHno B MegunumHckom Byse.
OK3aMeHaLMOHHbIN CTPeCcC NPMBOASAT K MOBbILLIEHUIO MHAEKCA HANPSHKEHUS perynauus cepaeyHon edaTenbHOCTU Y
CTyaeHToB. Hambonee BbiCOKasd peakuusi HanpshKeHUs pPerynsaTopHbIX CUCTEMbl Mepen 3K3aMEeHOM BbIsIBNiEHA Y
CTYAEHTOB MEOUKOB.

COMPARATIVE STUDY OF PSYCHOPHYSIOLOGICAL CAPABILITIES OF MEDICAL STUDENTS' ADAPTERS
IN THE LEARNING PROCESS
Ustoev Mirzo B., Narzulloev Nasrullo F., Nematzoda Afsalsho DJ.
Tajik National University, Dushanbe, Republic of Tajikistan, E-mail: ustoev 1954@mail.ru

COLUUAINIbHO-3KOHOMUYECKHWE ®AKTOPbI, BITUAIOLWIMUE HA NMCUXOJTIOTMYECKOE U COMATUYECKOE
300OPOBbLE MOJNOAEXWU
YxaHoBa A.B., NockoTtuHoBa J1.B.
®IBYH depepanbHbIi UCCNeaoBaTENbCKUN LLEHTP KOMMNEKCHOTO U3ydeHns ApKTUKM UMEHU akageMuka
H.I. JTaBepoBa YpO PAH, ApxaHrensck, Poccus; Karmy-anny@yandex.ru

https://doi.org/10.29003/m3397.sudak.ns2023-19/286-287

Ha coBpemeHHOM 3Tane psg 3aboneBaHun [ebOTUPyET MMEHHO B MOAPOCTKOBOM BO3pacTe, Koraa
OpraHnM3m MWHTEHCMBHO pacTeT W noAaBepraeTca ropMOHanbHbIM MepecTporikaMm. Takke B 3TOM BO3pacte
3aKnagblBatoTCH OCHOBbI MOBEAEHMS, KOTOPbIE OKaXyT CBOE BrnsSHME Ha 300poBbe B Bonee 3penom BospacTte. Ans
yNydlWeHna cutyauum M nNpaBUMbHOMO pacxofoBaHUS (PUHAHCOBLIX PEeCcypcoB rocyfjapcTsa, KoTopble Bcerga
OorpaHu4yeHbl, He06X04MMO MOHSITb OT Yero 3aBMCUT 340POBbE MOAPOCTKOB, M Kakme (hakTopbl ero onpepensor.
OkcnepTbl BcemMupHOM opraHmnsaummn 3gpaBoOXpaHEHUsT CXOOATCS B TOM, YTO MO Mepe YMyYlEHUss coumarbHo-
3KOHOMMUYECKOrO MOMOXEHMSA M0AEN, UX 300poBbe Takke yrnyywaeTtcsa. MoXHO BbigenuTb cnegytoLime coumanbHo-
3KOHOMMYECKMe hakTopbl, BAUSIOWME Ha MCUXOMNOrMyeckoe U comaTMyeckoe 340pOoBbe MOAPOCTKOB M MONOAbIX
nmu;:

1.06pa3soBaHue poguTenen: npsmas CBA3b Mexay YpoBHeM oOpasoBaHusi poauTenen (npexae Bcero,
MaTepu) U YpOBHEM 3400POBbS MOMIOAOIO YEroBeka;

2.CoctaB CeMbMu: BOCNUTAHWE B HEMOMHbLIX CEMbSX, a TakKe B CeMbAX C OTYMMOM WNU Madexown
CTaTUCTUYECKM JOCTOBEPHO CBA3aHO ¢ Bonee crnabbiM 300pOBLEM NOAPOCTKOB;

3.2KunuiwHele ycnoBus: HeraTMBHOE BfWsiHWE HA 340pOBbe NOAPOCTKA OKa3biBalOT Kak NepenonHEeHHOCTb
XWIbsl, Tak U ero HebnaroycTpoeHHOCTb (OTCYTCTBUE LEHTPaNbHOIO BOAOCHAOXEHMS, OTONMEHNs!, KaHanM3auum u
T.M.).

4.loxon ceMbu: BO3MOXHOCTb 0becrneyeHunss pasHoobpas3HOro M 340POBOrO  MUTAHWUA, LOCTYMHOCTM
OOMOMNHUTENBHBIX 3aHATUI (B TOM YMUCIEe CMOPTMBHBIX), OTAbIXA U NAATHBIX MEQULUHCKUX YCIyr, NpeaoTBpaLLeHms
a4AVKTUBHOIO NOBEAEHMSI NOAPOCTKOB. Ha nepBbI NnaH BbIXOAAT HOBbIE BUALI aaauKLUMIA, Takne Kak 3aBMCUMOCTb
OT KOMMBbKOTEPHBIX UrP U UHTEPHET-3aBUCUMOCTb.

MpencrtaBnsietcs BaxHbIM Oonee pfeTanbHO MCCNedoBaTb BrMSIHAE BbllEYyKa3aHHbIX (DaKTOPOB  Ha
COCTOSIHME HEepBHOW perynaumm MexaHuU3MoB YnpaBfneHWst BHYTPEHHUMW opraHamu, B YacTHOCTU cepAeydHbiM
pUTMOM (YPOBEHb CUMMMAaTUKOTOHMM W BarycHble pe3epBbl BereTaTtMBHOW perynaumM ceppevyHoro putma) y
mMonogexu. Henpoduanonornyeckne mapkepbl CHUXXEHUSA YPOBHS 300POBbS MOSOAbIX MWL, 0COBEHHO B YCINOBUSAX
ApKTryeckon 30Hbl PP, B COBOKYMHOCTU CO CTPYKTYPOM COLMAnbHO-3KOHOMUYECKMX (PaKkTOPOB NO3BONAT OpraHam
rocyfapCTBEHHOW BnacTu paspaboTatb Oonee 3adpekTuBHbIE MNporpaMmmbl NPOUNAKTMKM 3aboneBaemMocTu
MONOAEXMN.

SOCIOECONOMIC FACTORS AFFECTING THE PSYCHOLOGICAL AND SOMATIC HEALTH OF YOUTH
Ukhanova Anna V., Poskotinova Lilia V.
N. Laverov Federal Center for Integrated Arctic Research of the Ural Branch of the Russian Academy of Sciences,
Arkhangelsk, Russia; Karmy-anny@yandex.ru

A number of diseases appear during adolescence because fast body growth and hormonal changes.
Moreover, the basic features of behavioral pattern are shaped during adolescence and can influence on health at a
more mature age. The determination of factors which have impact on health of adolescents, helps to improve the
health services and effectiveness of financial support the Health Program. According to World Health Organization
as people's socioeconomic status growth, their health improves. The following socio-economic factors affecting the
psychological and somatic health of young people (adolescents) are distinguished based on literature review:

1. Education of parents: a direct relationship between the level of education of parents (primarily mothers)
and the level of health of a young person;

2. Family composition: upbringing in single-parent families, as well as in families with a stepfather or
stepmother, is statistically significantly associated with poorer health of adolescents;
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3. Housing conditions: both overcrowding and poor housing (lack of central water supply, heating, sewerage,
etc.) have a negative impact on the health of a teenager.

4. Family income: the possibility of providing a varied and healthy diet, the availability of additional activities
(including sports), recreation and paid medical services, preventing addictive behavior of adolescents. New types
of addictions are coming to the fore, such as Internet Gaming Disorder and Internet Addiction.

The study focuses on detail analysis of the impact such factors on nervous system regulation, in particular,
heart rate (the level of sympathicotonia and vagal reserves of the autonomic regulation of heart rhythm) in young
people. Neurophysiological markers, which show changes of young people health, especially in the Arctic zone of
the Russian Federation, and socio-economic factors can be used by public authorities to develop more effective
Prevention of Morbidity Programs for young people.

MOP®O®U3NOJIOMMYECKUE KOPPENATbLI BBAMMOAENCTBUA HEUPOIMNO®U3APHOIO
BA3OIMNPECCUHA N KAM®ELIMHA B UHTEPCTULIMAIIbBHOM BEAPBLEPE NMO4YKU
darbsaHoBa A.B., JlaBpuHeHko B.A.

HoBocubupckuin rocyaapcTBeHHbIM YHUBepcuTeT, HoBocnbupck, Poccus, allium@list.ru

https://doi.org/10.29003/m3398.sudak.ns2023-19/287-288

B opraHumame mnekonuTalowMX MOYKN SBNSAOTCA OCHOBHbIM 3P(EKTOPHBIM OpraHom, obecneuymBaroLnm
nogaepxaHve BOAHO-coneBoro 6anaHca. BbIMONHAIOT psag XKM3HEHHO BaKHbIX (DYHKUWMIA: coxpaHeHne obbema
XMOKOCTWN, OCMOTMYECKOro AaBMneHns Nras3Mbl KPOBU, KOHLEHTPALMK SMEKTPONUTOB 1 Ap. Takke BaxXHOW dyHKUMEN
ABMAETCA IKCKPeLMs YyXepodHbIX ANA opraHv3ma BellecTB, B TOM 4YMCre neKapCTBEeHHbIX npenapaToB. HoBbIN
NPOTUBOBUPYCHbIN areHT KamdeunH (1,7,7-TpyMeTMNOMUMKIO[2.2.1]renTaH- 2-UnMaeH-aMMHO3TaHo),
cuHTesmpoBaHHbin B HUOX CO PAH (Aposas n ap., 2013), oTHocuTCcs K Npou3BoaHbIM kamdopbl. CnocobeH
MHrMbupoBaTb penpoaykuMio BUpyca rpunna n He obnagaeTt UMTOTOKCUYHOCTLIO (Zarubaev et al., 2015). OgHako
HEeJOCTaTOYHO W3Yy4YeHO BnMsAHME KkamdelnmHa Ha OCODeHHOCTM peanusauuu rmgpoocMOTUHECKoro adpdekTa
Henpornnogum3apHoOro BasonpeccuHa — [MaBHOMO  perynatopa  KOHUEHTpUpylowen  yHKLUMM  NOYKK
mnekonuTawowmx. B cBa3n ¢ 3Tum uUenblo paboTbl ABMMOCH M3yYeHne MOpdODU3NONOrMYEKUX KOpPPEnsToB
B3aVMOAENCTBUSA kKamdeLyHa 1 Ba3onpeccrHa B MHTepcTuumanbHoM 6apbepe noyku.

OKCNepuMeHTbl BbIMOMHEHbl Ha nonoBo3penbix kpbicax fuHun WAG ¢ cobniogeHnem XenbCUHKCKON
Aeknapaumm o paboTte ¢ akcnepMmMeHTanbHbIMU XMBOTHbIMW. KamdeunH BBoannu B gosvposke 100 mr/kr macchbl
Terna, B KayecTBe npenapaTta cpaBHeHWs wucnonb3oBanu pemaHtaguH (100 wmr/kr maccel Tena). [MpenapaTbl
BBOOUNN B TeveHue 7 n 14 CcyToK OAMH pa3 B AeHb BHYTPWXeNydo4yHO. B TeyeHme akcnepuvmMeHTa Y >XMBOTHbIX
cobupann npobbl MO4YM, B KOTOPbIX ONPEAensnnM KOHUEHTpaumio OCMOTUYECKM aKTUBHbIX BeELLEeCTB
Kpuockonuyeckum Metogom. [nype3 onpedensnu Kak KOMMYECTBO CMOHTAHHO 3KCKpPeTMpyeMom Moun 3a
dumkenpoBaHHoe BpeMs. CKOpOCTb KiyBo4KoBOW chmmnbTpaummn onpeaensany no KNMpeHcy SHA0reHHOro KpeaTtuHuHa
N ypoBHIO MoyeoTaeneHus. lNpoBedeHoO CBETOOMNTMYECKOE U3yYeHUe CPe3OB MOYKW, OKpPaLLEHHbIX reMaTOKCUINH-
903VHOM M anuuaHoBbIM CWHWM. BbinomHeHO MopdomMeTpuyeckoe onpefernieHne pasmepa KancyrnsipHOro
MPOCTPaHCTBA MOYEYHbIX Tenewl W BbICOTbl Ba30OMPECCUH-YYBCTBUTENBHOrO 3nuTenus cobupaTenbHbiXx Tpyobok
COCOYKa MOYKW.

MonyyeHHble B xode wccrnegoBaHWs pesyrnbTaTbl OBCYXXAATCH C TOYKM 3PEHUSA XPOHUYECKOrO BMSIHUS
NPOTUBOBMPYCHOMO areHTa kamdeunHa U peMaHTaguMHa Ha (YHKUMOHAaNbHbIE U CTPYKTYpPHblE XapakKTepUCTUKU
noyek, obecnedvvBaroLLnx NogaepxaHne BOAHO-CONEBOro romeocTasa.

MORPHOPHYSIOLOGICAL CORRELATES OF NEUROPHYPOPHYSEAL VASOPRESSIN AND CAMPHECIN
INTERACTION IN RENAL INTERSTITIAL BARRIER
Fatianova Alina V., Lavrinenko Valentina A.
Novosibirsk State University, Novosibirsk, Russia, allium@list.ru

In the mammalian organism, the kidneys are the main effector organ that maintains the water-salt balance.
They perform a number of vital functions: maintenance of the fluid volume, osmotic pressure of blood plasma,
electrolyte concentration, etc. Another important function is the excretion of substances foreign to the body,
including drugs. The new antiviral agent camphecin (1,7,7-trimethylbicyclo[2.2.1]heptan-2-ylidene-aminoethanol)
synthesized at the NIOC SB RAS (Yarovaya et al., 2013) belongs to camphor derivatives. It is able to inhibit the
reproduction of the influenza virus and does not have cytotoxicity (Zarubaev et al., 2015). However, the influence of
camphecin on the features of the neurohypophyseal vasopressin hydroosmotic effect implementation, the main
regulator of the concentrating function of the mammalian kidney, has not been sufficiently studied. In this regard,
the aim of the work was to study the morphophysiological correlates of the interaction of camphecin and
vasopressin in the interstitial barrier of the kidney.

The experiments were performed on mature WAG rats in compliance with the Declaration of Helsinki on
work with experimental animals. Camphecin was administered at a dosage of 100 mg/kg of body weight;
rimantadine (100 mg/kg of body weight) was used as a reference drug. The drugs were administered for 7 and 14
days once a day intragastrically. During the experiment, urine samples were collected from animals, in which the
concentration of osmotically active substances was determined by the cryoscopic method. Diuresis was defined as
the amount of spontaneously excreted urine in a fixed time. The glomerular filtration rate was determined by
endogenous creatinine clearance and the level of urination. A light-optical study of kidney sections stained with
hematoxylin-eosin and alcian blue was performed. Morphometric determination of the size of the capsular space of
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the renal corpuscles and the height of the vasopressin-sensitive epithelium of the collecting ducts of the renal
papilla was performed.

The results obtained during the study are discussed in terms of the chronic effect of the antiviral agent
camphecin and rimantadine on the functional and structural characteristics of the kidneys, which ensure the
maintenance of water-salt homeostasis.

MCCNEOOBAHME SHEKTPVI‘-IECKOVI AKTMBHOCTW MO3TA Y KPbIC C TMMNO- U M’MMNEP®YHKUMUEN
OODPAMUHEPTMYECKOWU CUCTEMbBI NP BO3OENCTBUN XPOHUYECKOIO CTPECCA
®depopoBa A.M., laBnet6aeBa A.P., XucmarynnuHa 3.P.
depnepanbHOe rocygapcTBeHHoe BloaxeTHOe obpasoBaTenbHOe yupexaeHue Bbicllero obpasoBaHnsa «YumMckun
YHUBEPCUTET Haykn 1 TexHonorumy, Yda, Poccus, albinamfedorova@mail.ru

https://doi.org/10.29003/m3399.sudak.ns2023-19/288-289

CTpeccopHble paccTpoWcTBa SABMASIOTCA [NaBHbIM (QAKTOPOM B pa3BUTMM 3aboneBaHui LeHTpanbHON
HEPBHON cuCTeMbl. Bbi3BaHHble CTpeccoM addeKTMBHbLIE PaCCTPOMCTBA TPEBOXHO-AEMNPECCUBHOIO CnekTpa
SABMAIOTCA Hanbonee pacnpoOCTpaHEeHHbIMU Mcuxudeckumn 3abonesaHuamMu B Mupe. Llenbio uccnegoBaHus
ABWMOCb M3ydeHue ocobeHHocTen anekTpoaHuedanorpammbl (33l poHTanNbHOW M TeMeHHon obnacten Kopbl
FOMOBHOrO MO3ra KpbiC C rMno- 1 runepdyHKunen godaMmMHeEpPrnyeckon CUCTEMbI MPU 3KCMEPUMEHTANBHOM
BO3ENCTBMU XpOHUYECKoro ctpecca. WccnegoBaHue BbIMONMHEHO Ha 36 nabopaTopHbIX KpbiCax-camuax nvHUM
Wistar, WAG/RIj (runodyHkumsa godamuHeprudeckon cuctembl (OC)), DAT-HET (runepdyHkuma OC) ¢ maccon
Tena ot 190r go 235r. Pernctpaumsa anekTpu4eckon akTMBHOCTM rOfIOBHOrO MO3ra OCYLLECTBASNN Npy NoMoLum 8-
KaHanbHoro anekTpoaHuedanorpadga «HenpoH-Cnektp-1B» ans BetepuHapum («Henpocodt», MBaHoBO). [ns
perncTpaumm anekTpoaHuedanorpaMmbl MCMOMb30OBaNM MOLKOXHbIE MWronbyaTble anekTpoabl. PedepeHTHbIN
ANEeKTPOoA BBOAUNN NOAKOXHO B 06N1acTb HOCOBOW KOCTU. Perncrpauus anekTpoaHuedanorpaMmmbl OCyLLECTBNSANN
B TeyeHne 60 MMH 3a CyTKM OO Hadvamna akcnepumeHTta (oH) u Ha 14-n, 30-n AHM BO3OENCTBUS XPOHUYECKOTO
cTpecca. B kayecTBe CTpeCCOreHHOro pasgpaxuTens UCnosnb3oBanu CMeHY ropM30OHTaNIbHOIO MOSMOXKEHUST KIETKM
Ha yrnosoe (30°), nuweHWe nuwiM, NUTbEBas AenpuBauus. ViccriegoBaHue aMnnMTYAHbIX U CEKTpanbHbIX
XapaKTEPUCTUK 3NeKTpodHuedanorpaMmMbl (PpoOHTaNbLHON M TEMEHHOW O6racTen Kopbl rOMIOBHOIO MO3ra Yy KpbIC
nHumn WAG/RIj nokasano: makcumarnbHas amnnuTyga puTtMoB TemeHHow kopbl (107,40+7,53) Ha 14 pgeHb
BO3[EMNCTBUS XPOHUYECKOro CTpecca AOCTOBEPHO Bbile MO CPABHEHWIO C aHanornyHbIM napaMmeTpoM (OOHOBOM
anekTpoaHuedanorpammel (71,00+8,35) p<0,05; Ha 30 AeHb BO3OENCTBUS XPOHUYECKOrO cTpecca HabnogaeTcs
MOHMXXEHME MPOLEHTHOrO COOTHOLUEHUs TeTa-putma TeMeHHon kopbl Ha I3l (16,94+1,71) no cpaBHEHU C
oHOBOW 3nekTpoaHueddanorpammon (27,32+4,40) n nosblleHne cnekTpa MowHoctn 6eta-putma (14,96+0,50 u
10,40+0,87; p<0,05) y kpbic ¢ runocyHkumen AC. CpaBHUTENbHAA XapakTepuUcTMka OTHOCUTENBHON CNeKTpanbHON
MOLUHOCTU KpbiC NUHUKM Kpbic nuHuuM Wistar n nuHumn DAT-HET nokasano, 4to y rpynnbl Kpbic DAT-HET
COOTHOLIEeHMe ObICTpbIX konebaHunm (anbda-put™, 6eta-putm HY) Ha anekTpoaHuedanorpaMMe OOCTOBEPHO
Bbille Ha 14 AeHb OHWM BO3OEWNCTBUS XpOoHUMYeckoro crtpecca, p<0,05. YBennyeHHoe COOTHOLLEHNE BDeTa-puTMOB Ha
O3l y kpbic nuHumM DAT-HET sBnsieTca Npu3Hakom [OEernpecCUMBHOIMO COCTOSIHUSE U MOXET ObiTb OTpakeHWeM
NpoLEeCcCoB HapacTaH1s KOPKOBOIo BO30YxaeHWst 1 aedmymnta n3bnpaTenbHOro TOPMOXKEHUS.

STUDY OF BRAIN ELECTRICAL ACTIVITY IN RATS WITH HYPO- AND HYPERFUNCTION OF THE
DOPAMINERGIC SYSTEM UNDER CHRONIC STRESS
Fedorova Albina M., Davletbaeva Aigul R., Khismatullina Zukhra R.
Federal State Budgetary Educational Institution of Higher Education "Ufa University of Science and Technology",
Ufa, Russia, albinamfedorova@mail.ru

Stress disorders are the main factor in the development of diseases of the central nervous system. Stress-
induced affective disorders of the anxiety-depressive spectrum are the most common mental illnesses in the world.
The aim of the study was to study the features of the electroencephalogram (EEG) of the frontal and parietal areas
of the cerebral cortex of rats with hypo- and hyperfunction of the dopaminergic system under experimental
exposure to chronic stress. The study was performed on 36 laboratory male Wistar, WAG/RIj rats (dopaminergic
system (DS) hypofunction), DAT-HET (DS hyperfunction) weighing from 190g to 235g. Registration of the electrical
activity of the brain was carried out using an 8-channel electroencephalograph "Neuron-Spectrum-1V" for
veterinary medicine ("Neurosoft", Ivanovo). Subcutaneous needle electrodes were used to record the
electroencephalogram. The reference electrode was inserted subcutaneously into the region of the nasal bone.
Registration of the electroencephalogram was carried out for 60 min a day before the start of the experiment
(background) and on the 14th and 30th days of exposure to chronic stress. As a stress stimulus, we used a change
in the horizontal position of the cell to an angular one (30°), food deprivation, and drinking deprivation. The study of
the amplitude and spectral characteristics of the electroencephalogram of the frontal and parietal areas of the
cerebral cortex in WAG/RIj rats showed that the maximum amplitude of the rhythms of the parietal cortex
(107.40£7.53) on the 14th day of exposure to chronic stress was significantly higher compared to the same
parameter of the background electroencephalogram (71.00+£8.35) p<0.05; on the 30th day of exposure to chronic
stress, there is a decrease in the percentage of the theta rhythm of the parietal cortex on the EEG (16.94+1.71)
compared to the background electroencephalogram (27.32+4.40) and an increase in the power spectrum of the
beta rhythm (14, 96+0.50 and 10.40+0.87; p<0.05) in rats with DS hypofunction. Comparative characteristics of the
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relative spectral power of Wistar rats and DAT-HET rats showed that in the DAT-HET rat group, the ratio of rapid
fluctuations (alpha-rhythm, beta-rhythm LF) on the electroencephalogram was significantly higher on day 14, days
of exposure to chronic stress, p <0.05. An increased ratio of beta rhythms on the EEG in DAT-HET rats is a sign of
a depressive state and may reflect the processes of an increase in cortical excitation and a deficit in selective
inhibition.

AHKE®ANUHEPIMYECKASA PErYNALUUA MEXAHU3MOB ®YHKLMOHANIbBHOW AKTUBHOCTHU
NMAWEBAPUTEIIbHOU CUCTEMbI
®epopyuesa E.10.%, 3amowmnHa T.A.%, NMpocekuHa E.A.°
ldepepanbHoe rocyaapCTBEHHOE aBTOHOMHOE 06pa3oBaTenbHOe yupexaeHne BbicLlero obpasoBaHus
«HauuoHanbHbIN nccnegoBaTenscknii TOMCKUIA roCyaapCTBEHHbIN YHUBEpPCUTET», ToMck, Poccust; 2denepansHoe
rocyaapcTtBeHHoe BrogxeTHoe obpasoBaTtenbHoe ydpexaeHne Boicliero obpasosaHus «Cubupckun
rocyapCTBEHHbIV MeaULUHCKUIA yHUBepcuTeT» MuHncTepcTea 3gpaBooxpaHeHust Poccuinckon deapepaumum,
Tomck, Poccusi; 3deaepanbHoe rocyaapcTBeEHHOe GrogkeTHoe yupexxaeHne «HaumoHanbHbIN MeauUMHCKNiA
nccrnegoBaTenbCkuin LeHTP oHkonorum nmenn H.H. MeTtpoBa» MuHuctepcTea 3gpaBooxpaHeHnss Poccuinckomn
depepaummn, Cankr-INeTepbypr, Poccus; elenafedorutseva@gmail.com

https://doi.org/10.29003/m3400.sudak.ns2023-19/289-290

Llenb nccnepoBaHna — usyyeHue BnusHWe nen-sHkedanuHa (J13) Ha cekpeTopHyto yHKUMIO Xenyaka B
pasHble dhasbl nuweBapeHns y cobak. OnbITbl TpoBOAMMCEL Ha B6ecnopoaHbix cobakax-camuax, maccomn 15-20 kr, ¢
dumcTynown xenygka no bacosy. Onepauuio No HanoXeHno UCTYyNbl NPOBOAMNN Mo, oOWwyM Hapko3om. OnbITbl
HayvHanM nocne MoMHOro BbI3AOPOBEHUS XMBOTHbIX. OnonaHbii nentng J19 (10 MKr/kr) BBOAWUNW BHYTPUBEHHO,
AN 4YeTkoro BblgeneHus a3 MULEeBapeHUs WCMNOMb30Bann pasHble CTUMYNATOPbI XKenygo4yHOW Cekpeunu:
kapbaxonuH (6 Mkr/kr), neHTaracTpuH (6 MKr/kr) u ructamuH (50 Mkr/kr). OnbiTbl CTAaBUAM B YTPEHHNE Yachl, Yepes
16-18 yacos nocne npuema nuwiM, Nocne TWaTenbHOro NpombiBaHWs >xenyaka. CekpeTopHas AesTenbHOCTb
Xenygka oueHuBanacb no ob6bemy cekpeta, cobupaemoro 30-MuHYTHbIMM npobamu, akTmBHocTn H*,
NPOTEONNTUYECKON aKTUBHOCTH, KOHLEHTpauun dyko3bl. PesynbTaTbl akcnepMMeHToB 06paboTaHbl CTaTUCTUYECKN
¢ ucnonb3oBaHnem U-kpuTtepus BunkokcoHa — MaHHa-YutHu. MNonyyeHHble pesynbTaTbl MCCreA0BaHUS Nokasanw,
4YTO NenTUA OKasbiBan OAHOHAaMNpaBneHHbI CTUMYMMPYOLWMA 3PdeKkT Ha 0ObeM XenygoyHoro coka Ha doHe
OEencTBNs BCEX CTUMYSISAATOPOB, OAHAaKO Haubornee BblpaXKeHHbIA Bbille YMOMSHYThIM adydpekT Obin Ha doHe
kapbaxonuHa. J19 mnHrmbuposan cekpeumto akTmBHbiX H* Ha ¢oHe kapbaxonvMHa u neHTaracTpuHa W Bbi3blBarn
NPOTUBOMOMOXHbIV 3PEKT NPU UCNOMNbL3OBaHUM rMcTaMuHa. [poTeonuTnyeckas akTMBHOCTb XenygovyHOro Coka
npyM BO3OEWCTBUM onuvomaa Ha (OHe BCEX CTUMYNSATOPOB YyMeHbluanacb, OAHako Hambornee BblpaXeHHoe
CHWXEHMEe 0TMevanocb Ha POHe XONMHOMMMETUKA. YBEnM4eHne coaepKaHusa 3aWwmuTHOro oaktopa XeryaoyHoro
coka — (pykosbl nof BAUSHUEM 3HKedanMHa oTMevanocb Ha poHe Tpex CTUMYNATOpPOB, Hanbonee BblpaXXeHHOe
Takke Ha @oHe kapbaxonuHa. Takum 00pa3oM, MOMyYEHHbIN 3SKCMEepMMEHTanbHbIN MaTepuan no3BonseT
3akniountb, 4to JI3 BbICTYNaeT B ponvM MOZyNATOopa aueTUXOonuHa, racTpuHa W ructamumHa wu perynupyet
CeKpeTopHbIN NnoTeHuMan xenygka B 3aBUCMMOCTM OT dasbl XKernydovHoro nuvwesapeHus. Nentua senseTcs
HECOMHEHHbIM YYaCTHWKOM CEKPEeTOPHOro npouecca >Xenyaka, MakCUMarnbHO NPOSBNSAILWMM CBOe AeWNCcTBuEe B
pednekTopHyto dasy ernyao4Horo nueBapeHus.

ENKEFALINERGIC REGULATION OF MECHANISMS OF FUNCTIONAL ACTIVITY
OF THE DIGESTIVE SYSTEM
Fedorutseva Elena Yu.}, Zamoshchina Tatyana A.2, Prosekina Elizaveta A.2
1Federal State Autonomous Educational Institution of Higher Education "National Research Tomsk State
University", Tomsk, Russia; 2Federal State Budgetary Educational Institution of Higher Education "Siberian State
Medical University" of the Ministry of Health of the Russian Federation, Tomsk, Russia; 3Federal State Budgetary
Institute N.N. Petrov National Medical Research Center of Oncology Ministry of Health of the Russian Federation,
Saint Petersburg, Russia; elenafedorutseva@gmail.com

The aim of the study was to study the effect of leu-enkephalin (LE) on the secretory function of the stomach
in different stages of digestion in dogs. The experiments were carried out on outbred male dogs, weighing 15-20
kg, with a fistula of the stomach according to Basov. The fistula operation was performed under general
anesthesia. The experiments began after the complete recovery of the animals. The opioid peptide LE (10 pg/kg)
was administered intravenously; various gastric secretion stimulants were used to clearly distinguish the digestive
phases: carbacholin (6 pg/kg), pentagastrin (6 pg/kg), and histamine (50 pg/kg). The experiments were carried out
in the morning, 16-18 hours after a meal, after a thorough gastric lavage. The secretory activity of the stomach was
assessed by the volume of secretion collected by 30-minute samples, H * activity , proteolytic activity, and fucose
concentration. The experimental results were statistically processed using the Wilcoxon-Mann-Whitney U test.
The results of the study showed that the peptide had a unidirectional stimulating effect on the volume of gastric
juice against the background of the action of all stimulants, however, the most pronounced effect mentioned above
was against the background of carbachol. LE inhibited the secretion of active H * against the background of
carbachol and pentagastrin and caused the opposite effect when histamine was used. The proteolytic activity of
gastric juice under the influence of an opioid decreased against the background of all stimulants, however, the
most pronounced decrease was noted against the background of a cholinomimetic. An increase in the content of
the protective factor of gastric juice - fucose under the influence of enkephalin was noted against the background of
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three stimulants, the most pronounced also against the background of carbachol. Thus, the obtained experimental
material allows us to conclude that LE acts as a modulator of acetycholine, gastrin and histamine and regulates the
secretory potential of the stomach depending on the phase of gastric digestion. The peptide is an undoubted
participant in the secretory process of the stomach, exerting its maximum effect in the reflex phase of gastric
digestion.

METWUITOBOTALLEHHAA OUETA MATEPU YNYYLWIAET 3NMU30ANYECKYIO NAMATb B TECTE
PACMO3HABAHUA HOBOIO OBBEKTA U HE BITUAET HA MPOABNEHUE YCNNOBHOWU PEAKLIUU CTPAXA
HA KOHTEKCT U CUTHAN Y KPbIC NTUHAN WAG/RIJ
®depocosa E.A., llaukoBa A.B., Capkucosa K.10.
depnepanbHOe rocygapcTBeHHOE BIOKETHOE yupexaeHne Haykn VIHCTUTYT BbiCLLEN HEPBHOW AEATENBHOCTU U
Henpodmamonorun PAH, Mocksa, Poccus; ekaterinaSfedosova@rambler.ru

https://doi.org/10.29003/m3401.sudak.ns2023-19/290

[enpeccusa n KOrHUTUBHbIE HApYLLUEHUS SBMSKOTCA YacTbiMU KOMOPOMAHLIMK paccTporcTBamMu npu abcaHc-
snunencun. Kpbicel nuHumn WAG/RIj SBNSOTCA reHeTuYeckon Mopgernbio abcaHc-anunencum ¢ komopbuaHown
aenpeccuen. NpegnonaraeTcs, YTO HApPyLEHWS KOTHUTMBHBIX (DYHKUMI, TakMX Kak oBy4veHwe u namsatb, npu
abcaHc-anunencun MoryT 6biTb CNeACTBMEM aHreAoHUM (MOHWXKEHHOW YyBCTBUTEMbHOCTUM K NOAKPENfeHuio),
KoTopasi ABMNSIETCA KIOYEBLIM CUMMTOMOM Aenpeccun. PaHee Hamu ObiNo MokasaHo, YTOo MeTunoboralleHHas
oveta matepu (MED) nogaBnsieT nposiBneHve abcaHc-anunencuMm m KoMopOuaHoW Jenpeccuu y B3pOCHoro
notomcTtBa Kpbic NuHUM WAG/RIj. OgHako ocTaeTcsi HeM3BECTHbIM, BnusaeT nu MOL maTepu Ha KOTHUTUBHbIE
HapyweHus y kpbic MHUM WAG/RIj. Llenb gaHHon paboTbl — BbiICHUTL BNusiHne MED maTepu B nepuHaTanbHOM
nepuoge Ha oby4yeHne M NamsaTb, OLEHMBAEMble B TeCTax C MO3UTUBHBIM WM HEraTUBHbIM MOAKPENnneHveMm, y
B3pocrnoro notomcTtBa kpbic nuvHum WAG/RIij. [Ona BbipaboTky yCnoBHOW peakumym cTpaxa MCnonb3oBanm
ANEKTPUYECKoe pasgpaxeHue nan B kKa4ecTBe HeraTMBHOroO nogkpenneHms. 3nu3oamyeckyto namaTb OLeHMBanm B
TecTe pacno3HaBaHus HoBoro obbekta (NOR). Mo3nTMBHBEIM NogKpenfnieHMem B 3TOM TeCTe CNy>XUT BPOXAEeHHas
uccriegoBaTenbckad MOTMBaUMA WM MOTMBaAUMA NPELANOYTEHMS HOBU3HBLI, KOTOpasi OObIMHO MOHMXKEHA npu
genpeccun. OKCNEpPMMEHTbI MNPOBOAMAN Ha 6-MecsiyHbIX Kpblicax-camuax nunHum WAG/RIj. Matepu Kpbic
aKcnepvMeHTaneHow rpynnel notpebnanun MED, a matepy KOHTPONbHOWM Tpynnbl KOHTPONbHYO Aauety. B Tecte
NOR y KpbIC 3KCNEpPUMEHTarNbHON rPyNMbl MHOEKC pacno3HaBaHUA HOBOrO OObekTa (MokasaTernb 3NU30aMdecKon
namsTu), a TaKkke MccrnegoBaTenbckas MOTUBaLMA (YUCNO CTOEK U BbIXOAOB B LEHTP apeHbl) Obinv 3Ha4yMmMo
Oonblue MO CpaBHEHMIO C aHANOrM4YHbLIMK MoKasaTensaMm y KOHTponbHOW rpynnbl. OgHako He 6bino obHapyKeHo
MEXIPYMNOBbIX Pa3nnynii B MPOSIBNIEHNM YCINOBHOW peakuumn cTpaxa (peakumm 3ammpaHnst) Ha KOHTEKCT 1 3BYKOBOW
curHan. Takum o6pasom, MOl matepu yny4waet anmsogudeckyto namate B Tecte NOR, HO He BMsieT Ha namsaTb
0 CTpaxe, CBA3aHHOM C KOHTEKCTOM M 3BYKOBbIM CUrHarnoMm, y kpbic nuHun WAG/Rj.

UccnedosaHue 8bInoriHeHo rpu ¢uHaHcogol noddepxke POOU 8 pamkax HaydyHo20 rpoekma
Ne 20-015-00327a.

MATERNAL METHYL-ENRICHED DIET IMPROVES EPISODIC MEMORY IN THE NOVEL OBJECT
RECOGNITION TEST AND DOES NOT AFFECT THE MANIFESTATION OF CONDITIONED FEAR RESPONSE
TO CONTEXT AND SIGNAL IN WAG/RIJ RATS
Fedosova Ekaterina A., Shatskova Alla B., Sarkisova Karine Yu.

Institute of Higher Nervous Activity and Neurophysiology of RAS, Moscow, Russia;
ekaterinabfedosova@rambler.ru

Depression and cognitive impairment are frequent comorbid disorders in absence epilepsy. WAG/RIj rat
strain is a genetic model of absence epilepsy with comorbid depression. It is assumed that impairment of cognitive
function, such as learning and memory, in absence epilepsy may be a consequence of anhedonia (reduced
sensitivity to reward), which is a key symptom of depression. We have previously shown that maternal methyl-
enriched diet (MED) suppresses the manifestation of absence epilepsy and comorbid depression in adult offspring
of WAG/RI]j rats. However, it remains unknown whether maternal MED affects cognitive impairments in WAG/Rj
rats. The aim of this study was to find out the effect of maternal MED during the perinatal period on learning and
memory, evaluated in tests with positive and negative reinforcement, in adult offspring of WAG/RIj rats. For fear
conditioning electric foot-shock was used as a negative reinforcement. Episodic memory was assessed in the novel
object recognition (NOR) test. The positive reinforcement in this test is the innate explorative motivation or the
motivation for novelty preference, which is usually reduced in depression. The experiments were carried out on 6-
month-old male WAG/RIj rats. Mothers of the experimental group of rats fed a MED, and mothers of the control
group fed a control diet. In the NOR test, in the experimental group of rats, the recognition index (an indicator of
episodic memory), as well as exploratory motivation (the number of rearing and center entries) were significantly
greater compared with the corresponding values in the control group. However, no intergroup differences were
found in the manifestation of the conditioned fear response (freezing reactions) to the context and the sound signal.
Thus, the maternal MED improves episodic memory in the NOR test, based on positive reinforcement, but does not
affect the manifestation of conditioned contextual and cued fear memory, based on negative reinforcement.

The reported study was funded by RFBR, project number 20-015-00327a.
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«BNMUAHUA KONEBAHUWN CEKPELIMU MENATOHUHA HA PEIYNALUIO CHA
Y NAUMEHTOB C rONTIOBHBIMU BOJTAMU»
®dokuH U.B.
UeHnTpanbHbin Jom YuyeHbix PAH, r. Mockea, Poccus, E-mail: ivan-fokin@yandex.ru

https://doi.org/10.29003/m3402.sudak.ns2023-19/291

lMokasaHo, YTO NPUCTYMNbl HOYHOW MUrpeHun Yalle Bo3HukatoT mexay 04:00 n 09:00, 4To MOXET yKka3biBaTb
Ha BPEMEHHOW MeXaHU3M, CBA3aHHbIN CO CHOM UNU LUMpKagHbIMU puTMamMun. 3BeCTHO, YTO HEJOCTaTOK CHa MOXeT
Bbl3BaTb rONOBHY0 60nb, kak, BNpo4eM, M M3ObITOK (Hanpumep, OTCbiNaHWe Ha BbIXOAHbLIX). AHANOMUM4YHbIM
0obpasom, y HEKOTOPbIX MoAel rofoBHy0 60nb Bbi3biBaeT NOCMeHHas paboTa n HapyLlleHne CyTOYHOro puTma, 4to
npegnonaraeT BNUAHME KaK CaMOro CHa, Tak U XPOHOBMOMOrM4yeckux cuctem. YpesmepHas COHMMBOCTb MOXET
ObITb YacTblo MpoApoMa MMM aypbl, NpelwecTByOWen nepeg NPUCTYNoOM MWUIPEHW UMM ee CMMMNTOMOM Mocre
npuctyna. CoH Takke MOXET ObITb O4EHb NMONe3eH BO BpEMS NMPUCTyNa MUTPEHU M YacTo, €CNX NauueHTy yaaeTcs
3acHyTb, MPUCTYN NpekpallaeTcs, 0COOEHHO y AeTen.

MpucTynbl KNacTepHOn rofIoBHOM 60N YETKO CBSA3aHbI CO CHOM. [1pUCTyMbl BO3HUKAOT B OCHOBHOM, XOTSI
N HE WUCKINIOYMTENbHO, BO BPEMSI CHa U YacTO BO3HUKAKOT B OOHO U TO Xe BPEMS OHEM M HOYbik. OTO elle pas
yKasblBaeT Ha HapyLleHne BG1Monorum cHa u/unu unMpkagHbiX pUTMOB Y 60MbHbIX.

MenaToHWUH CUHTE3MpPYeTCH N3 CepPOTOHMHA NuHeanounTammu anngusa. OH CEKpeTMpyeTcsi B TEMHOE BpeMs
CYTOK, U €ro CekpeLusi 3aBMCUT OT aKTMBHOCTU cynpaxua3matudeckoro sgpa (SCN) runotanamyca, Kotopoe, B
CBOK o4epedb, nonyvaeT MHgopmaumo o6 OCBELLEHHOCTM MO peTUHOrunoTanammyeckoMmy TpakTy. Bbicokas
WHTEHCUBHOCTb CMHEro cBeTa (y raakeToB) NoAaBnsieT CEKpELMO MeNaToHMHA, a HU3kasa- ycunueaeT. B ycnoBusix
€CTECTBEHHOIO OCBELLEHNSI CeKpeLunsi MenaTtoHnHa HauMHaeTcs, Korga AHEBHOW CBET TYCKHEEeT, AOCTUraeT nvka B
MOMHOYb U yMeHbLUaeTcs B 6onee no3gHMe HOYHbIE Yachl, yracasd B paHe yTpeHHue. Takum obpa3om, MenaToHuH
nomoraeT MoAAepXMBaTb €XEAHEBHbIA UMK CHa U 60apcTBOBaHMSA. MenaToHUH Takke y4acTBYeT B CE30HHbIX
U3MEHEHNSIX MOBEAEHWs, HaAMpUMEpP, Y >KUBOTHbIX C CE30HHO 3aBMCWMbIM CrapuBaHWEM, BEPOSITHO, 4epes
WHTErpaLmio N3MEeHEeHUN NPOAOCIHKNTENBHOCTM CBETOBOIO AHS.

Y nauuveHToB, CTpagaroLWmUX MUrpeHAMU, Habnaanocb CHUXKEHNE YPOBHA MenaTOHMHA B Mrasme KpoBW,
XOTs Takke Habntogancst 3HaunMTenbHbIA 3pdeKT conyTCTBYOLWMX adEKTUBHBIX PACCTPONCTB.

B nnauebo-kOHTpONMpyeMOM MWCCNeAOBaHMAX Jle4YeHUe MerlaTOHMHOM YMEeHbLuano 4acToTy TOSIOBHOM
fonu y nauneHToB C 3NU304NYECKON, HO HE XPOHUYECKOW KIlacTepHOW ronioBHou 6onbio. [Ipyrve nccnegoBaHus
Obinn ¢ Hebomnbluon BbIOOPKOM, @ UX pe3ynbTaTbhl OKa3anucb HeofHO3HaYHbIMU. B nnauebo-koHTponvpyembix
nuccnenoBaHMaX BO3AEWCTBMS MeNnaTtoHMHa MNpy NIEYEHUM MUIPEHU He MpPOBOAMNOCb, HO MHOFOYUCMEHHbIE
HabnogeHUsa CBNAETENbCTBYIOT O Cryvasix BO3MOXHOCTb TepaneBTMyeckoro acpdexra.

EFFECTS OF FLUCTUATIONS IN MELATONIN SECRETION ON SLEEP REGULATION
IN PATIENTS WITH HEADACHES
Fokin lvan V.
Central HOUSE of Sciences, Moscow, Russia. E-mail: ivan-fokin@yandex.ru

Nocturnal migraine attacks are more occur often between 04:00 and 09:00, that may indicate a temporary
mechanism associated with sleep or circadian rhythms. It is known that deficit of sleep can cause headaches, as
well as excess (for example, falling asleep on weekends). Similarly, some people have a headache caused by work
shift and a violation of the circadian rhythm, which suggests the influence of both sleep itself and chronobiological
systems. Excessive drowsiness may be part of a prodrome or aura preceding a migraine attack or its symptom
after the attack. Sleep can also be very useful during a migraine attack and often, when the attack stops, if the
patient manages to fall asleep, especially in children.

Cluster headache attacks are clearly associated with sleep. Seizures occur mainly, though not exclusively,
during sleep and often occur at the same time day and night. This once again indicates a violation of the biology of
sleep and / or circadian rhythms in patients.

Melatonin is synthesized from serotonin by pinealocytes of the epiphysis. It is secreted at night, and its
secretion depends on the activity of the suprachiasmatic nucleus (SCN) of the hypothalamus, which, in turn,
receives information about illumination along the retinohypothalamic tract. A high intensity of blue light (in gadgets)
suppresses the secretion of melatonin, and a low intensity increases it. In conditions of natural light, melatonin
secretion begins when daylight dims, reaches a peak at midnight and decreases in the later night hours, fading in
the morning wound. Thus, melatonin helps to maintain a daily sleep and wake cycle. Melatonin is also involved in
seasonal behavior changes, for example, in animals with seasonally dependent mating, probably through the
integration of changes in daylight hours.

In patients suffering from migraines was observed decreasing in the melatonin level in blood plasma,
although there was also a significant effect of concomitant affective disorders.

In placebo-controlled studies, melatonin treatment reduced the frequency of headache in patients with
episodic but not chronic cluster headache. Other studies were with a small sample, and their results were
ambiguous. Placebo-controlled studies of the effects of melatonin in the treatment of migraine have not been
conducted, but numerous observations indicate cases of the possibility of a therapeutic effect.
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ANHAMUKA NU3MEHEHWUA COOEP>XXAHUA NMYTAMATA U HEKOTOPbIX ®EPMEHTOB EIO
METABOJIN3MA B rOfIOBHOM MO3TI'E KPbIC B 3KCNEPUMEHTAJIbHOU MOLENA
HEWPOLOErEHEPALUU
Xauposa B.P., AnneBa H.H., F'aguposa J1.6.

UHcTuTyT drsmonorum um. akagemuka Aéaynnel Mapaesa, baky, AsepbangxaH, venerakhairova@yahoo.com

https://doi.org/10.29003/m3403.sudak.ns2023-19/292

OKCalTOTOKCMYECKU YPOBEHb FryTamaTa WUrpaeT NEepBOCTEMEHHYK pPOoNib B Mpoueccax HempoHanbHOW
rmbenu. Mytamar, OCHOBHOWN BO36Y>XAalOLLNIA HEMPOTPAHCMUTTEP, Y4acTBYeT B npoueccax obyyeHus, namsatu 1
Opyrux 6onee CrnoXHbIX KOTHUTUBHBIX (PyHKUMAX. MHorme Bo3pacTHble HempogereHepaTuBHble 3aboneBaHus
accouMupyoTCs C HapyLlleHneMm rinytamaTtHoro metabonuama. CumTtaeTtcs, YTO rryTamaTHas 9KCamTOTOKCUYHOCTb
NpoBOLMPYET HeMpodereHepaTUBHbIE NPOLIECCHI, TEM CaMbiM CMOCOBCTBYSI NporpeccMpoBaHunio 3abonesaHuin.

Llenbio nccnepoBaHns ObiNo onpedeneHne CoaepXaHus rnytamarta, a Takke OCHOBHbIX (PEPMEHTOB €ro
MeTabonmama — rmyTaMUHCUHTETasbl U FMyTaMuMHasbl — B CTPYKTypax FOfIOBHOTO MoO3ra (pasnuyHble CTPYKTYpbl
KOpbl FOfIOBHOrO MO3ra, MO3)Xe4OK, rmnoTanamyc, runnokamn) ctapbix 6enbiX KpbiC B 9KCMEPUMEHTAITbHON MOAENU
HerpogereHepauumn. [laHHas modens cosgasanachb nyTemM ABYXKPAaTHOro (BTOPOE BBEAEHWE OCYLLECTBMSANOCh Ha
3- AeHb) MHTpaLepebpOBEHTPUKYNSPHOro BBeAeHUA ctpenTto3dotoumHa (3 mr/kr, 5 mkn). [JekanuTtauuns XMBOTHbIX
ocywecTenanace Yyepes 1, 3 u 6 mecsueB nocne NCKYCCTBEHHO CO34aHHON HerpogereHepaumm.

Kak nokasanu nonyyeHHble pe3ynbTaTbl, B MOAENM CTPEenTO30TOUMH-MHAYLMPOBaHHOW HenpoaereHepauum
NPOrPECCUBHOE CHWXEHME aKTMBHOCTU IMyTaMUHCUHTETa3bl B CTPYKTypax rOfIOBHOTO Mo3ra HabniogaeTtcst yepes
OOVH WM TpUM Mecsua, JoCTUras MakCMMyma CHWXKeHMs K B6-Tu mecsiuam akcnepumeHTa. bonee BblpaxeHHble
N3MEHEHNs1 aKTMBHOCTM (bepMeHTa OTMeYyaeTcsi B runnokamne, BO3MOXHO, kak Haubornee 4yBCTBUTENbHOW K
9KCANTOTOKCUYHOCTM [flyTamaTta CTPYKType TOfoBHOro Mo3ara. [lonyyeHHble OaHHble BbISBUNM LOCTOBEPHOE
yBENUYEeHNe akTUBHOCTWU T[fyTaMuHasbl, OCOBGEHHO BbIpaXXEHHOE B rUMAMNoKamne, MO3Xeyke, runotanamyce,
3puUTENbLHON N opbuTanbHON 06nacTaX KOPbl FOMIOBHOFO MO3ra MO CPABHEHWIO C KOHTPOSbHOW FPYNMoOn XUBOTHBIX.
lMpn 3TOM yCTaAHOBMNEHO, YTO Y KPbIC B CTPENTO30TOLMHOBOM MOAENW HempoaereHepauun ypoBeHb rrnyTamara
NnoBbILLIAETCA B MUCCregyeMbix CTPYKTypax FOMOBHOMO MoO3ra B CPaBHEHWUM C KOHTpomnbHOW rpynnon. Cnegyet
OTMETUTb, YTO SKCANTOTOKCUYHOCTb, Bbl3BaHHAs Ype3MEPHbIM KONMYECTBOM BHEKIETOYHOrO rmyTaMaTa, ABnseTcs
OTNINYUTENBHOM YepTOW KIEeTOYHbIX OTBETOB B NpoLiecce rmbenn HeMpoHOB.

Takum ob6pasom, ObiI0O MNOKasaHO, YTO MpPU  CTPEMNTO30TOLUH-MHOYLUPOBAHHOW HerpogereHepaumm
HabnogaeTcs NOBbILWEHNE aKTUBHOCTU MMyTaMUHA3bl Y CHUXKEHWE aKTMBHOCTU rMyTaMUHCMTETasbl, YTO NPUBOOUT B
pasnUuYHbIX CTPYKTypax MoO3ra K HaKOMMEHWUO rnyTaMaTta, KOTOpblA MOXET ChyXutb Ouomapkepom npu
HevipogereHepaumm.

DYNAMICS OF CHANGES IN GLUTAMATE CONTENT AND SOME ENZYMES OF ITS METABOLISM IN THE
BRAIN OF RATS IN THE EXPERIMENTAL MODEL OF NEURODEGENERATION
Khairova Venera R., Aliyeva Nazaket N., Gadirova Leyla B.
Academician Abdulla Garayev Institute of Physiology, Baku, Azerbaijan, venerakhairova@yahoo.com

The excitotoxic level of glutamate plays a primary role in neuronal death. Glutamate is a major excitatory
neurotransmitter involved in learning, memory, and other complex cognitive functions. Many age-related
neurodegenerative diseases are associated with impaired glutamate metabolism. It is believed that glutamate
excitotoxicity provokes neurodegenerative processes, thereby contributing to the progression of the disease.

The aim of the study was to determine the content of glutamate, as well as the main enzymes of its
metabolism - glutamine synthetase and glutaminase - in the brain structures (various structures of the cerebral
cortex, the cerebellum, hypothalamus, and hippocampus) of old white rats in an experimental model of
neurodegeneration. This model was created by double (the second injection was carried out on the 3™day)
intracerebroventricular administration of streptozotocin (3 mg/kg, 5 pl). Animals were decapitated 1, 3, and 6
months after artificially created neurodegeneration.

As the results showed, a progressive decrease in the activity of glutamine synthetase in brain structures was
observed after one and three months, reaching a maximum decrease by 6 months of the experiment. More
pronounced changes in the enzyme activity were noted in the hippocampus, possibly as the most sensitive brain
structure to glutamate excitotoxicity.

The obtained data revealed that in the model of streptozotocin-induced neurodegeneration after one, three,
and six months there was a significant increase in glutaminase activity, especially pronounced in the hippocampus,
cerebellum, hypothalamus, and visual and orbital areas of the cerebral cortex compared with the control group of
animals.

At the same time, it was found that the level of glutamate increased in the studied structures of the rat brain
in the streptozotocin model of the neurodegeneration in comparison with the control group. It should be noted that
excitotoxicity caused by excessive amounts of extracellular glutamate is a hallmark of cellular responses during
neuronal death.

Thus, it was shown that there were observed an increase in glutaminase activity and a decrease in
glutamine synthetase activity in streptozotocin-induced neurodegeneration in various brain structures, which leads
to the accumulation of glutamate, which can serve as a biomarker during neurodegeneration.
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NMAPAMETPbI TAUMUHIA, OTPAXAIOLWMUE USMEHEHUA ®YHKLIMOHATNIBHOIMO COCTOSAHUA
XaTnamagxusiH B.P.
HKOxHbIn depepanbHbin yHUBepcuteT, Akagemusi buonorum n 6uotexHonorum um. [1.1. isaHosckoro,
PoctoB-Ha-[loHy, Poccus; dinovart@yandex.ru, vhat@sfedu.ru

https://doi.org/10.29003/m3404.sudak.ns2023-19/293

OcCHOBHbIMM NapamMeTpamMu TawnuHra, WCNONb3yeMbiMM MpPU  OLEHKE W3MEHEHWUA (YHKLUNOHANBHOIO
cocTosiHuA (PC), aBNATCA: MOMEHTbI BPEMEHWN HaXaTus KNaBuLL, KONMYECTBO OLUMBOK, ANUTENBHOCTb HaxaTtus,
KOMMYECTBO HaXaTuUW, Bpemsi peakuun, UHTepBan MeXay HaxaTuaMu, Bpems nedvaTtu, CKOpPOCTb nedvatu.
YkaszaHHble napameTpbl MOXHO BbIYUCNUTL MO CUrHamny KnaBuaTtypbl U OBWXEHMS rnas; mamepeHue I3[, OKT,
YyacToTbl AblXaHWs M TemnepaTypbl Tena no3sonseT npocneantb cmeHy ®C; B ganbHeylem - NpeanonoXuTb
Hannyne reHepatopoB puTmoB O3, oTpaxawwmx unsMeHenus PC, koTopble MNPOSABAAIOTCA B MapameTpax
TannuHra.

Banuce O3l B cocTtosHMM 60OpCTBOBaHWS MNPV BbLIMNOMHEHWM Mpobbl MNpoBoAWMMack C  MOMOLLbIO
MHOrokaHanbHoOro sHuedanorpadga-aHanusartopa 9IA-21/26 «BHuedanan-131-03» (HIMK® «Megukom-MTOy», r.
TaraHpor, Poccus). KoopamHaTbl nepemelleHns B3opa onpegensnucb nocpeactsoMm Tobii Eye-Tarcker.
lMpumeHanoce no opgHOMYy anekTpondy, 4Tobbl u3mMepute TemnepaTypy Tena wm OKI, vactota AbixaHus
onpegenanacb N0 AaHHbIM AaTyuMka NHEBMOrpammbl. B Lensix pacnosHaBaHWsi NULEBLIX 3MOLWA, MpU NOMOLLN
web-kamepbl ocyLlecTBnsnack Buaeo3anncb. TecT COCTaBneH B Buae MognuduumpoBaHHON KOPPEKTYPHOW Npobbi:
nporpamma slider npegbsaBNseT Ha aKpaH MOHUTOPa Habop croB U3 5-8 OykB: HECYLUMX CMbICIT U1 6ECCMBICIIEHHBIX
(Bce ogHoro TMna u B cooTHoweHun 25, 50, 75%), Kaxayl MUHYTY NPOMCXOOWUT CMeHa crianfa; MChbITyeMbln
HaXMMaeT NEeBOW KHOMKOW MbIlWM Ha BblIOpaHHyl0 nepen BbIMONHEHVMEM 3adaHus OykBy B TEYEHME BCEN cepum
cnanpoB. [No pesynbTaTtam npefBapuUTENbHbIX 3KCMEPUMEHTOB Ha OOHOM WCMbITyeMOM BoO3pacToM 29 ner,
cpeaHee BpeMs MHTEPBAOB MeXAy HaxaTuammn Knasumw cHuwkanock (630, 580, 540, 490, 475 mc) npy noBbILEHUN
npoLeHTa ocMbicneHHbix cnos (0, 25, 50, 75, 100%), ogHako MakcMmarnbHble 3HAYEHUSA OCTaBanMCb OTHOCUTENBHO
Bbicokumu (900-1000 mc) B TeyeHue obLiero BpemeHn Tecta (24 MuH).

[MonyyeHHble [aHHbIe YaCTMYHO MNOATBEPXKAAKT TUMNOTE3bl, COrMAcHO KOTOPbIM  pacrno3HaBaHue
OCMBICIIEHHbLIX CIMIOB MO CPaBHEHMIO C OECCMbICIIEHHBIMU MPOUCXOAUT ObICTpee, MNOCKONbKy He Tpebyet
ONUTENbHOIO NOAAEPXKaHNSi NPOM3BOSbHOIO BHUMAHWS, NPY 3TOM pacrno3HaBaHWe ANMHHbIX CIOB, COCTOALLMX U3 5
n 6onee cMmMBOMOB, TPeOYeT 3HAYUTENBHBIX PECYPCOB BHUMAHWS 1 ONEepaTMBHOW NaMATW: KaXablA CIor SBnsieTcs
CTMMYNOM OTAENbHOW MOTOPHOM KOMaHAbl. Pe3ynbTaTthbl AanbHERLWNX nccnegoBaHnii MoryT ObiTe UCNOSb30BaHbI B
KayecTBe 04HOro M3 cnocoboB JOMYCKOBOrO KOHTPOMSl U MOHUTOPUHIre CMeHbl Tekylero OC.

TYPING PARAMETERS, WHICH ARE REFLECT HUMAN FUNCTIONAL STATE CHANGES
Khatlamadzhiyan Varteres R.
The Southern Federal University, Academy of biology and biotechnology named after lvanovsky D.I., Rostov-on-
Don, Russia; dinovart@yandex.ru, vhat@sfedu.ru

The main typing parameters, which are using during evaluation of human functional state (FS) changes, are
the following: time points of keys pressure, number of errors, keys pressure duration, keys pressure number, typing
time, typing speed. Aforementioned parameters can be assessed by keyboard and eye movement signal; EEG,
ECG, breath frequency and body temperature registration allows monitor FS changes and suggest the presence of
EEG rhythm generators, which are reflect FS changes and reveal themselves in typing parameters.

EEG recording has been conducted at the state of wakefulness during test procedure by using multichannel
electroencephalographer-analyzer EEGA-21/26 “Encephalan-13-03” (scientifically-production commercial company
“Medicom-MTD”, Taganrog, Russia). Gaze movement coordinates are measured by Tobii Eye-Tarcker. To
determine body temperature and ECG, single electrodes for each are used; breath frequency was measured by
pneumosensor data. In order to identify facial emotions, video recording was implemented by web-camera. Test is
constructed in the form of modified correction task: slider application demonstrates word pack consisting of 5-8
letters each by monitor screen: meaningful and meaningless (all of the same type and in ratio 25, 50, 75%), slide
switch occurs each minute; the subject press left mouse button on letter, which chosen before task execution,
during whole slide series. According to preliminary experiments on single subject aged 29, mean time interval
between keys pressures decreased (630, 580, 540, 490, 475 mc) in accordance with percentage increase of
meaningful words (0, 25, 50, 75, 100%), nevertheless maximum values remained relatively high (900-1000 ms)
during total test time (24 minutes).

The data obtained proves hypotheses in part, according to which meaningful words recognition proceeds
faster in comparison with meaningless ones, so far as it doesn't demand to sustain voluntary attention, whereas
recognition of long words, which consist of 5 and more letters, requires greater resources of voluntary attention and
short-term memory: each syllable is the impetus of motor task command. The results of further research could be
used as one of methods to provide admission control and current FS change monitoring.
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BKNAQ MEMBPAHHOW NNTIACTUYHOCTU B ®OPMUPOBAHUE CIEAOB NAMATU
Xnyposa J1.K.
MockoBckun rocyaapcTBeHHbI yHuBepcuTeT um. M.B. JlomoHocosa Mocksa, P®, Khludova@yandex.ru

https://doi.org/10.29003/m3405.sudak.ns2023-19/294-295

MemOpaHHble ~ MexaHW3Mbl  MAacTUYHOCTU  HEWpOHOB  MOryT  obecneumBaTbCAd  CBOWCTBaMM
XEMOYYBCTBUTENbHBIX FIOKYCOB, MOTEHLMAN3aBUCUMBbIMKA  MOHHBIMW  KaHanamu 3reKTpoBo3byaumon yacTw,
9HOOrEHHbIM MEeVCMEKePHbIM MEXaHM3MOM U YCUMEHMEM 3JKCrpeccun reHoma B npouecce obydveHus. YyacTtue
NOTEHLMan3aBUCUMbIX MOHHbIX KaHanoB HeMpoHanbHOW MeMbpaHbl 1 NENCMEKEPHOTO MexaHu3mMa B NpuBbIKAHWUU
KOMaHOHOro HelpoHa OOGOPOHUTENbHOrO MNOBEAEHMSI BUHOIPAAHOW YNUTKM ObINO UCCNefoBaHO B YCMOBMAX
WHAKTMBALWUN UIM UCKMIOYEHUA WMOHOB HAaTpMs, KanbUMa U Kanusd B OMbIBaloLLEM npenapaTt pru3monormyeckom
pacTteope. [Npu uccnegoBaHum NpyBbIkKaHWUA NpenapaTt NocnefoBaTeNbHO NoABeprancs nHKybaumm B HOpMasibHOM
n3MONorMyeckoM pacTBope, 3ateM B 0Oe3HaTpMeBOM, a MOCMe OTMbIBKM B (PU3MONOrMYECKOM pacTBOpE,
OnokvpyloLlem KanbuMeByld MpPOBOAMMOCTb. B HopmanbHOM (OM3MONOrMYyeckoM pacTBOpe MpuvBblKaHME K
BHYTPUKMNETOYHbIM  AEMONSApU3yIoWUM  HagNoOpOroBbIM - UMMNYMbCaM  3MEKTPUYECKOro Toka  (PMKCMpOoBaHHOM
WHTEHCUBHOCTM W AnuTenbHOCTbio 2,5- 5,0 cek npoucxoguno B TeyeHne 10 - 15 npegbsABneHun B Buae
NOCTEMEHHOIO CHWXeHUst 4yucna noTeHumanos peuncteusa (M) B paspsige HempoHa BMAOTb A0 MNOSIHOMO
ncyesHoBeHuss. B GesHaTpmeBoM pacTBope, roe OCHOBHasA pofib B reHepauuu no3uTUBHOrO KomnoHeHTta [1[
CBA3aHa C KanbLUMEBOW MPOBOAUMOCTbIO MeMOpaHbl, MHAKTMBAUUSA NPOMCXoauT ObiCTpee, YemM B HOpMasibHOM
pacTBope yXe Ha TpeTbe NpUMeHeHne cTumyna.

MHkybauma npenapaTa B dum3nofiormdeckom pactBope, rge reHepauuvs [ onpepensieTcs HaTpueBon
NPOBOAMMOCTbIO MeMOBpaHbI, NpMBOAMUT K konebanuto uncna N B ananasoHe +2 - 3 N[ oT ypoBHSA B HOPMasibHOM
PU3NONOrNYEeCKOM pacTBOpE U He CHMXaeTcs 3a 15 NpMMeHeHnI CTUMyna OgHOW N TOM Xe UHTEHCUBHOCTMW.

Kputepnem npuBbIKaHUs $IBNSETCA BOCCTAHOBfIEHME peakuMu HenpoHa nocre nepepbiBa B nopadye
ctumynoB. [loatomy 6binm ucnonb3oBaHbl Tpu cepun no 10 pasgpaxwutenen ¢ mHTepsanom 10-15 muHyT. B
HOpManbHOM pacTBOpEe NMPOUCXOAMT NMOCTEMNEHHOE OT cepumn K cepum cHmkeHne yucna M. bnokaga kanbuneson
NPOBOAMMOCTN 6€e3 U3MEHEeHWs NapaMeTpoB pasgpaxutend He MNpuBOAUT K CHKeHuto uucna [ HewnpoH
reHepupyeT MOCTOSHHbIA OTBEeT. B Ge3HaTpneBoM pacTBope MnpuvBbiKaHWE YrmybnseTcs B KaxOon nocrneayowen
CepuM 1 CKOpoCTb CHWXKeHus uncna N ysenuumBaetcsa. Takum obpas3om, nNpouecc NpuBbIKAHWS MPU OCHOBHOM
HaTpUeBON NPOBOOUMOCTM MeMOpaHbl obecneymMBaeT MNOCTOSIHCTBO OTBETOB HEMpoHa Ha [OeWCTBYHOLLMNA
pasgpaxutenb, a B Cnyyae, Korda OCHOBHOW SBNSAETCHA KanbuueBas MNpOBOAMMOCTb, MNPOLECC MpUBbIKaHUA
yckopsieTcsi. AHanorudHble pesynbTatbl OblM  NOMyyYeHbl MpuM 3TOM Xe Mpouesype WM Ha  MOMHOCThIO
N30IMPOBAHHbIX KOMaHAHbIX HEeWpOHax, B OTBETaxX KOTOPbIX CUIbHEE MNPOSABMSETCA yvacTne NencMekepHoro
noteHumana. llpvBbikaHWe B KOMaHAHbLIX HEMPOHAaX COMPOBOXAAETCH CHWXKEeHMeM BOo3ByanmocTn MembpaHsbl,
00YyCrOBNEHHOW CHWXEHWEM BXOLHOIO COMPOTUBMEHUS M YCUNEHUU CNefoBoOV runepnonsdpusaumi. B cBoto
oyepenpb, 3TM M3MEHEHUS OOYCMNOBMEHbI akTMBaUMEN KanbLUA3aBUCUMOWN KariMeBoOW NMPOBOOUMOCTU. AKTUBaUUS
3TOM MPOBOAUMOCTM CBSi3aHa C BXOXOEHMEM MWOHOB KamnbLus B Knetky npu redepauuu (0. OgHon w3
0COBEHHOCTEN 3TOro BuAa Toka SBMSETCH OTCYTCTBME 3aMETHOW MHAKTMBALMU NPU UCMONb30BaHUU ONMTENbHOW
Jenongapusauun. AKTMBaLMA KanbLMA3aBUCUMbIX MOHHBIX KaHarnoB onocpefyeTcs KanbmoayrnuH- u LAMO-
3aBNCUMbIMU MPOTEUHKMHa3aMK. [oBbleHne ypoBHA LAM® yBenuuMBaeT BXOLHOE COMPOTUBIEHNE U COXpaHAeT
unu obnervaet reHepaumto NI, cHwkeHne ypoBHA LAM® npuMBOAUT K MOHWMXKEHUKO BXOLHOMO COMPOTMBIIEHUSA U
cnocobCTBYeT pas3BuTUIO MpuBbIkaHus. B uenom, comatnyeckad membpaHa HEMPOHOB BUHOrPagHOM YNWTKU Mpu
OEencTBuUM ToKa AernonsapusyloLero HarnpasneHns no BKnagy HaTpueBOW U KanbLUMeBOW NPOBOAMMOCTEN OerUTCS
Ha Tpu Tuna: HaTpuesas + kanbuuesasi - 84%, kanbumesas -10%, HaTpueBas — 6%. B Hawem mnccnegoBaHum
npegcraBneHa camasi MHOrOYMCIEHHast rpynna KoMaHAHbIX HEeWPOHOB MO BKMNagy HaTpUMEBOW U KamnbLMeBOW
NPoOBOAMMOCTEN.

THE CONTRIBUTION OF MEMBRANE PLASTICITY IN THE FORMATION OF MEMORY TRACES
Khludova Liudmila K.
Lomonosov Moscow State University Moscow, Russia, Khludova@yandex.ru

Membrane mechanisms of plasticity of neurons can be provided by the properties of chemosensitive loci,
potential-dependent ion channels of the electroexcited part, endogenous pacemaker mechanism and enhanced
expression of the genome in the learning process. The participation of potential-dependent ion channels of the
neuronal membrane and the pacemaker mechanism in the habituation of the command neuron of the defensive
behavior of the grape snail was investigated under conditions of inactivation or exclusion of sodium, calcium and
potassium ions in the saline solution washing the preparation In the study of habituation, the preparation was
successively incubated in a normal saline solution, then in a sodium-free solution, and after washing in a saline
solution blocking calcium conductivity. In normal saline solution, habituation to intracellular depolarizing supra-
threshold electric current pulses of fixed intensity and duration of 2.5- 5.0 seconds occurred within 10 - 15
presentations in the form of a gradual decrease in the number of action potentials (PD) in the discharge of the
neuron until complete disappearance. In a sodium-free solution, where the main role in the generation of a positive
PD component is associated with the calcium conductivity of the membrane, inactivation occurs faster than in a
normal solution already on the third application of the stimulus.

Incubation of the preparation in saline solution, where the generation of PD is determined by the sodium
conductivity of the membrane, leads to a fluctuation in the number of PD in the range of +2 - 3 PD from the level in
normal saline solution and does not decrease for 15 applications of the stimulus of the same intensity.
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The criterion of habituation is the restoration of the neuron response after a break in the supply of stimuli.
Therefore, three series of 10 stimuli were used with an interval of 10-15 minutes. In a normal solution, there is a
gradual decrease in the number of PD from series to series. The blockade of calcium conduction without changing
the parameters of the stimulus does not lead to a decrease in the number of PD the neuron generates a constant
response. In a sodium-free solution, addiction deepens in each subsequent series and the rate of decrease in the
number of PD increases. Thus, the process of habituation with the main sodium conductivity of the membrane
ensures the constancy of the neuron's responses to the acting stimulus, and in the case when the main one is
calcium conductivity, the process of habituation accelerates. Similar results were obtained with the same procedure
and on completely isolated command neurons, in the responses of which the participation of the pacemaker
potential is more pronounced. Habituation in command neurons is accompanied by a decrease in membrane
excitability due to a decrease in input resistance and an increase in trace hyperpolarization. In turn, these changes
are caused by the activation of calcium-dependent potassium conductivity. Activation of this conductivity is
associated with the entry of calcium ions into the cell during PD generation. One of the features of this type of
current is the absence of noticeable inactivation when using long-term depolarization. Activation of calcium-
dependent ion channels is mediated by calmodulin- and cAMP-dependent protein kinases. An increase in the level
of CAMP increases the input resistance and preserves or facilitates the generation of PD, a decrease in the level of
cAMP leads to a decrease in the input resistance and contributes to the development of addiction. In general, the
somatic membrane of grape snail neurons under the action of a depolarizing current is divided into three types
according to the contribution of sodium and calcium conductivities: sodium + calcium - 84%, calcium -10%, sodium
- 6%. Our study presents the largest group of command neurons in terms of the contribution of sodium and calcium
conductivities.

PAOVOBUNONOINMYECKAS OLIEHKA BO3OENCTBUA SNEKTPOMAIHUTHbIX MONEN
PAOVOYACTOTHOI'O OUAMA3OHA (3MIMN PY) HA OETEU U NOOPOCTKOB
Xopcesa H.WU.%, Npuropees M.E.2, Mapaxosa B.A.3
1 depgepanbHoe rocyaapcTBeHHoe OompkeTHoe yupexaeHue Haykn (PrBYH) MHcTutyT Bruoxmumuydeckon gousmku
nm.H.M.Omanyana PAH Mocksa, Poccus. sheridan1957 @mail.ru
2 ®epeparnbHoOe rocyaapcTBeHHOE aBTOHOMHOE 0bpa3oBaTernbHOE yUpeXaeHMe BbicLlero obpasoBaHms
«CeBacTononbCckunii rocyaapcTBeHHbIN yHUBepcuteT», Ceactonornb
8ocynapcTBeHHOE aBTOHOMHOE 06Lleobpa3oBaTenbHoe yupexaeHne MockoBckol obnacTu
«XUMKUHCKMI NTngeny

https://doi.org/10.29003/m3406.sudak.ns2023-19/295-296

Ha ocCHOBaHWM HaKOMMNEeHHbIX AaHHbIX MO BO3AEWCTBMIO SMEKTPOMArHUTHBIX MOMEN pPagMovacToTHOro
QuanasoHa Ha geTein u NogpOCTKOB:

1. nNpoBegeH aHanua BapuaHTOB MogenupoBaHus Bosgencteua IOMIM PY ana geten v noapocTKoB,
noaxo4oB K paaMoOMOriorMyeckon OuLeHKe BO3AeWcTBMS 0a30Bbix cTaHuui, TexHonorum Wi-Fi, MoOUIbHbIX
TenedgoHOB 1 3MEKTPOHHBLIX CPeacTB 00yYeHus.

2. CyMMMPOBaHbI JaHHble XpOoHM4Yeckoro Bo3aenctanst AMI PY mobunbHOM CBS3U Ha:

- coOMaTMyecKkoe 300poBbe AEeTeN M NOAPOCTKOB, B TOM YMCME B COYMETAHUU C PA3IIMYHBIMU MCUXUYECKUMU
(HomopobmsA, 3aBUCUMOCTb OT KOMMbIOTEPA W NP.) M MCUMXONOTMYECKMMM paccTponcTBammn (CTpecc, Tpesora,
genpeccusi, HapyLLeHUsa BHUMaHUS U T.M.), @ Takke HapyLUEeHNEM CHa.

- LUEHTparnbHY HEPBHYH CUCTEMY, MOMOBYI, CEPOAEYHO-COCYOUCTY, UMMYHHYIO, 3HOOKPUHHYK CUCTEMBbI
neTten 1 NoapoCcTKOB

PesynbTaTbl uccnefoBaHMIM yKasblBalOT Ha HeraTUBHbIE MOCMEACTBUS, OCOOGEHHO NPU  XPOHUYECKOM
Bosgencteum SMI1 PY.

YuntbiBadg ocobylo ysiI3BUMOCTb AeTell U NoJpoCTKOB K hmamveckum ¢aktopam BHELUHEN cpedbl, Mbl
nonaraeMm, 4YTO HaKOMfEHHblIE [aHHble, MO PagMOOMONOrM4YecKor OLEHKe, BO3LAENCTBUS HU3KOMHTEHCUBHbIX
WUCTOYHWMKOB 9NEeKTPOMAarHUTHOro uanydexus, skmovas Wi-Fi u 5G, moryT ObiTb ocHoBOM Ans pa3paboTku
cneuynanbHoro CadlluHa ans getenm u nogpocTkoB. 3TO OCOBEHHO akTyarnbHO, MOCKOMbKY uUudposBusaums
obpasoBaHua npegycmaTpyBaeT UCMONb30BaHUE HE TOJMbKO OOMbLUOro YMcria SMEKTPOHHBIX CPeacTB 00yyeHust
(3NEKTPOHHbIE AOCKM N Y4EOHUKM, KOMMNBIOTEPDI, NMMAHLIETHLI U MP.), KOTOPbIEe ABNATCA MCTOYHUKaMu SMIT PY, Ho
W UCMOMb30BaHWE AWCTAHUMOHHOIO 00yyeHus. [loBcegHEBHOE MCMONb30BaHUME MOOWIbHBIX TernedOHOB,
CMapToHOB M Np. BHE 0OpasoBaTeNibHbIX YYPEXKAEHUA BHOCUT CYLLECTBEHHbIA «BKMag» B YyBeNU4YeHue
3NEeKTPOMarHUTHOW Harpysku Ha opraHusam feTer M MOApPOCTKOB, @ BOMPOCbI HOPMUPOBaAHMSA OO CUX NOP He
pa3paboTaHbl.

Kpome Toro, MHTEHCMBHO BHeApsitoLLMecs TexHomnorum 5G npu oTCyTCTBUM pagmobnonormyeckon OLeHKu eé
BO3JENCTBMS, MOTYT ObITb TPUITEPOM HEMpPeACcKa3yeMblX MOCNeACTBUNA ANA OpraHuamMa AeTeln n NOAPOCTKOB.

RADIOBIOLOGICAL EVALUATION OF THE EXPOSURE TO ELECTROMAGNETIC FIELDS OF RADIO
FREQUENCY (EMF RF) ON CHILDREN AND ADOLESCENTS
Khorseva Nataliya .1, Grigoriev Pavel E.?, Marakhova Victoria A.3
1 Federal State Budgetary Institution of Science Institute of Biochemical Physics named after N.M. Emanuel RAS
Moscow, Russia sheridan1957 @mail.ru
2 Sevastopol State University, Sevastopol, Russia
3 State Autonomous Educational Institution Khimki Lyceum
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Based on the accumulated data on the effects of electromagnetic fields of the radio frequency range on
children and adolescents:

1. An analysis was made of options for modeling the impact of RF EMF for children and adolescents,
approaches to radiobiological assessment of the impact of base stations, Wi-Fi technology, mobile phones and
electronic learning tools.

2. Summarized data on chronic exposure to mobile phone EMF RF on:

- somatic health of children and adolescents, including in combination with various mental (nomophobia,
computer addiction, etc.) and psychological disorders (stress, anxiety, depression, attention disorders, etc.), as well
as sleep disorders.

- central nervous system, reproductive, cardiovascular, immune, endocrine systems of children and
adolescents

Research results point to negative effects, especially with chronic exposure to RF EMF.

Given the special vulnerability of children and adolescents to physical environmental factors, we believe that
the accumulated data, according to radiobiological assessment, of the effects of low-intensity sources of
electromagnetic radiation, including Wi-Fi and 5G, can be the basis for the development of a special SanPiN for
children and adolescents. This is especially true, since the digitalization of education involves the use of not only a
large number of electronic learning tools (electronic boards and textbooks, computers, tablets, etc.), which are
sources of RF EMF, but also the use of distance learning. The everyday use of mobile phones, smartphones, etc.
outside of educational institutions makes a significant “contribution” to the increase in the electromagnetic load on
the body of children and adolescents, and the issues of regulation have not yet been developed.

In addition, the intensively implemented 5G technologies, in the absence of a radiobiological assessment of
its impact, can be a trigger for unpredictable consequences for the body of children and adolescents.

MCCINEOOBAHUE AOANTALNN K OBPA3OBATENIbHOMY NMPOLECCY MHOCTPAHHbBLIX OBYYAIOLLMNXCA
B 3ABUCUMOCTU OT TUNA BEFTETATUBHOU PEINYNnAUnn CUCTEMbl KPOBOOBPALLEHUA
XpeHkoBa B.B., AbakymoBa J1.B., Fadhmarynnuna I".LLL.
depepanbHOe rocygapcTBeHHOe GlomxeTHOE obpa3oBaTenbHOE yUpexaeHue Bbicluero obpasoBaHuns
«PocToBckuii rocygapCcTBEHHbIN MEAULMHCKUIA YHMBEpcuTeT» MuHmuctepcTsa 3gpaBooxpaHeHus Poccuiickon
depepaumu, Poctos-Ha-[loHy, Poccus; vwkhrenkova@gmail.com

Llenbto paboTbl SBMMOCbL MCCregoBaHMe afanTauMOHHbIX BO3MOXHOCTEM OpraHuMama MHOCTPaHHbIX
obyyarLmxcs B 3aBUCUMOCTY OT UHAMBUOYANbHOIO TUNa BEreTaTUBHOW perynsaumMm cucTembl KpOBoOOpaLLeHus.

Tuvnbl BereTaTMBHOW perynsaumMm cuctembl kKpoBoobGpaieHusi (TBP) opraHuama 118 obyuvatowmxca (56
nesywek— rpynna 1 n 62 toHowen—rpynna 2) w3 ganbHero 3apybexbs onpefensny Ha OCHOBE MokasaTenen
BapuauVOHHOW KapauovHTepsanomeTpumn (Haekca HanpsixkeHms P.M.baesckoro (MH), obwien mowHocTM cnekTpa
(TP), oveHb HuskovacToTHbIX BOMH (VLF)), 3aperMctpupoBaHHbIX B YCNOBMSAX KiuMHOCTasa. 1o COOTHOLEHMIo
uHOekca HanpshkeHnss B optoctase (MIHo) m knuHoctase (MHk) onpepensann koaddULMEHT BereTaTtMBHOMN
peakTuBHOCTU (BP). Y 6onbluMHCTBaA NpeacTaBuTenen 06emnx rpynn BbisiBIIEHbl FeHeTUYeckn obycnoBneHHble | u 1l
TBP (y 85,8% pesywek n'y 96,7% toHoLuen), npu 3TOM AOCTOBEPHO GonbLue Obino 1 gesyLuek, 1 toHowwel c 11l TBP
(55,4% w 67,7%, cootBeTcTBEHHO, p=0,05), xapakTepuaylLMMCs YMEepeHHbIM npeobnagaHvem aBTOHOMHbIX
MEXaHW3MOB perynaumm u 6Gonee BbICOKMM, MO CpaBHEHWO C ApyrMMu TBP, ypoBHEM DyHKUMOHAmNbHbIX
BO3MOXHOCTEN opraHusma.

OpHako y nuvy rpynnel 1 ¢ Ill TBP HopmoToHudeckun tun BP (HTBP) Ha opTonpoby, oTpaxatowmi
YMEpEHHOe HanpshkeHne mMexaHusmoB agantaumu, 6ein y 54,8% (p<0,05). MNmnepcumnaTukoToHu4eckui tun BP
(FCTBP), cBmaeTenbCTBYOWUIA O NepeHanpshkeHun MexaHM3mMoB agantauun, BoiseneH y 16,1%. Y nuy gaHHoro
Tvna BP B opTocTase Habnoganock peskoe ysenunyeHne MHo (B 4-10 pa3 no cpaBHeHuto ¢ VIHK), yBenuueHue
YCC Ha 32,8-40,5%, ymeHblweHne aucnepcum RR-uHTepBanoB. B 29,1% cnyyaeB  BbisiBrieH
acumnatukoToHmyecknin Tun BP  (ATBP), xapaktepusylolminca HeafekBaTHOW peakuMend Ha opTocTtas —
CHUXEHMEM aKTMBHOCTU cuMnaTuyeckux LeHTpos, npu atom YCC n MIHO He naMeHsanucb unu ymeHblanucb. Y
toHowetli ¢ |l TBP BbisiBneHo criegytollee cooTHoleHne Tunos BP: y 28,6% - HTBP, y 52,4% (p<0,05) - T'TBP, y
19,0% - ATBP. Y 42,1% pesywek c | TBP, xapakrepusylowmmMcs yMmepeHHbIM npeobnagaHnem LeHTpanbHbIX
MexaHu3MoB perynauum, BbisieneH HTBP, y 5,9% - 'TBP, y 52, 9% - ATBP. Y wHowen ¢ | TBP HTBP 6bin y
38,9%, N'MBP y 38,9% n ATBP -y 22,2%.

Takum obpas3om, y 3HauUMTENbHOro KonuyecTsa npeacrasutenen obenx rpynn ¢ BpoxgeHHsimu | u |lIl TBP
BbISIBIIEHbl CHWKEHHble pe3epBHble BO3MOXHOCTM MEXaHM3MOB BeretaTvBHOW perynauun: B rpynne 1
00yCMNOBNEHHbIE CHKEHHOW aKTMBHOCTLIO CUMMATUYECKUX LEHTPOB, B rpynne 2 - HanpsiKeHWEM CUMMATUYECKMX
LeHTPOB Pa3fiuyHOM CTeneHu.

RESEARCH OF THE FOREIGN STUDENTS’ ADAPTATION TO THE EDUCATIONAL PROCESS DEPENDING
ON THE TYPE OF AUTONOMIC REGULATION OF THE CIRCULATORY SYSTEM
Khrenkova V. V., Abakumova L. V., Gafiyatullina G. Sh.
Federal State Budgetary Educational Institution of Higher Education "Rostov State Medical University" of the
Ministry of Health of the Russian Federation, Rostov-on-Don, Russia; vvkhrenkova@gmail.com

The goal of the current work was to study adaptive capabilities of the foreign students, depending on the
individual type of autonomic regulation of the circulatory system.
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The Types of Vegetative Regulation of the circulatory system (TVR) of 118 students (56 females in Group 1
and 62 males in Group 2) from foreign countries were determined on the basis of variational cardiointervalometry
indicators (R.M.Baevsky's stress index (Sl), total spectrum power (TP), very low frequency waves (VLF)), recorded
in clinostasis conditions. The coefficient of vegetative reactivity (VR) was determined by the ratio of the stress index
in orthostasis (Slo) and clinostasis (SIc). Most representatives from both groups had genetically determined | and
I TVR (85.8% of females and 96.7% of males), while at the same time there were significantly more both females
and males with Il TVR (55.4% and 67.7% respectively, p<0.05), which is characterized by a moderate
predominance of autonomous regulatory mechanisms and a higher level of body functionality compared to other
TVRs.

However, among the persons of Group 1 with lll TVR, the Normotonic Type of VR (NTVR), reflecting a
moderate strain on adaptation mechanisms, was recorded on the ortho test among 54.8% of subjects (p<0.05).
Hypersympathicotonic Type of VR (HTVR), indicating an overstrain of adaptation mechanisms was detected in
16.1% of cases. The persons of this type of VR demonstrated a sharp increase in Slo (4-10 times compared with
Slc), an increase in heart rate (HR) by 32.8-40.5%, and a decrease in the dispersion of RR intervals in orthostasis.
In 29.1% of cases, an asympathicotonic type of VR (ATVR) was identified, characterized by a decrease in the
activity of sympathetic centers (an inadequate response to orthostasis), while at the same time HR and Slowere
either decreasing or not changing at all. Among males with Ill TVR, the following ratios of Types of VR were
revealed: NTVR in 28.6% of cases, HTVR in 52.4% (p<0.05), ATVR in 19.0%. NTVR was detected among 42.1%
of females with | TVR, characterized by a moderate predominance of central regulatory mechanisms, HTVR in
5.9%, ATVR in 52.9%. Among males with | TVR, NTVR was revealed in 38.9% of cases, HTVR in 38.9% and
ATVR in 22.2%.

Thus, reduced reserve capabilities of autonomic regulation mechanisms were detected among a significant
number of representatives from both groups with congenital TVRI and Ill. This condition was associated with the
reduced activity of sympathetic centers among the subjects in Group 1, and the tension of sympathetic centers of
varying degrees among those in Group 2.

BITUAHUE MY3bIKU U 3BYKOBbIX BUBPALUA HA KOTHUTUBHBIE CNOCOBHOCTMU YIIUTOK
XyccenH A.M.A
depepanbHOe rocygapcTBEHHOE BIOMXKETHOE yupexaeHne Haykn. IHCTUTYT MmawmnHoBegeHus nm A A.
BnaroHpasosa Poccunckon akagemun Hayk (MMALL PAH). Mocksa, Poccus.
Abbakar77@gmail.com

https://doi.org/10.29003/m3407.sudak.ns2023-19/297-298

Y nogen MysblkanbHas Tepanusa — 3TO NPOBEPEeHHast TEXHUKa penakcaumm, Kotopas MoMoraeT CnpaBUTbCH
CO CTpPeccoM W AeWCTBYeT Kak dpopma BTOPUYHOIO feYEHUs HEKOTOPbIX HEepPBHbLIX PacCTPOMCTB. BoNbLIMHCTBO
XuBbIX hopm 06ragaloT CnocoOHOCTBIO BOCNPUHMMATL 3BYK B ONpeAeneHHbIX Auana3oHax 4acToT, HO OpraHmn3Mbl
0e3 HecnyxoBbIX YHKLMIA BOCMPUHUMAIOT 3TV YacToTbl B hopme BUOpaUUin nnm ¢ NOMOLLbIO SIBNIEHMS pe30HaHCca,
YTOObI MOHATbL, MOXET N My3blka WNK, CKOpee, 3BYKOBble BUOpaLMu ycunvMBaTb AEATENbHOCTb, CBA3AHHYI C
MO3rOM. B OCHOBHOM KOTHUTMBHOE MOBEAEHUE YIIUTOK, MOCKOMbKY 3T 6ECNO3BOHOYHBLIE HE 06NagatT CITyXOBbIMM
0COBEHHOCTAMW, YTO MO3BOMAET MNPEANoONioKUTb, YTO B3aMMOAEWNCTBME MNPOUCXOOWUT HA KIETOYHOM YPOBHE.
lMo3HaHue — BaxkHbIV aTPUBYT KaXKOOro XXMBOrO OpraHn3ma, KOTopbI, XOTS U 3HaYUTENbBHO BapbUpyeTcs OT Buaa K
BMAy, nomoraeT obneryntb MX MOBCEOHEBHYH [AeSATeNbHOCTb. KOrHWTUBHbIE CMNOCOGHOCTM YNUTOK B 3TOM
nccrnegoBaHUM OoTCnexunBanucb MO BpeMeHW, HeobxoanMoMy Ans npoxoxaeHus T-obpasHoro nabupuHTa nocne
BO30ENCTBMA OBYX Pa3HbIX 4acToT B TedeHne 10 MUHYT B TedeHne 5 gHen. Y ynuTok, NogBeprilmxcs BO3AENCTBUIO
3BYKOBbIX 4acTOT, Habnoganocb O4YeHb 3HAYUTENbHOE COKpalleHWe BpeMeHu Oera, YTO CBUAOETENbLCTBYET 00
YCUINEHMUN KOTHUTUBHBIX 3EKTOB NO CPABHEHMIO C KOHTPOJSbHON rpynnon (6e3 Bo3aencTeusi). 3HaummocTb Obina
Bbille Yy YNUTOK, noaseprwmnxcsa megutatmsHon yactote 310 lU. MO cpaBHeHWO C ApyrMMn yactoTamu. Takke
Habngancs NUHENHbIA U NOCTEMEHHBbIN Npodunb 0b0yyYeHMs KpaTkoBpeMeHHOW namaTu. [Mo3HaHue sBnseTcs
BaXXHbIM aTpMBOYTOM KaxKAOro >KMBOrO OpraHvM3ma, KOTOpbIA, XOTA U 3HA4YMTENbHO BapbupyeTcs OT Buaa K Buay,
nomoraeTt obnerynTb MX NOBCEOHEBHYI AEATENbHOCTb. KOrHUTUBHBIE CMOCOBHOCTU YUTOK B 3TOM MCCeaoBaHWUm
oTCrexuBanucb MO BpeMeHu, HeobxoanmoMmy Ans npoxoxaeHus T-obpasHoro nabupuHTa nocne BO3OeNCTBUSA
OBYX pasHbIX YacToT B TedeHne 10 MUHYT B TedeHue 5 gHen. Y ynuToK, NOOBEPrINXCS BO3OENCTBUIO 3BYKOBbIX
4YacToT, Habnganock O4YeHb 3HAYMTENBHOE COKpalleHue BpemeHu bera, 4TO CBUAETENbCTBYET 00 ycuneHuu
KOTHUTMBHBIX 3(pdEKTOB MO CPaBHEHWUIO C KOHTPOJbHOW rpynnow (6e3 Bo3gencTBust). 3Ha4YMMOCTb Obina BhILWE Y
YNUTOK, noaseprwmnxca megutatueHon yactote 310 Mu. no cpaBHeHMIO € Apyrumu YactoTamu. Takke Habnogancs
NVHENHBIN 1 NOCTENEHHbIN Npocunb 00y4eHUs KpaTKOBPEMEHHOW namsaTu. [pyrne nccneqoBaHus nogTBepannu,
yTo BMOpauun, reHepupyemble 3BYKOM, YBENMYMBAKOT KOTHUTMBHbIE CMOCOBOHOCTM MO3ra U MpU CHDKEHWUU
YaCTOTHbIX KorebaHun MOryT noBbIWaTh CNOCOBHOCTE K OBY4YEeHUI0 C yBENMYEHUEM MpUpoCcTa KpaTKOBPEMEHHOM
namsaTn

3HauyMmocTb Obina Bbiwe y YMNWTOK, NogBepriimxcs megutatvBHon yactote 310 lu. no cpaBHEHWMIO C
OpyrMMn 4Jactotamu. Takke Habnogancs NUMHEWHbIR U NOCTENEHHbIN Npodunb 0O0y4YeHUs KpaTKOBPEMEHHOWN
namsitu. [pyrue nccnefoBannst NnogTBEPOUNN, YTO BUOpauun, reHepupyemMble 3BYKOM, YBENNYUBAKOT KOTHUTMBHbLIE
CMOCOBHOCTM MO3ra M MpPU CHWKEHUW YacTOTHbLIX KkorebaHui MOryT MoBbilWaTh CMOCOBGHOCTL K OOy4YeHuo C
yBenuYeHneM npupocTa kpaTtkoBpemeHHon namatu [1]. Pe3oHupytowme konebaHusi B oopme BOSMH ONpPeaeneHHo
MOTYT Bbi3BaTb U3MEHEHNE NMOBEAEHUSA OpraHM3MoB 6e3 HeCnyxoBbiXx 0COBEHHOCTEN, Kak 3TO HabnogaeTcs B 9TOM
nuccrnegoBaHuM, YTO MOXET Bbi3BaTb OMOXMMWYECKME W3MEHEHUS Ha KNETOYHOM YPOBHE, MEXaHu3M KOTOpbIX
HeobxoaMMO OLIEHUTD.
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THE EFFECTS MUSIC AND SONIC VIBRATIONS ON SNAILS' COGNITIVE ABILITIES
Khussein Abobakr M.A.
Federal State Budgetary Institute of Mechanical Engineering Research named After A.A Blagonravova.
Russian Academy of Sciences (IMASH RAS), Moscow, Russia, Abbakar77@gmail.com

Abstract:

In humans, music therapy is a proven relaxation technique that helps manage stress and acts as a form of
secondary treatment for several neural based disorders. Most living forms bear the ability to perceive sound within
specific ranges of frequencies, but organisms without non-auditory features perceive these frequencies in the form
of vibrations or via the phenomenon of resonance to understand whether music or rather sound vibrations, can
enhance brain related activities mainly cognitive behavior in snails, as these invertebrates do not possess auditory
features, thus hypothesizing the interaction to be at a cellular level. Cognition is an important attribute of every
living organism which although varies considerably from species to species, helps facilitate their day to day
activities.

Cognitive abilities of snails in this study were monitored, as time taken to complete the T-maze run after
exposure to two different frequencies for 10 minutes for a period of 5 days. A highly significant reduction in run time
was observed in snails exposed to sonic frequencies, signifying enhanced cognitive effects in comparison to
control group (without exposure). The significance was higher in the snails exposed to the meditative frequency of
310 Hz. as compared to other frequencies. A linear and gradual short-term memory learning profile was also
observed Cognition is an important attribute of every living organism which although varies considerably from
species to species, helps facilitate their day to day activities.

Cognitive abilities of snails in this study were monitored, as time taken to complete the T-maze run after
exposure to two different frequencies for 10 minutes for a period of 5 days. A highly significant reduction in run time
was observed in snails exposed to sonic frequencies, signifying enhanced cognitive effects in comparison to
control group (without exposure). The significance was higher in the snails exposed to the meditative frequency of
310 Hz. as compared to other frequencies. A linear and gradual short-term memory learning profile was also
observed.

Other studies confirmed that sound generated vibrations augments cognitive capacity of the brain and at
reduced variation in frequencies can enhance learning ability with an increase in short-term memory gain [1].
Resonating vibrations in the form of waves can definitely bring a change in behaviour of organisms without non-
auditory features as observed in this study, which may induce biochemical changes at a cellular level, the
mechanism for which needs to be evaluated.
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AHANNU3 OBMXEHUU U NOXOOKWU: KITMHWYECKOE NPUMEHEHME,
NPOTOKOIbI U TUNMNYHBLIE UHCTPYMEHTbI
XyccenH A.M.A
depepanbHOe rocygapcTBEHHOE BIOMKETHOE yuYpexaeHne Haykm MIHCTUTYT MalwmnHoBeaeHms nm AA.
BnaroHpaBoBa Poccurnckon akagemumn Hayk (MMALL PAH).
Abbakar77@gmail.com
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AHHOTauus:

B KMMHWYecKknx ycrioBusX aHanua noxodku, UMM KOMNbIOTEPU3UPOBAHHLIN aHanua MoxoAku, nossonset
3anucbiBaTb, N3MepsiTb U KOHTPONUPOBaTb BO BpPeMeHW xoapby MauueHTOB C pasfMyHbIMU HEBPONOrMYECKMMU,
opToneguyeckuMu U peBmatuMyeckumun 3abonesaHusmMu. B nocrnegHve rogbl OH  cTan  OEeWACTBEHHbIM
WHCTPYMEHTOM, OOCTYMHbIM KIMHWYECKOMY CMeunanncty B KayecTBe BCroMoraTenbHOro cpeactsa Anst OLEHKM
paccTpOMCTB MauueHTa W AN OTCMEXUBAHWSA C TeYeHMeM BpemeHu apMakornorm4eckon  u/mmm
peabunmMTaumMoHHON nporpamMmmbl, MOMOrasi B BblOOpe BO3MOXHbIX TePaneBTUYECKUX KOPPEKTMPOBOK. Ha camom
fene, BO3MOXHOCTb KOIIMYECTBEHHO KOHTPONUPOBATbL ABMXEHWE MauueHTa AaeT BO3MOXHOCTb TOYHO U3MEpUTb
abdekTbl, BbI3BaHHbIE OAHHOW JIEKapCTBEHHOW Tepanven, XUMPYpPruyeckMM  BMeLuaTenbCTBOM  u/wnwu
peabunutaumnen.

Takke BO3MOXHO OLEHUTbL MCNOMNb3oBaHNE M dPPEKTUBHOCTL OPTE30B KOHKPETHO ANS KaX4oro nauuveHTa.
Mpepnaraetcs 3anucbiBaTb X0A4b0OY C MOMOLLBIO HECKOMBbKMX WUHTErPUPOBAHHBLIX U COMPSPKEHHBIX UHCTPYMEHTOB,
KaXXObll U3 KOTOPbIX MNpefHasHayeH AN WUCCNedoBaHUs pPasfUYHbIX acnekToB [BWKEHWs: BUAEOo3anucb C
HECKOMNbKUX KaMmep ONS PEeKOHCTPYKUMU OBUXEHUS B TPeX NPOCTPAHCTBEHHbLIX U3MEpPEeHUsX; nraTtdopmbl Curbl 1
OaBreHns Ans uaMepeHnsi 3Heprum obmeHa ¢ 3eMren; NOBEPXHOCTHBIE AMNEKTPOAbI, MO3BOMNSAIOLWME OQHOBPEMEHHO
perucTpupoBaTb 3MNEKTPUYECKYID aKTUBHOCTb [PYNn MbIWL, 3a0eNCTBOBaHHbIX BO BpeMs ABWXEHUs. 370
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obecneuynBaeT M3MepeHne KMHEMaTUYECKNX MepeMeHHbIX (MOSIoXEeHWe, CKOPOCTb, YCKOPEHWE) U AUHAMUYECKNX
nepemeHHbIX (cun).

Ona wn3MepeHMs KMHEeMaTUYeCKMX BEenWYMH [AOCTYMNHbl  PasnU4YHble CUCTEMbI:  3MEKTPOrOHMOMETPbI
(M3mepeHuns yrnoB Mexay CyctaBamu), akcenepomeTpbl (M3MepeHnss YyCKOPEHNn CErMeHToB Terna) 1, 6e3ycnoBHo,
Hanbornee 4acTo UCMoNb3yeMble, ONTOINEKTPOHNKA C UCTMIONBb30BaAHNEM KaMep, KOTOPbIE PErMCTPUPYIOT ABUXEHWE
MapKepoB, pa3MeLLEeHHbIX Ha NOBEPXHOCTW Tena cybbekTa. Heckonbko npoTtokonoB (SAFLol, DAVIS2, CAST3 u
Opyrve) ncnonb3ylTcsa ANs NpoBedeHMs CTaHAapTU3MpPOBaHHOIO U BOCMPOM3BOAMMOrO aHanusa; Havbornee
pacnpocTpaHeHHbIM NPOTOKONIOM cbopa AaHHbIX sBnsieTca cuctema DAVIS.

AHanns noxoaku no3BonsieT KOMMYECTBEHHO WU3MEPUTb HEe TOMbKO KMHEMaTU4Yeckue acnekTbl OBUMXKEHUN
YyenoBeka, HO TaKkKe AMHaMUYeCcKne 1 anekTpommorpadmnyeckne acnekTol, MMerLwme yHaaMmeHTanbHoe 3HaYeHne
NS oOLLEN OLIEHKN COCTOSAHUSA NaLMeHTa.

MpenmywiecTBa: HEWHBa3MBHbLIA MeTOL, MO3TOMY €ro MOXHO TMOBTOPSATb C TEYEHWEM BpPEMEHMU;
NaunMeHTOOPUEHTUPOBAHHOCTb, T.€. CUCTEMAa MOXeT ObITb afanTupoBaHa K ABuraTenbHbIM HapyLLEeHUsM naumneHTa
(remunapesbl, AMCTOHWW, MONWHEBPONATUM) U K OLEHKE NPUMEHEHWUS OPTEe30B; NpedoCcTaBnseT OObLEKTUBHbIE
JaHHble 1, cnegoBaTenbHO, COMOCTaBUMbI MEXAY PasfMyHbIMW FpynnaMu OLEHKN.

BosmoxHble HegocTaTku: 3aTpaTbl Ha MOKYMNKy NpuOOpOB; BbIAENEHHbLIN MepcoHan OOormkeH obnagaTb
crneynanbHbIMU 3HaHUAMUW; 3TO ANMTENbHbBIA OCMOTP; NPUBOPLI MOTYT ObITb FPOMO3OKMMMU.

MOVEMENT AND GAIT ANALYSIS: CLINICAL APPLICATIONS,
PROTOCOLS AND TYPICAL INSTRUMENTATION
Khussein Abobakr M.A.
Federal State Budgetary Institue of Mechanical Engineering Research named After A.A Blagonravova.
Russian Academy of Sciences (IMASH RAS), Moscow, Russia, Abbakar77@gmail.com

Abstract:

In a clinical setting, Gait Analysis or computerized gait analysis allows to record, quantize and monitor over
time patients walking with different disease of neurological, orthopedic and rheumatic interest. It has become in the
last years a valid tool available to the clinician as support to the evaluation of the patient’s disorders and to follow
over time the pharmacological and/or rehabilitative program, assisting in the choice of possible therapeutic
adjustments. In fact, having the possibility to monitor quantitatively the movement of the patient leads to the
possibility to measure accurately the effects produced by a given drug therapy, surgery and/or rehabilitation. It is
also possible to evaluate the use and effectiveness of an orthoses specifically for each patient. It is proposed to
record walking through the use of several integrated and interfaced instruments, each with the purpose of
investigating a different aspect of movement: video footage with multiple cameras to reconstruct movement in three
spatial dimensions; force and pressure platforms to measure the energy exchanged with the ground; surface
electrodes that allow simultaneous recording of the electrical activity of the muscle groups involved during the
movement. It provides measurement of kinematic variables (position, velocity, acceleration) and dynamic variables
(forces). Different systems are available for measuring kinematic quantities: electrogoniometers (angle
measurements between joints), accelerometers (measurements of accelerations of body segments), and by far the
most used, optoelectronics using cameras that record the movement of markers placed on the subject’s body
surface.

Several protocols (SAFLol, DAVIS2, CASTS3, and others) are used to acquire a standardized and repeatable
analysis; the most common acquisition protocol is the DAVIS system.

Gait Analysis allows to measure quantitatively not only the kinematic aspects of human movements but also
dynamic and electromyographic aspects of fundamental importance in the overall evaluation of the patient. . The
advantages are: a non-invasive method, therefore repeatable over time; patient-oriented that is the system can be
adapted to motion disorders of the patient (hemiparesis, dystonia, polyneuropathy) and to the evaluation of the use
of orthoses; provides objective data and therefore comparable between different assessment teams. The possible
disadvantages are: the costs in terms of purchase of the instrumentation; the dedicated staff must possess specific
expertise; it is a time-consuming examination; the instrumentation could be bulky.
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MEXAHOMEQULUMHA U UHTMBUPOBAHUE OMYXONEBOW NPONU®EPALIMOHHOW AKTUBHOCTH
NOCNE BO3AENCTBUA HN3KOYACTOTHbIMU MEXAHUYECKMMUN KONEBAHUAMU U .
HU3KO3HEPIrETUYECKUMU IMIN AMINNUTYAHO-MOAYJIMPOBAHHON YACTOTbI HA ONMYXOJIEBOU
KOHKPETHOU YACTOTE
XyccenH A.M.A
depnepanbHOe rocygapcTBeHHOE BIOMXeTHOE yupexaeHne Hayku. IHCTUTYT mawmHoBeaeHns um ALA.
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KneTkn cnocobHbl ynpaBnsiTb CBOMM COOCTBEHHbIM BOCCTAHOBMEHMEM M OBHOBMEHMEM U faxe 3aliuaTh
cebs. OTn cBomcTBa 3aBUCAT OT MX peakuMM Ha MHOrMe BuAbl pasgpaxuTenen U3 OKpyXKalollen Mukpocpeasbl,
BKMOYas BHeELIHWE MexaHudeckme cunbl [1] KneTknm nepeBoasaT BHelWHWE QU3MYECKMe pasgpaxuTtenu B
buoxmmmnyeckne n Guodpmsmyeckne peakumMm C MOMOLLBIO CUTrHamNbHbIX NyTeW, BKIIHOYAKLWMX MeXaHOCEHCOpHbIe
Oenku N UNTOCKENETHYIO CeTb, NMPOLIECC, M3BECTHBIN Kak MexaHOoTpaHcayKums. [2]

MexaHoMeguuuHa — 3TO HoBasi obnacTb Tepanuu, UCMOofb3yoWas MexaHOTPaHCAYKUMIO AN YIyYlleHus
340poBbsl. B pasnuyHbIX UccrnegoBaHusiX ONMCaHbl NpenmyllecTBa MexaHoMeauumMHbl Ons 340pOBbsl, TakMe Kak
CTUMYNUpOBaHUe (PopMMPOBaHMS KOCTEN HA MOLENWN MbILLEN C OCTEOMNOPO30M, CTUMYMSAUNS 3aXMUBIEHNA paH Y
Mbller ¢ guabeToM, KOHTPONb AaBfeHus in vivo Ons NOAaBreHUs MeTacTasupoBaHUS paka W ycuneHue
aKcnpeccuun reHoB. B kaxaom n3 aTux nccnegoBaHuim B ka4ecTBe CTUMYNa in vivo MCNofb3oBanach MexaHudeckas
Bubpauns. TpagmumoHHas xmmMumoTepanus paka 4acTo Bbi3blBaeT BpedHble NOBoYHble adeKTbl, YTO yKasblBaeT
Ha Heo6XO04MMOCTb HOBbIX OMOCOBMECTMMbIX NOAXOAOB K fleyeHuto. BbeicokoyacToTHas mexaHuveckas Bubpaums
MOXET ycnellHo youBaTb pakoBble KNETKU, HO Takke NoBpexaaeT 6nmanexalime 340poBble KNeTkn. B HekoTopbix
nuccnegoBaHMsaX uM3yyanacb BMOpauuMsi BCEro Tena B KauyecTBe BCMOMOraTtenbHOro cpeictBa K TpaauUMOHHOM
XUMUHoTepanuu, 1 6bINo NoKasaHo, YTO OHA YMEHbLLAET HEKOTOopble NOBOYHbIE 3DEEKTLI XMMUOTEPANUN, TaKMe Kak
noteps Beca un TowHoTta. OgHako B HacToslLLee BpeMst HET JoKa3aTeslbCTB TOro, YTO BUOpauus Bcero Tena cama
no cebe okasbiBaeT NPAMOE BO3OENCTBUE HA PAKOBbIE KINETKU.

WccnenoBaHns paka Bce ©omblue COCPeAoTOYEHbI HA NOUCKE CTpaTernmn, NO3BONALLMX Bbl3biBaTb anontos
paKoBbIX KNETOK, HE 3aTparmBasi OKpyxatoLme HopMarbHble KneTku. MpoaBmkeHne HEKPOTMYECKOW rMbenn KneTok
KaK CpeaCcTBO Tepanuu paka HexenaTerbHO, MOCKOSbKY BbI3bIBAET YTEUYKY COAEPKMMOrO KNETOK B OKPYXatoLLyHo
cpeay, YTo MOXET Bbl3BaTb BOCNanuTeNbHblE peakumm, CoCOOCTBYOLLME NPOrPECCUN OMYXOIN.

B paHHOM uccnegoBaHUMM Mbl pacCMOTPENM HOBble MeToAbl, pa3paboTaHHble B paMKkax pasBuBaloLLencst
obnactm MexaHOMeAWMUWHbI, KOTOopble M30MpaTenbHO BO3AEWCTBYIOT Ha pPaKoBble KIEeTKW, Bbi3biBasi anonTtos.
MockonbKy oueHka nponndepaTUBHOM aKTUBHOCTU uMMeeT Oonblloe 3HadeHuMe [nOns Bblbopa HeobXxoaumon
cTpaterMn nevyeHusl, Mbl NPeanoXunyM anropuTM CerMeHTauumum C UCMONb30BaHMEM LBETOBOro kaHana RGB wu
paspaboTtanu nporpamMMHbIN  Komnnekc B cpege MATLAB pgna aBTOMaTtMyeckoro OnpedeneHust CTeneHu
WMHrMBMpoBaHua nponundepaLmm onyxonu 1 MnoBbIWEHNSS TOYHOCTU M BOCMPOU3BOAMMOCTU pPe3ynbTaToB, a Takke
CHWXXEHMS Harpys3ku Ha NaTorioroaHaToMOB WM UccreaoBaTenen.

HoBble MeTOabl, paCCMOTPEHHbIE B AAHHOM CTaTbe, MOTYT OTKPbITh NyTb ANsl pa3paboTkn anbTepHaATUBHbIX
cTpaTerMm gUarHoCTUKM 1 Tepanuu pakoBbix 3aboneBaHui, kak MyTeM CO34aHUA NepBblX MOKONEHUA MEXaHNYECKM
OCHOBaHHbIX OMyXONeBbIX MAapKepOB, Tak 1 NyTEM UCMOMb30BaHNUSA NPENMYLLIECTB PE30HAHCHO-NOA0OHBLIX ABNEHUN
Ons n3bupartenbHOro BO3AENCTBUS Ha 31TI0KA4YECTBEHHbIE KITETKMN.

MECHMECHANOMEDICINE AND INHIBITION OF TUMOR PROLIFERATION ACTIVITY POST EXPOSURE TO
LOW-FREQUENCY MECHANICAL VIBRATIONS AND LOW ENERGY EMF AMPLITUDE-MODULATED
FREQUENCY AT TUMOR-SPECIFIC FREQUENCY
Khussein Abobakr M.A.

Federal State Budgetary Institue of Mechanical Engineering Research named After A.A Blagonravova.
Russian Academy of Sciences (IMASH RAS), Moscow, Russia, Abbakar77@gmail.com

Abstract:

Cells are capable of managing their own repair and renewal, and even defending themselves. These
properties depend on their response to many kinds of stimuli from the surrounding microenvironment, including
external mechanical forces [1.] Cells translate external physical stimuli into biochemical and biophysical responses
via signaling pathways involving mechanosensory proteins and the cytoskeletal network, a process known as
mechanotransduction [2]. “Mechanomedicine” is a new field of therapy that uses mechanotransduction to improve
health. Various studies have described the benefits of mechanomedicine to health, such as promoting bone
formation in an osteoporotic mouse model stimulating wound healing in mice with diabetes controlling pressure in
Vivo to suppress cancer metastasis and enhancing gene expression. In each of these studies, mechanical vibration
was used as the stimulus in vivo.

Conventional cancer chemotherapies often induce harmful adverse effects, suggesting a need for novel
biocompatible approaches to treatment. High-frequency mechanical vibration can successfully kill cancer cells, but
it also injures nearby healthy cells. Some studies have examined whole-body vibration as an adjuvant to traditional
chemotherapy and shown that it reduces several side effects of chemotherapy, such as weight loss and nausea.
However, there is currently no evidence that whole-body vibration alone has a direct impact on cancer cells.

Cancer research is increasingly focused on discovering strategies to induce cancer cell apoptosis without
affecting surrounding normal cells. promotion of necrotic cell death as a means of cancer therapy is undesirable
because it induces leakage of cell contents into the surrounding environment, which may trigger inflammatory
responses that promote tumor progression.[3]
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In this study we reviewed two novel methods that selectively target cancer cells inhibiting apaptotic effect: 1)
a biocompatiple law frequency mechanical vibration method which has been developed as part of the emerging
field of Mechnomedocine.2) Methods based on low- energy frequency modulated RF-EMF. Since exposure to
either stimuli lead to apoptotic effect. We proposed a segmentation algorithm using RGB color Channel and
developed a program complex on MATLAB to gauge tumor proliferation inhibition rate resulted from these stimuli.

This automated counting will save time and give more precise results compared to the visual and manual
process currently used by cancer researchers and pathologists. We recommend trying different color channels to
enhance the accuracy of the proposed segmentation algorthim.

Mechanical vibration may represent a potential strategy to induce apoptosis of cancer cells representing a
new application for biomechanical manipulation in medicine [4].

Refrences
1. Luo, T., Mohan, K., Iglesias, P. A., Robinson, D. N., Molecular mechanisms of cellular mechanosensing. Nat.
Mater. 2013, 12, 1064— 1071.
2. Paluch, E. K., Nelson, C. M., Biais, N., Fabry, B. et al., Mechanotransduction: use the force(s). BMC Biol. 2015,
13, 47.
3. Naruse, K., MECHANOMEDICINE: applications of mechanobiology to medical sciences and next-generation
medical technologies. J. Smooth Muscle Res. 2018, 2018, 83— 90.
4. Wang, H., Brennan, T. A,, Russell, E., Kim, J. H. et al., R-Spondin 1 promotes vibration-induced bone formation
in mouse models of osteoporosis. J. Mol. Med. 2013, 91, 1421— 1429.

BNMUAHUE MEXAHUYECKWUX U 3BYKOBbIX BUBPALIMA HA MOTUITbHOCTb CNEPMATO300B
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MoaBMKHOCTE CNEpPMaTO30M40B SABMAETCA KIOYEeBbIM NPEANUKTOPOM NOTEHLMANa MY>XCKOM hepTUIbHOCTU 1
HanNpPsIMyl0 KOpPPENUPYeT C YCNEexXoM ONfoOOTBOPEHMS KakK Mpu €CTECTBEHHOW, Tak M MNpu BCNOMOraTesribHOMn
penpoaykuun. Ha nyTb cnepMato3omaoB K sSMLEKNETKE U ONfo40TBOPEHUIO BIIMAIOT reHETUYECKME U DM3MYeckue
aKkTopbl, KOTOpPbIE MOTYT YBENMMYMBATL UMM YMEHbLLATb MX CMOCOOHOCTbL ABUraTbCs, ONNOAOTBOPATL UMK Aaxe
BblKMBaTb. B yCnOBUSAX KNMHMK BCMOMOraTeNnbHbIX PENPOAYKTUBHBIX TEXHOMOMMIA SIBHO OTCYTCTBYET 3hdheKTMBHAs
N HEMHBA3UBHAas TEXHONOMMSA MOBbILLEHNS MOABUXHOCTU cnepmaTo3onaoB 6e3 yuepba onsi cnepMaTto3ongos.

Llens atoro wuccnepoBaHus cocTosna B TOM, 4TOObl mM3yunTb 6es3onacHble MexaHoTepaneBTU4ecKMe
noaxoAbl Ha KNEeTOYHOM YPOBHE, KOTOPbIE BMMSAIOT HA MNOABWXHOCTb CNEPMATO30MAOB, @ UMEHHO: MEXaHUYECKMe 1
3BYKOBbIE BMOpaLun kak BHELIHUIA hmandeckuin pakTop in vitro. . Mbl Takke npegctaBunm COGCTBEHHBIV anroputm
aons  onpegeneHna CKOPOCTU  CepMaTo30MaoB, MNPOCTOM  NPOrPaMMHO-anroOpUTMUYECKUMI  KOMMSEKC Ans
onpegeneHnss CKOpoCTM  CNepmaTto3ougoB OO W NOCNe  3KCNo3uuMW, OCHOBaHHbIM Ha  oundpoBke
BUOEOMUKPOCKONUN CMEPMbl B COYETAHUN C MHOTOYUCIIEHHBbIMW AOCTUXEHMSIMU B 006MacTm MOAenupoBaHUs 1
MeTogonormn. OTO paspaboTaHHoe nporpaMMmHoe obecneyveHne JavaScript okaxeTcs MonesHbiIM Ans
HeJoCTaTOYHO 0B6OpYyAOBaHHbIX NabopaTtopuit. AT MexaHoTepaneBTUYEeCKMe NOAXOAbl HA KIETOYHOM YPOBHE He
BbI3bIBAKOT 3HAYMTENbHBIX M3MEHEHUN B >XM3HECMOCOOHOCTM KNEeToK unu mHaekce dparmeHTauum OHK un, kak
TakoBble, MOryT MPUMEHATLCA AN MOOLPEHUA €CTECTBEHHOIO OMMOAOTBOPEHUA WU MEHee WHBa3MBHbIX
BapMaHTOB fleYeHusl, TaKMX KakK 3KCTpakoprnopasibHoe OMnfoAO0TBOPEHMNE, a He WHTpauuTonnasmaTuieckas
MHBbEKLUS.
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EFFECTS OF MECHANICAL AND SONIC VIBRATIONS ON SPERM MOTILITY
Khussein Abobakr M.A
Federal State Budgetary Institue of Mechanical Engineering Research named After A.A Blagonravova.
Russian Academy of Sciences. (IMASH RAS), Moscow, Russia, Abbakar77@gmail.com

Abstract:

Sperm motility is a key predictor of male fertility potential and is directly correlated with fertilization success in
both natural and assisted reproduction. Sperm journey to reach the ova and perform the fertilization is affected by
genetic and physical factors that might increase or decrease its ability to move or fertilize or even to survive. In the
setting of assisted reproductive technology clinics, there is a distinct absence of effective and noninvasive
technology to increase sperm motility without detriment to the sperm cells.

The aim of this study was to survey ell- level safe chemotherapeutic approaches that impact sperm motility
namely: mechanical and sonic vibrations as external physical factor in vitro. In this study we have explored different
approaches to impact sperm maoatility in vitro and reviewed sperm flagellar movement. We have also introduced our
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own algorithm to determine sperm speed, a simple program-algorithm complex to determine sperm speed prior and
post exposure benefiting from the digitization of sperm video microscopy, coupled with numerous modelling and
methodological advances. This developed JavaScript software will prove helpful for Underequipped laboratories.
These cell level chemotherapeutic approaches cause no significant change in cell viability or DNA
fragmentation index, and, as such, has the potential to be applied to encourage natural fertilization or less invasive
treatment choices such as in vitro fertilization rather than intracytoplasmic injection.
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Pak aBnsieTca BCceMUpHbIM 3aboneBaHWEM C BbICOKMM YPOBHEM CMEPTHOCTU, U TPaAULMOHHbIE METOAbI
ONarHOCTUKM U MOHUTOPUHIA BbIMOMHAKTCA C NMOMOLLBIO MHBA3MBHbIX METOOoB. B HacTosiee Bpemsi nporpecc
nuccnegoBaHui B o0b6nactu MeauUUHCKON U OMOMEONLIMHCKOM UHXEHEPUM NO3BOSUIT UCMONb30BaTh MOJSEKYNSIPHbIE
WHCTPYMEHTbI B COYETaHUM C HaHOTEXHONOrMAMU Ansi pa3paboTkM NOpTaTMBHbLIX AATYMKOB, CneundUyYHbIX Ans
OCHOBHbIX GMOMapKepoB, AN AMArHOCTUKW, MOHUTOPUHI U JledeHne psiga 3aboneBaHui. BbisiBneHne paka Ha
paHHUX CcTaausix siBnseTcsl Hanbonee addEKTMBHOM CTpaTermem KOHTPONs U fedeHnst 3aboneBaHusl, NOCKONbKY
OHO MOXET 3HaUYUTENbHO YBENUUUTbL BBLRKMBAEMOCTb 3a cYeT ObICTpOro nedyeHuss U NpeaoTBpaLLEHMs
nporpeccupoBaHus 3aboneBanns. CywlecTByeT psg MeTodoB AvddepeHLmMaUmm HopMarnbHbIX U PakoBbIX KNETOK,
BKMOYas W3MEHEHME 3NEKTPUYECKNX CBOWCTB, M3MeHeHue pH, un3meHeHue TemnepaTtypbl, a Takke
cneumduyeckyto ans Knetku 4actoTty. PesynbTartbl, NOMyYeHHbIE NPW NEYEHUU paka C MOMOLLbI0 amMnanTyLgHO-
MOZYIMPOBAHHbIX 3NEKTPOMArHMTHbIX NOSEN, NOKa3bIBaloT, YTO KaXAbIA TUM KNETOK MMEET cneundunyecknin otset
Ha n3ny4aemble 4acToThbl.

[okazaTenbCcTB CyLecTBOBaHMS CNeLndUIECKNX KNETOYHbIX YacToT Bornblle B BUAE OTBETA KAXKOOWM KNEeTKu
Ha CBOK crneumnduryeckyto 4acToTy M pasnuyuMs Mexagy YPOBHSMM 4YacTOT HOPMarsibHbIX M OMyXONEeBbIX KMETOK.
OcHOBbIBasiCb Ha 3TMX [JOKa3aTenbCTBax, KNeToYHO-cneumnduyeckas yactora kak Guomapkep, MOMyYeHHbIA u3
KNeTOYHOWM aKkTMBHOCTM, ByaeT obHapyXeHa M 3aperncTpMpoBaHa C MOMOLLbI0 HEWHBA3MBHBLIX BMOCOBMECTUMBIX
MWUHMATIOPHBLIX HaHO-aHTEHH Ha OCHOBe rpadeHa M MMMNaHTUpyeMbix GuoceHcopoB. BecnpoBogHasi cBsA3b C
nucnonb3oBaHUEM rpadheHa npeacrasnseT cobor HOBYHO napagurmMy, Kotopas bbina npeanoxeHa Anst peanvsauum
OecnpoBoAHOM CBA3M Ha HaHOYpoBHe. BbiNoO npeackasaHo, YTO 3TU aHTEHHbl Pa3MepoOM BCEro B HECKOSbKO
MUKPOMETPOB OyayT m3nyvaTb SMEKTPOMArHUTHbIE BOSHbI B TeparepuoBoM pAuanasoHe. CoHudmkauma unu
npocnyLlnBaHMe rofioca paka MoxeT ObiTb AOCTUrHyTa C MOMOLLbI0 npeobpasoBaTenen ana npeobpas3oBaHus
YacToTbl, CneundunyHOW AONA KNeTKM, B 3BYK WNM OPYron M3Mepumbin curHan. Passutue wuccrnefosaHum,
HanpaBreHHbIX Ha paclUMpeHne UccnenoBaHnii U pa3paboTKy MHCTPYMEHTOB Ansl OOHapYyXXeHMs 4acToThbl C Lesnblo
YCTaHOBIMEHUSA CpaBHUTENbHas OubnMoTeka KreToYHO-cneundmyeckon YacToTbl AN BCEX TUMOB KIETOK,
0CcobeHHO Ans1 HeMHMPEKUNOHHBIX 3a00NeBaHNUin, TakUX Kak pak.

NANO-ANTENNAS AND IMPLANTABLE NANOSENSERS FOR CANCER DETECTION AND SONIFICATION
Khussein Abobakr M.A.
Federal State Budgetary Institute of Mechanical Engineering Research named After A.A Blagonravova.
Russian Academy of Sciences (IMASH RAS), Moscow, Russia, Abbakar77@gmail.com

Abstract:

Cancer is a worldwide disease with a high mortality rate and traditional methods for the diagnosis and
monitoring are performed through invasive techniques. Currently, the advance of research in medical and
biomedical engineering allowed the use of molecular tools combined with nanotechnology to develop portable
sensors specific for major biomarkers to diagnose,

monitor, and treatment of several diseases.

Cancer detection in early stages is the most effective strategy to control and manage the disease since it can
significantly increase the survival rate by rapid treating and preventing the progression of the disease.

There are a number of methods to differentiate the normal and cancerous cells including variation in
electrical properties pH changes, temperature change as well as cell- specific frequency. The results obtained in
cancer treatment using the amplitude-modulated electromagnetic fields indicate that each type of cell has a specific
response to the emitted frequencies. There are more evidences for the existence of specific cell frequencies in the
form of the response of each cell to its own specific frequency and the difference between normal and tumor cell
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frequency levels. Based on these evidences, cell-specific frequency as a biomarker derived from cell activity, will
be detected and recorded by means of noninvasive biocompatible miniaturized graphene-based Nano-antennas
and implantable biosensors.

Graphene-enabled wireless communications constitute a novel paradigm which has been proposed to
implement wireless communications at the nanoscale. Just a few micrometers in size, these antennas have been
predicted to radiate electromagnetic waves at the terahertz band.

Sonification or hearing the voice of cancer can be achieved by means of transducers to convert the cell-
specific frequency to sound or other measurable signal. The development of studies aimed at expanding research
and designing instruments for detection of the frequency with the goal of establishing a comparative library of cell-
specific frequency for all cell types, especially non-communicable diseases such as cancer.

References:
1.Aggio, R.B.M., Obolonkin, V. & Villas-B6as, S.G. Sonic vibration affects the metabolism of yeast cells growing in
liquid culture: a metabolomic study. Metabolomics 8, 670—678 (2012). https://doi.org/10.1007/s11306-011-0360-x
2. Heffner H.E., Heffner R.S. Hearing ranges of laboratory animals. J. Am. Assoc. Lab. Anim. Sci. 2007;46:20—-22.
[PubMed] [Google Scholar]

3. Khait I., Obolski U., Yovel Y., Hadany L. Seminars in Cell & Developmental Biology. Elsevier; Amsterdam, The
Netherlands: 2019. Sound perception in plants. [Google Scholar]

4. Mishra R.C., Ghosh R., Bae H. Plant acoustics: In the search of a sound mechanism for sound signaling in
plants. J. Exp. Bot. 2016;67:4483—-4494. doi: 10.1093/jxb/erw235. [PubMed] [CrossRef] [Google Scholar]

5. Chisti Y. Sonobioreactors: Using ultrasound for enhanced microbial productivity. Trends

Biotechnol. 2003;21:89-93. doi: 10.1016/s0167-7799(02)00033-1. [PubMed] [CrossRef] [Google Scholar]

CPABHUTENbHbIA AHANN3 YACTOTHOIO CMEKTPA U YACTOTHO-BPEMEHHOW AUHAMUKW MUK-
BOJIHOBbIX PA3PAOO0B, PETUCTPUPYEMbIX B KOPE, CTPUATYME U TAITAMYCE
Y KPbIC IMHNAUN WAG/RIJ
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AbBcaHcHasd anunencus — reHepanv3oBaHHas HEKOHBYbcuBHasA opma anunencun. Y kpbic nuHum WAG/RIj
¢ abcaHcHOM anunencuen ycTaHoBMNEHO, YTO NUK-BOSHOBbIE paspsagbl (MBP) nHnumMmpyoTca B nepopansHOn 30He
COMaTOCEHCOPHOW KOPbl M pacnpOCTPaHAKTCA MO BHYTPMKOPKOBBIM WM KOPTUKOTanamMmyeckum nytam. [lokasaHbl
Mopcponornyeckme pasnuyns Mexay KopkoBbiMu 1 Tanamuydeckumu MNBP. Ponb 6a3anbHbIX raHrmneB, B YaCTHOCTM
ctpuatyma (STR), B natoreHese abcaHCHOW 3NWMencum OUCKYyTUpyeTcs. AHanm3 ChnekTpanbHOW MNMOTHOCTU
MOLLUHOCTH, YaCTOTHO-BPEMEHHOW AUHAMUKM K Mopdponorum ctpuapHbix NBP ocTatoTcs HeuccnegoBaHHbIMM.
Llenb paboTbl — CpaBHUTEMbHBLIA aHanu3 YacTOTHOrO CrekTpa, YacTOTHO-BPEMEHHOW OUHAMUKA U
Mopdonornyeckux xapakrepuctuk [NMBP, ogHoBpeMeHHO perucTpupyembix B COMaTOCEHCOPHOW kope (S1),
ctpuatyme (STR) n B 3agHem sagpe Ttanamyca (Po) y kpbic nuHun WAG/RIj. na aHanm3a 4acTOTHO-BPEMEHHON
anHamukn TMBP wmncnonb3oBanu KomnnekcHeln BewBrnet Mopne. CnektpanbHyt0 MAOTHOCTb MowHocTu [1BP
BbIYMCIIANIM METOAOM Yanua, ucnonb3yst ObicTpoe npeobpasoBaHve Pypbe. [ns NOCTPOEHUST YCPeOHEHHbIX
YaCTOTHbIX CNEKTPOB Mcnonb3oBany Beibopky u3 120-130 MNBP B kaxxgon cTpykType mosra. A3 pernctpuposanm
OunonsipHeIMK anekTpodamu y Kpbic nuHuM WAG/RIj B Bo3pacTe 6 MecsueB. [Moka3aHo, YTO BCE TPU CTPYKTYpbI
UMEIT TUNUYHBLIN Ang 3penoro MNBP YacToTHBIN CNEeKTp, COCTOSALWMI U3 MUKOB Ha oyHOaMeHTanbHon YacTtoTte (7.5
) n yactoTe rapmoHuk (15 'y n 22.5 Nu). Hambonbluas cnekTpanbHas NAOTHOCTb MOLLHOCTY B denbTa, TETa,
anbda n beTta AnanasoHe YacToT 06HapyXeHa y KopkoBbix IBP, HavMeHbLuasi y Tanammyecknx, a NpoMexXyTovHas
y cTpuapHbix. B cTtpuapHom [BP B Hauane paspsga Habnwoganu yBenuueHue CrnekTparbHOW MIOTHOCTU
MOLLHOCTU Ha YacTtoTax 12 n 20 'y, a B kopkoBom NBP Toneko Ha yacTtote 12 'y. Ha BemBneT-cnekrporpammax
MBP B Tpex CTpykTypax Mo3ra MMEKTCHA HecoBnagawliMe no BPEMEHM BCMbIWKA MOLHOCTM 4YacToT GeTa-
OunanasoHa, 4To cBuAeTenbcTByeT 00 OTHOCUTENBbHOW HE3aBMCUMMOCTU YaCTOTHO-BPeMeHHoW AuHamuku [NBP B
3TUX CTpyKTypax mosra. Mopdonorusa MNBP B STR n S1, B uenom, coorBeTcTByeT Mopdornorun tunudHoro MNBP
(MMK 1, paHHUN NO3UTUBHbLIN NEPEXOOHbIA MPOLECC, NUK 2, NO3OHUA NO3UTUBHBLIA NepexoHbl NpoLece, BoMHa).
OpHako, amnnutyaa nuvka 2 B cTpuapHbix MBP 3HauMmo MeHblle amnnuTyabl nuka 2 B kopkoBbix [1BP.
Mopdonoruss MBP B Po umeeT Hambonee BblpaXKeHHble OTNMYMS OT KopkoBbiX [BP, cocTosilume, rnaBHbIM
obpasom B oTcyTCTBUM NKKa 2. Takum obpasom, B cTpuaTyme peructpupytotea MNBP, nmetowme kak cxodcTeo, Tak
W OTNNYME B YACTOTHOM CMEKTPe, YaCTOTHO-BPEMEHHON AUHAMUKE M MOPAIONOTrUIN MO CPABHEHMIO C KOPKOBBLIMU U
Tanamuyeckumu MNBP.
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COMPARATIVE ANALYSIS OF THE FREQUENCY SPECTRUM AND THE TIME-FREQUENCY DYNAMICS OF
CORTICAL, THALAMIC, AND STRIATAL SPIKE-WAVE DISCHARGES IN WAG/RIJ RATS
WITH ABSENCE EPILEPSY
Tsyba Evgeniya T.%, Gabova Alexandra V.?, Sarkisova Karine Y.2, Abbasova Kenul R.?
1 Lomonosov Moscow University, Moscow, Russia; 2 Institute of Higher Nervous Activity and Neurophysiology of
RAS, Moscow, Russia; evgeniya.tsyba@mail.ru

Absence epilepsy is a generalized non-convulsive epilepsy. In WAG/RIj rats, it was found that spike-wave
discharges (SWDs) are originated in the perioral zone of the somatosensory cortex and spread along intracortical
and corticothalamic pathways. Morphological differences between cortical and thalamic SWDs are shown.
However, the role of basal ganglia, in particular, the striatum (STR) in the pathogenesis of absence epilepsy is still
ambiguous. The spectral power density, the time-frequency dynamics, and morphology of SWDs in the STR
remain unexplored. In the present study, we aimed to analyze the spectral power density (SWD), time-frequency
dynamics, and morphology of SWDs, which were simultaneously recorded in the somatosensory cortex (S1), STR,
and posterior thalamic nucleus (Po) in WAG/RIj rats. 6 months old WAG/RIj rats were used as experimental
subjects. Bipolar recording electrodes were implanted. The time frequency dynamics of SWDs were analyzed using
a complex wavelet Morlet. The frequency spectra of the EEG with SWDs were computed using Welch method
(Fast Fourier Transform). A total of 120-130 SWDs in each brain region were collected. In all structures, the SPD
typical for well-developed (mature) SWDs with spike at the fundamental frequency (7.5 Hz) and at the first and
second harmonics (15 and 22.5 Hz) was found. The highest SPD in the delta, theta, alpha, and beta frequency
ranges was detected in the cortex, the intermediate SPD in the striatum and the lowest SPD in the thalamus. In the
STR, at the beginning of the SWDs an increase in the SPD was observed at frequencies of 12 and 20 Hz and in
the cortical SWDs only at the frequency of 12 Hz. Non-simultaneously bursting activity in beta-band frequencies is
present on the spectrogram in all three structures, indicating. The relative independence of the time-frequency
dynamics of SWDs in these brain structures. SWDs morphology in S1 and STR corresponds to that of typical
SWDs (spike 1, positive transient, spike 2, the wave). However, spike 2 amplitude of SWDs was significantly lower
in the striatum compared to the cortex. The most significant differences in SWDs morphology were found between
Po and the cortex, consisting in the absence of spike 2. These results demonstrate both similarities and differences
in the power spectral density, time-frequency dynamics, and morphology of SWDs in the striatum compared with
cortical and thalamic SWDs.

OB 3BOJIIOUUU ANNKOIrOJib-MOAN®ULIMPOBAHHBLIX ®EHOTUNMOB CUANIMPOBAHUA
MWKOKOHBIOIATOB MNMPU ANKOIOJIM3ME POOUTEJIEU B CBA3U C NPOBJIEMOU
HACNEOCTBEHHOCTU NATTEPHOB AOOUKTUBHOIO NOBEAEHUA
N TONEPAHTHOCTMU K AINTIKOIronto Y NOTOMKOB
YepHoGpoBknHa Tamapa B.%?

1 - ®I'bY3 «MoCKOBCKMI Hay4YHO-NpaKkTUYeCcKMin LeHTp Hapkonorum O3My; 2- Akagemunsi NoCTAUNIIOMHOIO
obpaszoBaHusa PIBY «PegepanbHbIn HayYHO-KNHMYeckun ueHTp PMBA Poccun». Mocksa, Poccuns
chernodbrovkina44@mail.ru
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Y mMnekonuTalwux NepBUYHO pearnpyowmmMm Ha natoreHbl BUonornyeckon, XMMM4eckon n uanyeckomn
npupoabl SBMSATCA CTPYKTYpUpOBaHHble B MembpaHax opraHoB M TKaHEW W Bbiensiemble CrM3NCTbIMM
obonoykamm cruanupoBaHHble [MuKaHbl uMkokoHbloraTtoB (MK, rmMUKONpPOTeMHOB W FAMKONMNMAOB), a Takke
rNVKaHbl B COCTaBe 3NUTENWs, 9HAOTENUS KPOBEHOCHbIX COCYAOB, MeMOpaH MMMYHHbIX KMEeTOK, KIeTOK KPOBW,
HEPBHOW, MbILLEYHON, PENPOAYKTUBHON CUCTEMBI. I3MEHYMBOCTL CTPYKTYPbI U (PYHKLUIA MMNKaHOB BCeraa cBa3aHa
C apantaumen, 4YTO 3a[0KYMEHTMPOBAHO MPW MHOMMX nNpoLeccax XWU3HeOesaATeNbHOCTn B Hopme (npu
BepemeHHOCTW, BCKapMmnuBaHun, uandeckor paboTe, CNOPTUBHbLIX Harpyskax, Npy cTapeHun) u npu GonesHsx.
OT10 06BsCHAETCS pornbio cnanosbix kMcnoT (CK) kak B nogaepxaHnm 6onblumHCTBa OyHKUMIN Yepes ydactue CK B
3alMTHBIX CBOMCTBax OuomembpaH, CUrHanUHroBbIX W MHMOPMAUMOHHBIX Mnpoueccax, MexaHu3max
MOJEKYMSIPHOrO pacno3HaBaHus, B ajanTauuoHHbIX peakuusax [3;5], Tak u B mexaHusmax 3aboneBaHun Ha
MOSEKYNSAPHO-KINETOYHOM YPOBHE MyTEM WM3MEHEHWs1 CBOWCTB 3MEKTPONPOBOAHOCTU U aAre3vBHOCTU MeMOpaH,
perynsumMum TpaHCMeMOpaHHOro TPaHCMopTa, CKNepo3VpoBaHWs, WUMMYyHOreHHocTu. [lpu 3TOoM OTMeuveHa
YHUKanbHas ONng Kaxaoro wuHaveBmaa cneumduyHocTb B3ammopenctems CK ¢ MMMYHHbIMW, FOpMOHanbHbIMU
Hbuoperynatopamu, ¢ metabonutamu, NEKTMHaAMN 3HAOTEHHOIO U 9K30rE€HHOro MPOUCXOXAEHUA [7; n MHorue ap.].
[lna coBpeMEHHOW HapKONoOrmm Kak u s obLeCcTBEHHOIO 34paBOOXPaHEHUs, B LIENIOM, NMPMHMMasi BO BHMUMaHue
YpOBEHb NOTPEONEHNsT ankoronsa B YernoBeYeCcknx Nonynsaumsax, BaXKHO 3HaTb, YTO HECET OPraHu3my Bbi3blBaeMOe
ankororiemM HapylweHne CuanMpoBaHUs MHOMMX Ouornornyeckn aktuBHbIX [K, MOCKOMNbKy YCTaHOBMEHO, 4TO
M3MeHEeHne akTUBHOCTW TpaHccmanuaas npy 3noynoTpedneHnn ankoronem MoXeT NpyMBOAUTbL K 4eCUManmpoBaHmMIo
MK, HapyweHni MHOrMX (YHKUMIA W agantauuMu opraHuamMa, opMUpOBaHWMIO KOMOPOWAHbIX  3aboneBaHuWi.
Heobxooumo BbISICHWUTb, OKa3blBaeT N arnkorofle aHTPOMOreHHbIn 3dpdekT Ha CTPYKTYpbl U yHKUMU 4Yepe3
reHoMHble uaMeHeHusicuHtesa MK, nogobHO 3BOMIOLMOHMPOBAHMIO anKkoronb- U aueTanbaerva-gerngporeHas u
ramMmmMa-rrnytamun-tpaHcdepasbl [2].YUnTbiBas,uTO ponb KayecTBa cuanMpoBaHus B rAnkobuonorum gokasaHa BO
B3aUMOOEWNCTBUN TameT, OMIogOTBOPEHUN SNLUEKNETKM U MPUKpPEnneHun e€ B MaTKe, InNUTEenMoXopuarnbHbIX
deTonnaueHTapHbIX MMUKaH-MMMKaHOBbBIX B3aMOAENCTBUAX «MaTb-MNioAa», KOTopble CNOCOOHbI MOANULNPOBATL
CBSI3M C NEeKTMHaMM u yHKUMOHMpOBaHue Tpodobnacra Ha BCeM MyTM pocTa U pasBuTUS Mroga A0 POXAEHMWs
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[3; 4; 6], BEPOATHO, YTO U3MEHEHME TeHOMa CuHTe3a rnukaHoB K penpodyKTMBHOM CUCTEMbI NMOTPEONSALLMX
ankoronb — NOTeHUuanbHbIX poguTenen (otua w/unu MaTepu) MoXeT 0OyCcrnoBnMBaTb 3BOSOLMUOHHBIA KKPEHY
deHoTnoB rnukaHoB K y ux Oygywux peTten, npegonpenenss TeM camblM HacregyemocTb NaTTepHOB
TONEePaHTHOCTM K arnkoronto n agAanMKTMBHOIo nosegeHus. lNpegnonaraeTcs, YTO ankoronb, BHOCSA MOOuUghuKayuto B
rMUKaHOBbLIN nNpochunb OGuomonekyn (B Buae, Hanpumep, abeppaHTHOrO TunNa CUANMPOBAHUSA  LUUPOKO
NCNonb3yemMoro B OpraHax M TKaHAX TpaHcdeppuHa unu umpkynupylowmx IgG, IgA) HapyliaeT 3KCnpeccuo u
CVHEpPIvio B3aUMOEWNCTBUS CTPYKTYP MHOTOYMCIIEHHBIX SHAO-TEHHBIX W 3K30reHHbIX curnekoB (komnnekcoB CK-
0Oenok C 9H3NUMHOW U MMMYHOMOAOOHOM aKTUBHOCTBIO, SIBNSAIOLIUXCSA perynsatopamu BoCnaneHus M UMMYHHbIX
OTBETOB OpraHvW3Ma), B pe3ynbTaTe He TONbKO BbI3biBas uin 060OCTpsAs pucK pa3BuTust 3aborneBaHun (nmpumep -
KNuHMKo-buonornyeckass mogens dopmMupoBaHnst wnsodgpennn [1]), HO W onpedenss 3nUreHeTU4ecKuin
natomMopo3 M 3SBOMOUMIO FMWKAHOB Y Moaen. JTO, B CBOIO o4epedb, MOXET 4Yepe3 U3MEHEHWe IKcrpeccuu
9HOOreHHbIX  GuoperynatopoB  obycnoBnmBaTb  cneunduUYecKkytd  (MOHWKEHHYIO UMW MOBbILIEHHYHO)
YYBCTBUTENMbHOCTb K ankoronio C MNpeapacronioXeHHOCTbI0 K M3bupaTenbHOMY OpraHoTPOMM3Mmy arnkorons, a
3a00HO M PE3UCTEHTHOCTb K fekapcTBeHHon Tepanuu. OBcyxaas XPOHUYECKYIO ankorofbHYH WHTOKCUKaLUMIO C
no3nuumM 3BOSIOLMOHHON crnanobuonorum [5; 6], MOXXHO MO TUMY eCTECTBEHHOIO OTOOpa NPeAnoONIoXKUTbL OAWH UMK
HECKOJTbKO MEXaHU3MOB HapyLUEHWs] arnkorofieM reHoma: C KOHBEpreHuvew wunv OuBepreHunen, unm xe c
obpasoBaHMeM HOBOrO TuMNa rfIMKaHOB, OTAMYAOLWMNXCS NO ANVHE U CTEMEHWN pa3BeTBIEHNs caxapyaHbIX Lienoyek
rnvkaHoB K ¢ BEpOSATHLIM M3MEHEHMEM U X (PYHKLNA.

B Hapkonorum kpome nsyyeHus HacnegyemocT M3MEeHEHUNCTPYKTYPbl CUanorfMKaHoB akTyarnbHbl BOMPOCHI:
1.Bo3amoxHa nv NpyM XPOHWYECKON WHTOKCUKaLuuW BCMEeACTBME Aecuanusaumun ankoronieM MMMYHOrnobyrnvHOB,
TpaHceppuHa, 3puUTpoOLMTOB, TPOMBOLMTOB 1 ApyrMx Buomonekyn ¢ obpaso-BaHMEM MPU 3TOM YyXKepoOHbIX Ans
opraHuama [fIMKaHOB C MOBBIWEHHOW WMMYHOrE€HHOCTbIO aKTMBauMs BPOXAEHHOrO W/vnvM  aganTUBHOrO
UMMYHUTETa, N 3PAEKTUBHBI NN 3TW MYTU 3alMTbl NPU UHOYUMPYEMbIX APYrMMW naTtoreHamu (BMpycamu,
MUKpobamu, Oaktepusmn) 6onesHax? 2.Bo3amMoOXeH N B OpraHnaMax MIEKOMUTAKWUX «2eHemu4yeckul
Opelith»NMNKaHOB, 3aluuLLaloWmiA OT ankoronusauun unu, HaobopoT, Npegpacnonaratwmnin K cucTemMaTMyecKkon
ankoronbHON MHTOK-cnkaumn? 3.KakoBbl B opraHnamMe O0rmbHbIX ankoronm3mMom MexaHu3Mbl, onocpeayowme nyTu,
fuonornyeckme «CUCTEMHblE aOMUHUCTPATOPbI» (KPOME W3BECTHLIX PErynsitopoB 3MOUUA WM MOTMBaUUA U
MeTabonmanpyoLwmnx ankorons MepMeHTOB), KOTOpble MO Bbl 06BACHUTL unoreHeTnyeckoe pasHoobpasne
YyernoBeyeckon nonynAumv, AnddepeHUnpyeMon Mo YPOBHAM TOMEPAHTHOCTU K ankoromnwo, 3awuTbl OT
ankoronbHON WHTOKCMKaUMM W pasBUTUS ankoronuama? PelueHne 3TuX akTyanbHbIX BOMPOCOB MOXeT ObiTb
CBSA3aHO C (PEHOTUMMYECKUMU OCOBEHHOCTSMM CTPYKTYpbl M (DYHKUMA pakumi B rnukaHoBbix npodunax MK,
noAaBepraembiX [ecuanupoBaHWIO arnkoronem, Wunum ¢ W3MEHEHVMEeM Yy TMOTOMKOB ariKOrofiMKOB KakUX-TO
KPUTUYECKNX SHAOTEHHbIX (PYHKUMA. MMonck OTBETOB CBsi3aH C COBPEMEHHbLIMU BbI30OBaMU ON19 HAPKOOrMYeCKon
NpaKkTUKN 1N Hayknm u TpebyeT pasBUTUS MEXOMCLMMNIMHAPHBIX MCCNeaoBaHWiA, Cpean KOTOPbIX 3BOMOLMOHHON
cvanornukobuonornm MoXxeT NpuMHaanexaTb 3HadMMas pofib B NepcoHanv3aumy M noBblLEHUN 3GEKTUBHOCTHU
paHHewn AnarHoCTUKKU, NPOMUIaKTMKM U FIeYEeHNs ankoronbHon 6onesHu.
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BNUAHUE Nonda cBY NP MmoaynAaAunn sru HA MEXXCMNAMWKOBbIE UHTEPBANDI
KOPKOBbIX HEMPOHOB
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WccnepoBaHa puHamMvka W3MEHEHVMIA MEXCMNAaWKOBbIX WHTEPBANIOB  UMMYJIbCHLIX MOTOKOB  KOPKOBbIX
HenpoHOB 60APCTBYIOLLUMX HEOBE3ABMKEHHbIX KPOMMKOB, NMpoucxoasdiwias nop Bosgenctenem obnyyeHunss CBY-
nonem (4actotora 800Mru, MMM 40 mBT/cM?) B MMMNyNbCHO-MOAYNUMPOBAHHOM (4acTtoTa Mogynsuumn 5Mu,
anutenbHocTb mMnynbca 100mc) n cnnowHom pexume. ObnyyeHuo noasepranacb NPeMMyLEeCTBEHHO ronosa
XMBOTHOTO, BEKTOP HaMpPs>XEHHOCTU CBY nons obrapan nepegHe-3agHWM HanpasneHmem. Beero 6bino namepeHo
33 BO3OENCTBUSA B MMMYSIbCHO-MOAYNMPOBAHHOM pexume, 64 B HenpepbiBHOM M 50 — KOHTPOSIbHOM, Koraa
N3MepeHnsi NPOM3BOAMITMCH MPU OTKITIOYEHHOM More.

PaccmaTtpvBanu TpyM OOHOMMHYTHBIX OTPe3Ka 3anucu MMMNYrbCHBIX MOTOKOB HEWPOHOB: A0 0b6ny4eHus, BO
BpeMSI HEero u HemnocpeacTBeHHO nocrie. KapTuHa AvHaMukn nepecTpoek norfyyeHa B pesynbrate aHanusa
MMNYNbCHbIX NOTOKOB MO 3noxam B 20 c.

YcTaHoBNeHo, 4to npuv Mogynaumm 5ry BOo Bpemsi OOHOMUMHYTHOro o6nyyeHuss cpegHue 3HaveHus
WHTEpBanoB ymeHblialoTca B nepsble 40 cekyHO, MOTOM BO3pacTalT M WX POCT MNPOAOIDKaeTcs nocne
npekpaweHnss obnydeHua ewe 40 cekyHa, B nocnegHue 20 cekyHA MUHYTbl Mocre BO3OEWCTBUS OHU
BO3BPALLAOTCA K KOHTPOSIbHLIM 3HaYyeHnsM. Toraa Kak npy HemMoaynmMpoBaHHOM OOMyYeHUM cpefHue 3Ha4YeHus
MEXCMNanKoBbIX WHTEpPBanNoB BedyT cebsi coBcem Apyrum obpas3oM - pe3ko Bo3pacTaloT nepsBble 20 cekyHa,
BO3BpALLAOTCA K KOHTPOSbHbIM 3HayeHuam npu cnegywowmx 20 cekyHgax, panee Bo3pactalT B TedeHuun 40
CeKyH[, U3 KoTopbix nocregHne 20 nNpuMxogaTcsa Ha Bpems Mocne npekpaweHust obnyyeHns M K KOHUY BTOpPOM
TPETU MUHYTbI Nocne obyYeHNss yMeHbLIAKTCA 40 KOHTPOIIbHbBIX 3HAYEHUN.

Takum o6pa3om nokasaHo, 4TO umnynbcHas mogynsaums 5ry CBY obnyuyenus (800Mru, 40 mBT1/cm?)
NPUBOAUT K CYLUECTBEHHbIM W3MEHEHVUSM €ro BNUSHMS Ha MEXCMNaMKOBble WHTEpPBAnbl, NPUYEM B Hadvane
obnyyeHusa acpdekT NpuHMMaeT NPOTUBOMOSOXHbBIA XapaKkTep U CpegHMEe 3HAYEHUS MEXCManKoBbIX MHTEPBAroB
YMEHbLLAIOTCH, a He BO3pacTaloT.

OkcnepuMeHT Obln nocTtaBneH Ha Ha 36 HeoOe3OBWKEHHbIX HEeHapKOTM3UPOBaHHbIX GOOPCTBYHOLUMX
Kpomnukax (camuax) Maccon OKoJo 3 Kr, KOTOpbIM B CEHCOMOTOPHYK 00OMnacTb KOpbl NPeABapUTENBbHO BXUBMANN
oTBOAdAWME anekTpoabl Ha rnyouHy 750-1500 MUKPOMETPOB, Kak M B HaWWX MNPOLUSbIX 3SKCNepumeHTax.
TemnepatypHble acpdektsl CBY obnyyeHns He oTMeyanuchb.

INFLUENCE OF THE MICROWAVE FIELD UNDER 5 Hz MODULATION ON INTERSPIKE INTERVALS OF
CORTICAL NEURONS
Chizhenkova Rogneda A., Safroshkina Asiya A.
Institute of Cell Biophysics RAS. Pushchino; Russia, chizhenkova@mail.ru

The dynamics of changes in the interspike intervals of impulse streams of cortical neurons in awake
immobilized rabbits, which occurs under the influence of irradiation with a microwave field (frequency 800 MHz,
power density 40 mW/cm?) in pulse-modulated (modulation frequency 5 Hz, pulse duration 100 ms) and continuous
modes, has been studied. The head of the animal was mainly exposed to irradiation, the microwave field strength
vector had an anterior-posterior direction. A total of 33 exposures were measured in the pulse-modulated mode, 64
in the continuous mode, and 50 in the control mode, when measurements were made with the field turned off.

Three one-minute segments of the recording of impulse streams of neurons were considered: before
irradiation, during it, and immediately after. The picture of the dynamics of rearrangements was obtained as a result
of the analysis of impulse flows over epochs of 20 seconds.

It was found that with 5 Hz modulation during a one-minute exposure, the average values of the intervals
decrease in the first 40 seconds, then increase and their growth continues after the cessation of exposure for
another 40 seconds, in the last 20 seconds of a minute after exposure, they return to the control values. Whereas
with unmodulated irradiation, the average values of the interspike intervals behave in a completely different way -
they increase sharply for the first 20 seconds, return to the control values at the next 20 seconds, then increase for
40 seconds, of which the last 20 fall on the time after the cessation of exposure and by the end the second third of
a minute after irradiation are reduced to control values.

Thus, it has been shown that pulse modulation of 5 Hz microwave irradiation (800 MHz, 40 mW/cm?2) leads
to significant changes in its effect on the interspike intervals, and at the beginning of irradiation, the effect takes on
the opposite character and the average values of the interspike intervals decrease rather than increase.

The experiment was carried out on 36 non-immobilized non-anesthetized awake rabbits (males) weighing
about 3 kg, which were previously implanted in the sensorimotor area of the cortex with electrodes to a depth of
750-1500 micrometers, as in our previous experiments. Temperature effects of microwave irradiation were not
observed.
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BU3YANU3ALUA MEXNNEMEHHOW U3MEHYUMBOCTU BEAYUHOB H0XKHOO CUHAAA METOAOM
OBOBLWEHHOIO ®OTOMNOPTPETA
YymakoBa AHHa M.!, Maypep AHgpei M.}, Ko6binsiHckuit EBreHunin?,
1Hay4Ho-uccnegoBaTenbCkUn MHCTUTYT M My3eit anTpononorin MY nmenun M.B. NlomoHocoBa, Mockea, Poccus;
achumakova @mail.ru
2Kadbeapa aHatomum 1 aHTpononorun, MeguunHckuin pakyneteT Caknepa, Tenb-ABUBCKUA YHUBEPCUTET,
Tenb-AsuB, N3pannb

https://doi.org/10.29003/m3415.sudak.ns2023-19/307-308

Knoyesble criosa: aHmporionioaudyeckass uUsMeH4yugsocms, buosnoaudeckas aHmpornonoaus, Mnonynsayuu
yesiogeka, 6edyuHbi FOxHo20 CuHas, 0606weHHbIU homonopmpem, sHO02amMusi

B 1979-1982r. Ha tore CuHaCKOro noslyoCcTpoBa KOMMJIEKCHOW aHTPOMONOrm4eckon akcneguumen Tenb-
aBMBCKOro yHMBepcuTeTa ObINo NpoBeAeHO MyNbTUNPOrpaMMHoe obcrnedoBaHWe MeCTHbIX OeQyMHCKUX MieMeH.
PaHee nokasaHo, 4TO GegyuHckMe nnemeHa, murpypoBaBluine B HOxHbi CuHalm ¢ ApaBMICKOro MOJTyoCTpoBa
6onee 1000 net Tomy Hasag, aHgoramHbl: 97% 6GpakoB 3akno4aeTcsa BHyTpY NiemMeHu, koapuumneHT nHopuauHra
ONS 3TOW rpynnbl MpeBbllaeT 3HaYeHUs Ans ApYrux nonynsauvn venoseka. HayyHas runotesa: gnutenbHas
reHeTnyeckas M3onduMs COCedHUX nremMeH npuvBOoAUT K (DOPMMPOBAHUIO U 3aKpenneHuto eHOTUMMYECKUX
pasnuyuii BO BHELLIHOCTU.

Llenb paboTbl: OLEeHUTb CYyLLECTBYIOT N yrnaenvMBaemble MeTogoM o6o6LeHHoro ooTonopTpeTa nNpU3Haku
pasnuMunii BO BHELUHOCTUM MYX4MH-OeQyuMHOB cpedHero Bo3pacTa, NpuHagnexawmx K SHAOramHblM niemeHam
xkebenuvs, aBnag-cavg u My3enHa, KodyoLwmm no Tepputopum tora CMHaNCKoro nomnyocTpoBsa.

MaTepuanbl 1 metoabl. MhaneBuayansHble doTonsobpaxenus (aHdac n B npodunsb) 6eaynHoB nnemexHu
oxkebenua (N=21), aBnag-cama (N=21) n mysenHa (N=19).

MpumeHeH metoa obobuieHHoro doTonopTpeta @d.[anbToHa, UCMOMb30BaHa KOMMbIOTEPHas nporpaMmma
«Face on face» CasuHeukoro-CoeipoexkmHa-Maypepa.

PesynbTatbl. Bbinu creHepupoBaHbl 0606LeHHbIE (hoTONOPTPEThHl MyX4YMH-6eaynHoB nnemeH gxebenus,
aBnag-cang v MysenHa no JOCTaTOYHOMY KOMMYECTBY CHMMKOB. Takme poTonopTpeThbl «3THUYECKN Y3HABaEMbIy,
yNaBnuBalOT JNIOKamNbHYK 3THO-TEPPUTOPUAnbHYI0 cneumduKy rpynn 1 3aknovatoT B cebe aneMeHTbl BHELLHOCTH,
CBOWCTBEHHbIE KOHKpETHoW rpynne [Ab6aywenuwennu, MNMaenoscknin, 1979].

O6o6LLEHHbIN  (hOTOMOPTPET NNEMeHU aBnag-cani: nuMuo CpedHeBbICOKOE, OBarbHOW (QOPMbI, HOC
OTHOCUTENBHO ANMHHBIVA, NasHasd LWefb OTKPbiTA LUMPOKO, BbipaXXeHa TeMHas MUIrMeHTauus rnas v BOroc,
fonblwas TonwmHa obeunx ryb.

doTonopTpeT MyX4uH-6eQyVMHOB NrneMeHn axebenusa no CpaBHEHWIO C MOPTPETOM MYXYUH aBnag-cavg
OTNNYaEeTCs MEeHee WHTEHCUBHOW MUIMEHTMPOBaHHOCTbIO rnas u 6posen, Gonee LWMPOKUM FIMLOM, MEHbLUEN
LUMPUHOMN KPbINIbEB HOCA, MEHbLLEN TonwuHon obenx ryb.

PoTONOPTPET MYXYMH NIEMEHVN My3eliHa B CPaBHEHMU C OBYMsi APYTMMUW MOpPTpeTaMu XapaKkTepusyeTcs
YBENUYEHHBIMUW LWMPOTHBIMU AMameTpamMu: JIOOHBIN, CKYNTOBON U HWXKHEYEMOCTHOW ANaMeTpbl YBENUYEHSI, rnasa
LUMPOKO paccTaBrieHbl, AfIMHA HOca yMeHbLUeHa. MNurMmeHTauust pagy>kHov 06004KM rrasa HacbILeHHas!.

Onsi 0606LeHHbIX POTONOPTPETOB M3BECTEH IPAEKT PEHOTUNNYECKOTO «BbIPABHUBAHUSI»— CrMNaXUBaHUS
pasnuuynii BO BHELLHOCTU B 3aBUCUMOCTM OT HaKOMMEHHOW YncrieHHocTn. OgHako Npu BbICOKOW CTEMEHU CXOACTBA
n3obpaxeHuin, nonydeHHblXx Ha doTomMaTepuane pasnuyHbiXx GedyuHCKMX MnfeMeH, BO BHELHOCTM OYeBUAOHbI
MeXMNIeMeHHbIe pasnuyns.

3aknioveHne. [lonyyeHbl HarnggHble WHTerpanbHble obpasbl 9HOOraMHbIX MONyNAUMA  YeroBeka -
oTAenbHbIXx ©GegyuHckMx nnemeH mxkebenus, asnag-cang v Mmy3enHa. [looTBepXOeHO CylecTBOBaHue
PEHOTUMMNYECKUX Pa3NNYMIA BO BHELIHOCTU WHOAMBUMOOB W3 3HOOraMHbIX OefyvHCKMX nonynaumi 6nmskmx no
NMPOUCXOXOEHNIO N MECTOOOMTaHMIO, YTO COOTBETCTBYET paHee MOfly4YeHHbIM MO aHTPOMOMETPUYECKUM U
aHTPOMOCKOMNNYECKMM [aHHbIM pedynbratam. Pasnunums mexgy myxckumyn OOl Tpex 6eayvHCKUX MNIeMEH,
UMEIOLLNX CXOXEee MPOUCXOXAEHME M KOYyHLWMX B Mpedenax OAHOM KnumaTto-reorpadduyeckon 30Hbl Ha
orpaHu4eHHoun TeppuTtopum tOxHoro CuHas, NorMyHo 06 BACHUTE BLICOKON CTEMEHbIO FTeHETUYECKON U30NsL .

BnazodapHocmb: UccnedosaHue 8binonHeHo 8 pamkax HUP «AHmpornonoausi espasulickux nonynsyul
(6buonoeuveckue acnekmsl)» (AAAA-A19-119013090163-2).

Yymakoea A. M., KobbinsHekut E. []. BegyvHbl tora CMHaACKOro nonyocTpoBa: reHeTUKo-aemorpaguyeckme
acnekTbl (N0 MaTtepuanam aHTpononorudeckon akcneguuumn 1979-1982 rr // BectHuk MockoBCkOro yHuBepcureTa.
Cepus 23: AuTpononorusa. 2012. Ne 3. C. 72-84.

Yymakosa A. M., Maypep A. M., lNMaesnosckuti O. M. u dp. Co3gaHue n aHann3 oTonopTpeTHbIX 0600LLeHNI
nnemeHHblx rpynn  6egymHoB  HKOxHoro CwuHas. // BecmHuk Mockoeckoeo yHusepcumema. Cepuss 23:
Anmponornoausi. 2012. Ne 4. C. 98-111.

VISUALIZATION OF INTERTRIBAL VARIABILITY OF THE SOUTH SINAI BEDOUINS BY THE METHOD OF
COMPOSITE PHOTO PORTRAIT
Chumakova Anna M.!, Maurer Andrey M.}, Kobyliansky Eugene D.?
1Research Institute and Museum of Anthropology, Lomonosov Moscow State University, Moscow, Russia;
achumakova@mail.ru
2Department of Anatomy and Anthropology, Faculty of Medicine, Tel Aviv University, Israel

Keywords: anthropological variability, biological anthropology, human populations, bedouins of South Sinai,
generalized photo portrait, endogamy
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In 1979- 1982, a multi-program survey of local Bedouin tribes was conducted by a comprehensive
anthropological expedition of Tel Aviv University in the south of the Sinai Peninsula. Earlier it was shown that the
Bedouin tribes that migrated to South Sinai from the Arabian Peninsula more than 1000 years ago are
endogamous: 97% of marriages are within the tribe, the inbreeding coefficient for this group exceeds the values for
other human populations. Scientific hypothesis: prolonged genetic isolation of neighboring tribes leads to the
formation and consolidation of phenotypic differences in appearance.

The purpose of the work was to assess whether there are signs of differences in the appearance (captured
by the composite photo portrait method) of middle-aged Bedouin men belonging to the endogamous, roaming the
territory of the south of the Sinai Peninsula tribes of Gebelia, Avlad-Said and Muzeyna.

Materials and methods. Individual photo images (full-face and in profile) of the middle-aged Bedouins of the
Gebelia tribe (N=21), Avlad-Said tribe(N=21) and the Museyna tribe(N=19).

The F. Galtons method of generalized photo portrait was applied, using the computer program "Face on
face" by Savinetsky-Syroezhkin-Maurer.

Results. Composite photo portraits of Bedouin men of the Gebelia, Avlad-Said and Muzeyna tribes were
generated based on a sufficient number of images. Such photo portraits are "ethnically recognizable”. They capture
the local ethno-territorial specifics of groups and contain elements of appearance peculiar to a particular group
[Abdushelishvili, Pavlovsky, 1979].

The photo portrait of the Avlad-Said tribe: the face is medium-high, oval in shape, the nose is relatively long,
the eye slit is wide open, dark pigmentation of the eyes and hair is pronounced, and both lips are thick.

The composite photo portrait of the Bedouin men of the Gebelia tribe, compared with the portrait of the
Avlad-Said men, is characterized by less intense pigmentation of the eyes and eyebrows, a wider face, a smaller
width of the nose wings, a smaller thickness of both lips.

In comparison with the other two portraits the photo portrait of the men of the Muzeyna tribe is characterized
by increased latitudinal diameters: frontal, zygomatic and mandibular diameters are increased, eyes are widely
spaced, nose length is reduced. The pigmentation of the iris is saturated.

For composite photo portraits, the effect of phenotypic "alignment" is known — smoothing out differences in
appearance depending on the accumulated number. However, with a high degree of similarity of the images
obtained on the photographic material of various Bedouin tribes, intertribal differences are obvious in appearance.

Conclusion. Visual integral images of endogamous human populations - individual Bedouin tribes of Gebelia,
Avlad-Said and Muzeyna - have been obtained. The existence of phenotypic differences in the appearance of
individuals from endogamous Bedouin populations of similar origin and habitat has been confirmed, which
corresponds to the results previously obtained from anthropometric and anthroposcopic data. The differences
between the male CP of three Bedouin tribes of similar origin, who roamed within the same climatic and
geographical zone in the limited territory of Southern Sinai, can be logically explained by the high degree of genetic
isolation of the tribes.

Gratitude: The study was carried out within the framework of the research project "Anthropology of Eurasian
populations (biological aspects)" (AAAAA-A19-119013090163-2).

Chumakova A.M., Kobyliansky E. D. Bedouins of the South of the Sinai Peninsula: genetic and demographic
aspects (based on the materials of the anthropological expedition of 1979-1982 // Bulletin of the Moscow
University. Seria 23: Anthropology. 2012. No. 3. pp. 72-84.

Chumakova A.M., Maurer A.M., Pavlovsky O. M., etc. Creation and analysis of photo-portrait generalizations
of tribal groups of the Bedouins of Southern Sinai. // Bulletin of the Moscow University. Episode 23: Anthropology.
2012. No. 4. pp. 98-111.

KATETOPUAIbHAA NMPOBIIEMATUKA B METOOONOIMMN HAYKU - UCTOPUYECKAA U COBPEMEHHAA
Yycos A.B.
®Ir'b0Y BO MockoBckuii rocyaapcTBeHHbIN yHuBepcuteT umeHn M.B.JlomoHocoBa, MockBa, Poccus,
anchusov@yandex.ru

https://doi.org/10.29003/m3416.sudak.ns2023-19/308-309

0. BazoBble anemMeHTbI 06LWen NpobneMaTukM Hay4Hom AeATENbHOCTY.

Hayky B uermom, B CBS3M C MeTOAOMOrMYeckoW npobnemMaTukon MOXHO paccmaTpuBatb B
3NNCTEMOSIOrMYECKOM acrneKTe — KaK CUCTeMY 3HaHMWS, KOTopasi CTPOUTCS cneLlunanbHbIMKU cpeacTBamu, cnocobamm
U MeTodamu, B METOAONOrMYECKOM e acneKkTe — pacluMpUTenbHO: Kak cdepy WuccnegoBaHuid, B KOTOPOW
NPUMEHSIIOTCA HayYHble METOAbI.

Heobxogumow npeanochinKon pacCMOTPEHUS KaTeropui Kak 3MeMeHTOB Hay4yHOW OesTenbHOCTU SBNsieTcs
obwasa npobnematmka dunocodun n MeTogoNorMM Hayku: npegnoriaraemMble CTPYKTYPHbIE XapaKTepUCTUKU U
OCOBEHHOCTU Taknx AEWCTBUTENbHbLIX HayYHbIX NMPeAMETHbIX obnacTewn, Kak: MPoM3BOACTBO M BOCMPOU3BOACTBO
HayK M CUCTEM 3HaHWW; MoAenn B Hay4YHOM AeATeNbHOCTW; MpeacTaBneHUs B HayyHOW AeATenbHOCTU (B
OOBbEKTHOM 3Ha4YeHWM); INEeMEHTbl CEeMMOTMKA W CEeMaHTUKM (TWNbl CEMWOTUYECKUX CUCTEM, CTPYyKTypa
CeMMOTUYECKON CUTyauuun); OHTOMornyeckne npobnembl TUMonorum (IK3emnnsp, CTPyKTypa, Tun); MeTOAbl,
METOOMKN 1 METOAONOIMMN — KaK CTPYKTYPbl OPraHn30BaHHOW AeATENbHOCTU.

B yacTHOCTM, CyLLEeCTBEHHbIM ABNSETCSH NOHUMAHWE KaTeropuin Kak aNeMeHTOB MEeTO4OMOrMYECKNX CTPYKTYP
Hayku. MeTogonornyeckme CTpPyKTypbl HayKu CyLIEeCTBYHOT Ha, NO MEHbLUen Mepe, OBYX YPOBHSAX OpraHu3aumun
npeaMeTHbIX 0bnacTen Hayku: Kak onpegenéHHOCT! OpraHn3auumn Hay4YHbIX UCCIegOBaHUM U Kak NpOM3BOAHbIE OT
B3aUMOOEWNCTBUS MEXAY YYEHBIMU U NX OO bEKTaMM pe3yrnbTaTbl METOAUYECKN OPraHU30BaHHbIX AENCTBUN.
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1. O HanpaBneHusiX pa3sBUTUA U KOHTEKCTaxX KaTeropuanbHOM NpobrnemMaTukm

Kateropum (rpey. katnyopia — BbiCKasbiBaHue; nat. praedicamenta) — 4acTbIi KOMMOHEHT PacCyXAeHWn O
CTPOEHUU, MOCTPOEHMM 1N CO3AaHMM HaYyYHbIX Teopui. N 0BbIYHO, rOBOPS O Kakom-nmbo TeopeTnyeckon obnactm «B
LernomM», yNoMUHaKOT €€ «MOHATUSA N KaTeropumy.

KoHuenT «kaTeropusi» BrnepBble cdopmupoBan ApuctoTenb. HbiHE 3TO CNoBO MCMNOMb3YKT Kak obllee
NMOHATME npexae BCEero B Hay4YHbIX U TEOpPETUYECKMX KOHTEKCTaX, XOTsi OHO Hepeako BCTpeyaeTcd U B
NMoBCeOHEBHbIX, BHETEOPETUYECKNX KOHTEKCTax. Yalle Bcero ero ynotpebnsawT UHTYUTuBHO, 6e3 Toro, 4Tobbl
apTVKynMpoBaTb €ro 3HayeHue. A Korga BCTAéT BOMPOC O €ro 3HayeHumn, OObIYHO OrpaHMYMBAOTCH BbipaXKeHUeEM
«Haunbonee obLlee NoHATUEY.

B HacToswwee Bpemsi BeCbMa LUMPOK CMEKTP MHTEeprpeTaumii KoHUenTa «kaTeropusay.

MHoroo6pa3sHble noaxoAbl K pasBEPTbIBAHUIO KaTeropuanbHOW npobrnemaTvkM OCHOBbIBAOTCA Ha [ABYX
OOMNOMNHAKLWMX ApYyr Apyra TeHAeHumsax. 3To, BO-MepBbIX, MOMbITKM pa3obpaTtbCsi B cogepXaHUU 3HaHus, B ero
CMbIcIie M 3Ha4yeHuU. Bo-BTOpbIX, 3TO MOCTOSIHHBIN MHTEPEC K BbIICHEHUIO coAdepXkaTefibHbIX NpeaMeTHbIX
npeanocbLUI0K U YCNOBUN hOpMarbHOro NpoLeccupoBaHnsa MHopmauuu.

2. O6 OTHOLWEHUN KaTeropmm K MOHATUAM U K CMbICIIaM Hay4YHbIX MoAernen 1 npeacTaBrieHNN.

OCHOBHbIMW HanpaBnEHUSMUN Pa3BUTUA MOHUMAHWS, KOHLENTyanu3aumm n uHTepnpeTaumnm Kateropmm obinu:
rfiorm4yeckoe, OHTOJIOTMYECKOE, FpammaTU4YecKoe, FHOCEONorM4eckoe, MNCUMXOSIOrMYecKoe, 3NMCTEMOIIOTNYECKoe,
npakceonormyeckoe. MHOrMe aHTUYHbIE WHTEPNpPeTauuyM KOHLENTa «KaTeropusi» BOCMPOU3BOAATCS W MOHbIHE,
Hapsay C HOBbIMW BUAAMMW MOHUMAHUS.

Apuctotenb nepsbiM npobrnemaTusmpoBan 6a3oBoe 3SMneMeHTapHoe CTpoeHue npeaMeTHoW obnactu
A3bIKOBOro npeacrtaeneHnsi. OH pasBun CEMaHTMKO-rpaMmaTUyeckue OCHOBaHUSA KaTeropmarnbHOn npobnemaTtuku:
KaTteropun kak 6a3oBble TUMbl BbIPaXEHUA MbICIM B 53blKe (CnoBa, YTBEPXKAEHWS, BOMPOCHI, Npeanonaraemas
npeacTaBneHnsiMM OHTonorua etc.).

ApuctoTenb fan Hayano eBpOMNewWCKoN 5orMke w CcOpMUPOBan HavanbHble MYHKTbl  JTIOMMYECKMX
uccriegoBaHuin. Ho norndeckue kateropuarnbHble CTPYKTYpbl Ha ocHoBe «KaTteropuin» Bbigenun [Mopdwupuin,
co3gaB 0as3oBoe nornyeckoe npeacTtaBneHMe npeaMeTHOW obnactu u3noxeHus 3HaHus. OH  coBepLuwn
NOrMYECKUn NOBOPOT KaTeropmanbHoN NpobnemaTuki: KaTeropum B OTHOLLEHMM K TUMaM COOEPXKaHUS NTIOMMYECKMX
OPM OCMbICNEHHBIX BbIpaXXEHWMN.

B CpegHue Beka kateropum 0OO3Ha4anm MNaTMHCKUN TEPMWUH «NPEeaUKaMEHTbl», W CyLIEeCTBEHHbIM [AJis
NPOSICHEHMA  KaTeropmvanbHOM MpobnemMaTvku SBMSeTCA aHanuM3 NpeanochifioK, CKPbITbIX B BblPaXXeHUN
«NpeankaMeHT».

CyuiectBeHHO npeobpasoBan kateropuarnbHyo npodnemaTtuky KaHT: oH onncan 6a3oBoe TMMOBOE CTPOEHME
npegMeTHoW obnacTu maeanbHon BceobLlen Hayku. THOCEONOrMYeCcKMIn acnekT KaTeropmarnbHON NpobnemaTukm:
KaTeropuMm paccmMaTpuBaloTCs B Ka4yeCTBE CTPYKTYP 3HaHUA, MOHATOrO He TOMbKO Kak npeacTaBrieHne, HO U Kak
BHYTPEHHASA AeATeNbHOCTb CyObekTa.

KaTteropmm obGcyxganmce B KOHTEKCTE WX CBA3WM C YHUBEPCANUsMW, MOHATUSMWU, MAESAMU, MpUHLMNaMu,
3akoHamn u ap. OHTOMNOrMyeckne, NUHIBUCTUYECKME U MPaKTUYECKUEe KOPHWU KaTeropwuanbHOW npobremartuku:
KaTeropuu, Ux OTHOLLEHUE K CYyLLEeCTBOBaHUIO OOBEKTOB: NEPCMNEKTUBLI NIOrMYecKkune, A3blkoBble, NOE0Nornyeckue n
npakceonormyeckune (GeATENbHOCTHBIE).

3. Knaccu4yeckne metogosnormyeckme acnekTbl KateropuanbHOW npobnemMaTukm

Knaccuyeckne mMeToaonormyeckne acnekTbl kaTeropuvanbHoi npobnemartvkm 3aknioyvarTca B npobrnemax
CTPYKTYpbl MPOU3BOACTBA MHTEPCYOBEKTMBHO OOBEKTMBUPOBAHHLIX NpeacTaBneHni. B atom acnekte kateropumu
NPeAcTalT Kak U KOHCTUTYTUBHbIE, U PedNEKCUMBHBIE CTPYKTYPHbIE KOMMOHEHTbI METOLOB, OCHOBHOW (OYHKLMEN
KOTOPbIX ABNAETCS CUHTE3 CMbICIIOB Ha pasfIUYHbIX YPOBHAX peanusaunm npeacrtaBneHun.

KaTteropmm kak CMbICNOBblE CTPYKTYpbl NMPEACTaBfEHUN: a) BCTPOEHbl B CTPYKTYpPY AesTenbHocTh; 6)
npegnonaraloT MNPOU3BOACTBO OCMbBICIIEHHOW AEATEeNbHOCTW; B) MpegnonaraloT OCMbICNEHHbIN pe3ynbTart
[EeATenbHOCTU; ) NPeALecTBYOT HOBbIM akTam AeSATENbHOCTU B CTPYKTYpax MOMYyYEHHOro U OCBOEHHOTO OnbiTa —
KaK KONNEKTUBHOIO, TakK W WHOWBMAyamnbHOro; [A) NpefonpedensioT CMbICMOBble CTPYKTypbl  3aHOBO
KOHCTPYyUpYeMbIX NPeAcTaBneHnin u Mmogenen.

KnioueBas npobriema cocTouT B OCBOEHMM M BOCMPOM3BOACTBE ONbiTa (Ha pa3HbiX YPOBHSIX €0 CO3HABAHWS
W OCO3HaBaHus).

4. CoBpeMeHHble MeTOAONorMYecKne acnekTbl KaTeropuanbHOW npob6nemMaTuku: KaTeropum W
CTPYKTypa peanu3aumm MHTepCcyb6 beKTUBHO 00 bEeKTUBUPOBaHHbIX NpeacTaBleHUN.

OueHb BaxeH Bknag lyccepns B kaTeropuanbHyilo npobrnemaTtuky: OH ycTaHaBnusan 6a3oBoe TMMNoBoOe
CTpoeHMe npeameTHOM 06nacTu M3NOXeHUs HaydyHoro wuccrnegoBaHus. CoOBpeMeHHble, Hekmnaccudeckune
MEeTOAOMNOrMYeckne acnekTbl KaTeropuanbHOW npobrnemaTtukM 3akmio4valTcd B CTPYKTYPHbIX npobrnemax
M3MEHEHUA W BOCMPOU3BOACTBA NPEACTaBMEHUN, WUHTEPCYOBLEKTUBHO OOBLEKTMBMPOBaHHLIX. B 3TOM acnekte
KaTeropum sBRASTCA CTPYKTYPHbIMU 3MIEMEHTAMU  aKTOB, KOHCTUTYMPYIOLIMX nNpeaMeTbl uccrnepoBaHus. K
TUNWYHBIM KaTeropmanbHblM NpobrnemMamM 3TOro MNpPakTUYECKOro MNMPUMEHEHWUsI KaTeropuanbHON npobremMaTuku
OTHOCSATCA CNy)XeOHble KOHUENTbl Hayku: «obLiee», «BUA», «UHOAMBUOY», «abCTpaKkT», «KOHKPET», «LEeroey,
«4acTb» U MH ap.

MOXHO BblOENUTb Takue yCTaHOBKM KaTeropuarnbHON NpobneMaTukm Kak: anMcTEMONOrMYECKyHo — KaTeropmm
B OTHOLLUEHUM K CTPYKTYpPE WMHTEPCYOBEKTUBHOINO 3HAHWUS KaK MPEACTaBIEHUS U KakK CUCTEMbl MpeAcTaBrieHuH;
MCUXOMNOTMYECKYI0 — KaTeropum Versus CTpykTypa CyObekTHOro npeacTaBrieHns; MNPaKCeoslornyecKkyto
(MpakTU4eckyl) — KaTeropuMm Versus CTpyKTypa OeWcTBUs cyObekTa B MUpeE; 3K3UCTEHUManbHY0 — KaTeropuu
VErsus CTpyKTypa NpucyTcTBusi cyObekTa B Mupe. Ha Haw B3rnsg, oveHb CMoXHa, HO M OYeHb NEepcrnekTUBHA
KaTeropuanbHas KoHuenuus Mapkca: pa3BuTue 6a3oBOro TUMOBOrO CTPOEHMS NMPeAMeTHOW obnactv Hay4yHoro
nuccrnegoBaHusl.
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CATEGORICAL PROBLEMS IN THE METHODOLOGY OF SCIENCE - HISTORICAL AND
CONTEMPORANEOUS
Schusov Anatoly V.
Federal State Budget Educational Institution of Higher Education M.V.Lomonosov Moscow State University,
Moscow, Russian Federation, anchusov@yandex.ru

OBb UCCNNEQOBAHUAX CO3HAHUA B PABOTAX APUCTOTERNA
Yycos A.B.
®Irb0Y BO MockoBckuii rocyaapcTBeHHbIn yHuBepcuteT umeHn M.B.JlomoHocoBa, MockBa, Poccus,
anchusov@yandex.ru

ON THE STUDY OF CONSCIOUSNESS IN THE WORKS OF ARISTOTLE
Chusov Anatoly V.
Federal State Budget Educational Institution of Higher Education M.V.Lomonosov Moscow State University,
Moscow, Russian Federation, anchusov@yandex.ru
(Teaucbl He NpeacTaBreHbl)

UCKYCCTBEHHbIE HENPOKOIHUTUBHBLIE ®OHOH-®OTOHHbLIE TEXHONOI'MN BbICBOBOXXAEHUSA
SHEPI' U3 MONEKYIbl KWCNOPOOA B XXUBbIX U HEXXMUBbIX CUCTEMAX
Waoe M.T., Muukosa O.B.
KabapauHo-bankapckui rocyHmeepcuteT umeHn X.M. bepbekosa, HAIN KBI'Y-PAH «Bbuoduanka
HenponHGOpPMaLUNOHHbIX TeXHONOrM», Hanbuuk, Poccus, shaov_mt@mail.ru

https://doi.org/10.29003/m3417.sudak.ns2023-19/310-311

MyTtem dusmyeckoro mogennpoBaHmsa KNBepHeTUYEeCKUX CBOWCTB MHAOPMaLUOHHO-YNPaBASaOLWNX 4acToT
OKCUreHUPOBAHHOTO BbICOKOFOPHOW TMMOKCUEN HEWpOHA HaMu CO3[4aHbl HEMPOKOrHUTMBHbIE TexHomnorun (HKT)
yNpaBneHnss NOToKamm BELLECTBA M SHEPIMU B XUBbIX U HexuBbix cuctemax (M.T. Waos, O.B. MuwwukoBa, X.A.
KypaaHos, 2013; 2020). Takke ycTaHOBMEH, KpoMe pedrieKTOPHO-3MEKTPUYECKOTO U NyMOPanbHO-XMMWUYECKOTO,
ewé n TpeTnin poHOH-POTOHHBIV YPOBEHb PENYNIMPOBAHMSA BUOXMMNYECKUX peakLuin N n3Nomormiecknx gyHKLUmn
B opraHusme (3.A. llaosa, M.T. Waos, O.B. MNMuwwukosa, 2009). «Y3kum» mMecTtoM (NpuHUMN XWHLWeENbLBYAA)
pevicteus HKT aBnsietcs peakums «ropeHusi» ¢ obpasosaHnem A®K u BoicBoboxageHnem ot 190 go 400 (Hawmwm
OaHHbIE) KKan 3Hepruu 13 ogHon Mornekynbl kucnopoga. Cenyac yxe nNpu3HaHo, YTo «ropeHve» Heobxognmo ans
obecneyeHnss 3HEProEMKMX peakLmii B KNneTkax n MalmHax «Xumusa u xkusHby», 1997). bonee Toro, cuntaetcs, 4To
6e3 ADK xu3Hb HeBo3MOxHa. OnbITHblIE 06pa3ubl HKT MoryT HemHBa3nBHO MOTYLWWTL «ropeHue» kucrnopoga (HKT
— HeurpocTuHrep) unu 3axedb (HKT — HenpokvHanep) B BOOHO-3MEKTPOMUTHBLIX CUCTEMAX WU B MMOTHbIX TKaHSX
(npeseHTaums) co ckopocTtbio 333 m/c (1 max). PesynbTaThl Hawmx ucnegosaHumn nccnegosaHun (b.M. CyHwesa,
M.T. Waos, O.B. Mwwukosa, 2017) nokasbiBatoT, 4To cBocTBa HKT BO3MOXHO 3HAUMTENBLHO YCOBEPLLIEHCTBOBATb
— MOBBLICUTb MOMEXOYCTOMYMBOCTb MH(POPMALMOHHOIO kKoga B AECATb pas, a CKOPOCTb «Morieta» HocuTenen
«koga» posectn o 3*108 m/c. Utorm mccnenoBaTenbCKOM M KOHCTPYKTOPCKOM paboTbl B STOM HanpaBneHun
npoaBuHynu 6bl pelleHne ocTpbix npobnem B cdepax 34paBoOXpaHeHus KM obecneyvyeHns TEeXHONOrMYecKon
BesonacHoOCTH 1 cyBepeHMTeTa CTpaHbl 3@ KOPOTKUIA Neprog BpEMEHMN.
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1. Waos M.T., Tluwwukosa O.B., KypgaHoB X.A. Hel#poMMNpUTUHI-TEXHONOIMMN  YyrpaBreHns
Pn3MonornyeckuMm pyHKUUSIMM OpraHnama u 30OpPOBbEM YerioBeka Npw runokcun.- BopoHex: HayuyHas
KHura.- 2013. — 134c.
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BbICOKOrOPHOM TUMOKCMM C MOMOLLI0 UH(OPMALMOHHOIO KOHTUHYYMa HewnpoHa.- M.: «[Mepo», 2020. —
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140
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5. CyHwesa b.M., Waos M.T., MNMuukosa O.B. CpaBHuUTENbHAs OLEHKa BMAWUSHUSA XENTo-KpacHOro ceeta U
OeTa - KapoTuHa Ha nokasaTenu cepgedHo-cocyaucTon cuctembl// XK. N3BecTust BbICWIMX Y4YEBHbLIX
3aBepeHui (CeBepo-KaBkasckuii pernoH).- 2017. - Ne4-1. — C.87-92.

ARTIFICIAL NEUROCOGNITIVE PHOTONIC TECHNOLOGIES OF THE RELEASE ENERGY FROM OXYGEN
MOLECULE IN ALIVE AND NON- LIVING SYSTEMS
Shaov Mukhamed T., Pshikova Olga V.
Kabardino-Balkarian State University after Kh.M. Berbekov, Research Laboratory of KBSU-RAS "Biophysics of
Neuroinformation Technologies", Nalchik, Russia, shaov_mt@mail.ru

We created neurocognitive technologies (NCT) that manage streams of materials and energy in alive and
non- living systems by physical modelling cybernetic properties of informational managing frequencies oxygenated
highland hypoxia of neuron (Shaov M.T., Pshikova O.V., Kurdanov H.A., 2020). Except reflex — electric, humoral
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and chemical, it established the third phonon- photonic level of regulation biochemical reactions and physiological
functions in organism (Shaova Z.A., Shaov M.T., Pshikova O.V., 2009). «Narrow» place (Hinshelwood principle) of
NCT action is the reaction of «burning» with the ROS formation and release of energy from 190 till 400 kilocalories
from one molecule of kcal. Now it's clear that «burning» is necessary for ensuring of energy intensity in cells and
machines («Xumusa un xun3Hb», 1997). Moreover, life is impossible without ROS. The prototypes of NCT can non-
invasively put out oxygen «burning» (NCT - neurostinger) and burn (NCT - neurocindler) in water- electrolyte
balance in systems and dense tissues (presentation) at a speed 333 meters per second (1 max). The results of our
researches (Sunsheva B.M., Shaov M.T., Pshikova O.V., 2017) showed that NCT properties can be greatly
improved- to increase noise immunity of information code tenfold and speed code carries «flight» till 3 x 108 m/s.
The conclusion of research design work of this sphere will be able to promote the decision of acute problems in
health care and technic security and country’s sovereignty in a short period of time.
References.
1. Shaov M.T., Pshikova O.V., Kurdanov H.A. Neuroimpriting-technologies for controlling physiological
functions of the body and human health in hypoxia. Voronezh: Scientific Book. 2013. 134p.
2. Shaov M.T., Pshikova O.V., Kurdanov H.A. Management of physiological systems of the body in high-
altitude hypoxia using the neuron information continuum. M.: "Pero", 2020. 148p.
3. Shaova Z.A., Shaov M.T., Pshikova O.V. Changes in the concentration of carbon dioxide in human blood
under the influence of electroacoustic signals of nerve cells // Zh. South of Russia. 2009. No. 1. P.135-140.
4. Chemistry and Life, 1997.
5. Sunsheva B.M., Shaov M.T., Pshikova O.V. Comparative evolution of red color and beta- carotene on
vascular rate // Zh. lzvestia of higher educational institutions (North Caucasus region). 2017. Ne4-1. p. 87-
92.

CMEHA CTPATEMMnN aMOLIMOHANBLHON CAMOPEIYJIALUNN B XOOE JONrocPOYHOU NPOrPAMMbI
MNCUXOJNNIOTMYECKOM NOMOLLUN
WanTtunen M.A., KpuBowanosa M.H., KanyctuHa A.l., KapnoBa 10.A.
000 "3k3ukny6", CaHkt-lNeTepbypr, Poccus; shaptileym@gmail.com

https://doi.org/10.29003/m3418.sudak.ns2023-19/311-312

B obecnedeHne amoumoHanbHOM cdepbl YenoBeka fneBoe M MpaBoe NOJyLapus roflioBHOrO Mo3ra BHOCAT
pasHbln BkNad. B pesynbTaTe MHOronetHux uccriegosaHuin P.[sBMACOH BbicKkasan npeanonoxeHue o TOM, YTO
«9MOLMOHArbHBIN CTUMNb» YernoBeka MOXHO onpeaenutb No COOTHOLWEHMIO (DOHOBOW akKTUBHOCTW B NEpeaHux
otgenax kopbl (Davidson, 2004). bonee akTMBMpOBaHHOE COCTOSHME MepedHVMX OTAENOB NeBOro nonywapus y
YeroBeKa, HaxOAsLWerocss B COCTOSIHAM MOKOS, SBMNSETCA KpuTepuem MO3MTUBHOW CTpaTerum 3MOLMOHanbHON
camoperynsaumMm WM HU3KOW CKIOHHOCTM K [AenpecCuMBHbIM COCTOsiHUSAM. B cnyyae Gonee akTMBMpPOBaHHOMO
COCTOSIHMSA MpaBOro nonyLliapws, HanpoTuB, Mpegnonaraetcs Oonbluasi BEPOATHOCTb HEraTMBHOW cTpaTternv
camoperynupoBaHus. bonbLuon cnekTp naTonorMvyeckMx HapylleHUWn B 3MOLMOHanbHOW cdepe Yy B3pOoChbiX
nogen, Taknx kak genpeccuu, obumn, cB3aH C MOBbLILLEHHOW aKTMBaLWENn MMEHHO B NpaBov nNpedpoHTanbHOM
obnacTtn. Bonpoc o BeayLel ponu HacneacTBeHHbIX hakTOPOB Unn BCE e bonee 3Ha4YMMOe BIUSIHME OKa3biBaloT
aBTobuorpadgmyeckme cobbITUS Ha XxapakTep (POHOBOW acuMmeTpumn FOOHbIX obnacten Kopbl, NpogoInKaeT
obcyxpatbea (Diener,2006).

B paboTe npegctaeneHbl pesynbTaTbl NOHIMTIOOHOMO WCCnegoBaHus rpynnbl mogen (9 dernosek),
Yy4acTBYHOLMX Ha MpOTshkeHun 4-5 net B AONTOCPOYHOM TPEeHWHroBown nporpamme. [Mporpamma paspaboTaHa
ncuxonoramm COBMECTHO C Henpodmanornoramu u HanpasfeHa, B YaCTHOCTW, Ha MOBbILLIEHNE IMOLMOHANBLHON
KOMMETEHLMMN, CHKEHNE MCUXOIMOLIMOHANBbHOMO HanpsXXeHusi, NoBbILLEHWEe CTPEeCCOyCTONYMBOCTU, ONTUMN3ALIMIO
cTpaTermm 3MOUMOHANbHOro perynuposaHud. B rpynny BowmuM npakTU4ecku 300poBble Moan, npolwleline
KOMMIeKkcHoe ncuxodmanonormyeckoe obcrnegoBaHve nepef Hadanom nporpamMmbl U MUHUMYM 5 MOBTOPHbIX
obcrnegoBaHu B xoge nporpammbl (C uHTepBanoM 6-10 mecsaues). MNMcuxonormyeckoe obcnegoBaHne BKIOYANo
Wwkanel  TpeBoxHocTM  Cnunbeprepa-XaHuHa, cumnTomaTuyeckmi  onpocHuk  SCL-90,  TOPOHTCKytO
anekCUTUMMUYECKYIO LuKany, ¢pycTpaunoHHbin TecT PoseHugerra. duavonornyeckas 4actb 006cnegoBaHus
BKMOYana snekrposHuedanorpadguyeckoe mnccrnegoBanne (O3 M OLEHKY CTPECCOYCTOMYMBOCTM MO AaHHbIM
KOXHO-ranbBaHuyeckon peakumm (KI'P), BbinonHeHHble Ha obopygoBaHum doupm «Muuap» n «Megukom MTO».

BbisiBNeHO, 4TO rpaguveHT MeXnomnywapHoM acuMmmeTpum no faHHeiM O3 aBnseTca [OCTaToOYHO
YCTOMYMBOW MHANBUAYANbHOW XapakTepUCTUKON. [1oBbILLEHHBIN YPOBEHb akTUBaLMM B NepeaHnx otaenax npaBoro
nonywapus obHapyxun Hanbonee BbICOKYID MOMOXUTENbHYH KOPPENSUMI CO CKIOHHOCTbIO K 0OCEeCccuBHO-
KOMMYNbCUBHOMY pacCcTpOMCTBY (MO AaHHbIM onpocHuka SCL-90).

CHANGING EMOTIONAL SELF-REGULATION STRATEGIES DURING
A LONG-TERM PSYCHOLOGICAL CARE PROGRAM
Shaptiley Mariya A., Krivoshchapova Mariya N., Karpova Juliya A., Kapustina Alexandra P.
000 «Exiclub", Scientific Center for Health Research, S-Petersburg, Russia; shaptileym@gmail.com

In ensuring the emotional state of a person, the left and right hemispheres of the brain make different
contributions. As a result of many years of research, R. Davidson suggested that a person's "emotional style" can
be determined by the ratio of background activity in the anterior cortex (Davidson, 2004). A more activated state of
the anterior sections of the left hemisphere in a person at rest is a criterion for a positive strategy of emotional self-
regulation and a low tendency to depressive states. In the case of a more activated state of the right hemisphere,
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on the contrary, a higher probability of a negative self-regulation strategy is assumed. A wide range of pathological
disorders in the emotional sphere in adults, such as depression, phobias, is associated with increased activation in
the right prefrontal region. The issue of the leading role of hereditary factors or autobiographical events on the
nature of the background asymmetry of the frontal areas of the cortex continues to be discussed (Diener, 2006).
The paper presents the results of a longitudinal study of a group of people (9 people) participating in a long-term
training program for 4-5 years. The program was developed by psychologists together with neurophysiologists and
is aimed, in particular, at improving emotional competence, reducing psycho-emotional stress, increasing stress
resistance, and optimizing the emotional regulation strategy. The group included practically healthy people who
underwent a comprehensive psychophysiological examination before the start of the program and at least 5
repeated examinations during the program (with an interval of 6-10 months). The psychological examination
included the State-Trait Anxiety Inventory, the Simptom Check List-90-Revised (SCL-90). The physiological part of
the examination included an electroencephalographic study (EEG) and an assessment of stress tolerance
according to galvanic skin response, performed on the equipment of Mitsar and Medicom MTD.

It was revealed that the gradient of interhemispheric asymmetry according to EEG data is a stable
individual characteristic. An increased level of activation in the anterior regions of the right hemisphere showed the
highest positive correlation with obsessive-compulsive disorder (according to the SCL-90).

AMUHOKUCINOTHBbIN NPO®UNb MINA3MbI KPOBU NALMEHTOB C LULW3O®PEHUEN
0O U NOCHNE NEYEHUA
Wunnos K0.E., BanmeeBa H.B.
®IrbHY «Hay4HbIn LeHTp ncuxudeckoro 3gopoBbsay, Mockea, Poccus; shilov.biochem@gmail.com

https://doi.org/10.29003/m3419.sudak.ns2023-19/312-313

AMMWHOKMCNOTBI B OpraHnsame 4erioBeka, MOMUMO CTPYKTYPHbIX, BbIMOMHAKT MHOXECTBO OpPYruX
dusmonornyecknx QyHkuMn. B Tom uncne, ABNSIOTCA Npekypcopamy pasnuyHbiX BUONOrmveckn akTMBHbIX
coeguHeHMN, BKNoYas HenpoMeamaTopbl. B nutepaTtype BCTpevaroTCa MCCneaoBaHus KOHLEHTpauni oTaenbHbIX
aMUWHOKUCIIOT B KPOBWU OOMbHbLIX C Ncuxmveckumun 3aboneBaHuamu. OgHako o4veHb Mano paboT MocCBALWEHO
N3yYEHMIO KOHLIEHTPpaL M cpa3y OoMbLIOro CekTpa aMUHOKUCIIOT Y MauUEHTOB C LWM3odpeHner, B 0COGEHHOCTH, B
OnHaMmuke.

Llenb paboTbl — M3yyeHMe KOHLEHTpauui aMUHOKUCIIOT B MNasMe KpoBM OOMbHbIX LWM30dpeHMEn 00 U
nocrie neyeHuns.

MaTtepuansl n metoasl. KoHueHTpauun 18 amuHoknucnoT (anaHuH (AJlA), aprvHuH, BanuH (BAIT), ravuuH,
rmyTaMMHOBas KUCMOTa, acnaparvMHoBas KUCMOTa, METUOHWH, OPHUTWMH, TUPO3WH, heHWUNanaHvH, UUTPYMvH,
NeVunH, N30MnenunH, NM3nH, NPONVH, CEPVH, TpUNTodaH) B nrnasMe KpoBu 40 M Nocne nedyeHnst 6binm namepeHsl ¢
nomollblo MeToda TaHAEeMHOW XpomaTo-macc-cnektpomeTpuun. CTaTUCTUYECKMA aHanm3 npoBefdéH C
ucnonb3oBaHuem nporpammel MedCalc, version 20.027 (Belgium). Anga cpaBHeHUs OBYX 3aBUCUMbIX rpynn (4o u
nocrie neyeHust) UCNornb3oBanu HenapameTpuyeckun kputepuin BunkokcoHa (P< 0,05). WccnegosaHne nposogunu
Ha Bblbopke 13 20 NauneHTOB XXEHCKOro nosa ¢ NpUcTynoobpasHo-NporpagueHTHbIM TUMOM TeYEHUSs LWN30peHnn
(N = 20), nocTynMBLIMX Ha CTauMOHApHOE IevyeHne B CcOoCToAHUMM o6oCcTpeHuss B knuHuky OrBHY HLMS3.
CocTosiHMe kBanuduMLMpOBaHO Kak AenpeccnBHo-6penosoe. BospacT BapbupoBan ot 16 go 56 net. MeamaHHbIn
Bo3pacT [Q1; Q3] coctasun 30 net [21; 44].

Pesynbtatel n 06cyxaeHue. BnepBble BbIABNEHO CTAaTUCTUYECKM 3HAYMMOE MOBbLILEHWE KOHLIEHTpaLumu
anaHvHa B nnasme KpoBu 60nbHbIX Wn3odpeHnen nocne neyexus (p < 0,01). Meguana (95% QW) koHueHTpauum
AJTA go nevenus coctasuna 208,5 mkmone/n (172,2; 255,8), nocne nedveHusa — 335,0 mkmone/n (250,5; 409,2).
KoHueHTpauun AJA B rpynne 60MbHbIX 0 NEYEHWUs] CTaTUCTUYECKN 3HAYMMO He OTnmMyanuncbk OT pedepeHTHOro
uHTtepsana (PW), Ho megnaHa Haxoamnacb oKono HwkHewn rpaHuubl PU. Meguana (95% [OW) koHueHTpauuun BAJ
0o neyeHus coctasuna 105,0 mkmonb/n (99,9; 120,5). KoHueHTpaumsa BAJT B rpynne 60MbHBIX NpyY NOCTYNEHN
obina Hwke PU (p < 0,01) u He oTnuyanack ot PU nocne nedexHns. OgHako CTaTUCTUYECKU 3HAYUMMbIX OTIAMYUNA
KoHueHTpauuu BAJIlT n apyrnx nsmepeHHbIX aMUHOKUCINOT [0 W Nocne reyeHus, a Ttakke otnuumnm ot PU He
0obHapyxeHo. MonyyeHHbIN pe3ynbTaTt MOXET FOBOPUTb O BO3MOXHOM y4acTuM anaHuHa 1M BanvHa B natoreHese
LWn30gpeHnn 1 TpebyeT fanbHENLLNX UCCIIeL0BaHNN.

UNemoyHuk ¢puHaHcuposaHusi — 2ocydapcmeeHHbili brodxem.

AMINO ACIDS LEVELS IN BLOOD PLASMA OF PATIENTS WITH SCHIZOPHRENIA
BEFORE AND AFTER TREATMENT
Shilov Yuri E., Baymeeva Natalia V.

FSBSI «Mental Health Research Center», Moscow, Russia; shilov.biochem@gmail.com

Amino acids in the human body perform many physiological functions. In particular, they are precursors of
various biologically active compounds, including neurotransmitters. In the literature, there are studies of the
concentrations of individual amino acids in the blood of patients with mental disorders. However, very few studies
have been devoted to the study of concentrations of a large spectrum of amino acids in patients with
schizophrenia, especially in dynamics.

The aim of the work is to study the concentrations of amino acids in blood plasma of patients with
schizophrenia before and after treatment.
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Materials and methods. Concentrations of 18 amino acids (alanine (ALA), arginine, valine (VAL), glycine,
glutamic acid, aspartic acid, methionine, ornithine, tyrosine, phenylalanine, citrulline, leucine, isoleucine, lysine,
proline, serine, tryptophan) in blood plasma before and after treatment were measured using tandem
chromatography-mass-spectrometry. Statistical analysis was carried out using the MedCalc program, version
20.027 (Belgium). To compare the two dependent groups (before and after treatment), the nonparametric Wilcoxon
criterion (P < 0.05) was used. The study was carried out on a sample of 20 female patients with a paroxysmal-
progressive type of schizophrenia (N = 20) who were admitted for inpatient treatment in a state of exacerbation to
the clinic of the FSBSI Mental Health Research Center. The condition is qualified as depressive-delusional. The
age ranged from 16 to 56 years. The median age [Q1; Q3] was 30 years [21; 44].

Results and discussion. For the first time, a statistically significant increase in the concentration of alanine in
the blood plasma of patients with schizophrenia after treatment was revealed (p < 0.01). Median (95% CI) ALA
concentration before treatment was 208.5 mkmol/l (172.2; 255.8), after treatment — 335.0 mkmol/l (250.5; 409.2).
ALA concentrations in the group of patients before treatment did not differ from the reference interval (RI), but the
median was near the lower border of Rl. The median (95% CI) VAL concentration before treatment was 105.0
mkmol/l (99.9; 120.5). The VAL concentration in the group of patients at admission was lower than the RI (p < 0.01)
and did not differ from the RI after treatment. However, there were no statistically significant differences in the
concentration of VAL and other measured amino acids before and after treatment, as well as differences from RI.
The obtained result may indicate the possible involvement of alanine and valine in the pathogenesis of
schizophrenia and requires further research. The source of funding is the state budget.

COCTOAHUE CUCTEMBbI PErYNnAUUN NEPEKUCHOIO OKUCJIEHUA NUNNO0B roJIOBHOMO MO3rA
MbILLEN NP BO3AEUCTBUN STAHOJA U OBJTYYEHUA B MANbIX AO3AX
WwuwkuHa J1.H., Koanos M.B., KoHctaHTuHOBa T.B.
depepanbHoOe rocygapcTBeHHOE 6lop.>|<eTHoe yupexaeHue Haykm NHCTUTYT Bruoxmmmndeckon pmnamkum nm. H.M.
Omanyans PAH, Mockea, Poccus. shishkina@sky.chph.ras.ru

https://doi.org/10.29003/m3420.sudak.ns2023-19/313-314

Bbicokasi 4yBCTBUTENBbHOCTb MapamMeTpOB CUCTEMbI PErynsauMM MEePEKUCHOro okucnexwus nunugos (MOJ1),
obHapyXeHHasi B NunNugax rofIOBHOTO MO3ra OTJIOBMEHHbIX Ha pPagUOaKTUBHO 3arpsi3HEHHbIX TEPPUTOPUSAX
MbILLIEBUAHbIX MPbI3YHOB, NO3BONSET NPEeANoONoXUTb ee UCMOorb3oBaHue Ars U3yYeHUss MexaHnsma popmmnposaHns
nocneacTBUA BO3OEWNCTBUSA 3TaHoma U obrnyvyeHust B ManbiXx [o3ax. OTO BaXHO M ANA MNPaKTUKKW, MOCKOSbKY
paavo3allMTHbIe CBOMCTBA 3TaHona A0 CUX MOpP akTUBHO obcyxaatoTcs B HayyHou nutepatype. OgHUM U3 BaXKHbIX
napameTpoB cuctembl perynauum [NOJ1 aBnseTca coctaB nNunNuAoB, W3MEHEHWs KOTOoporo oOycnoBnvBaloT
MoauduKaumo MHTEHCMBHOCTU npoueccoB [1OJ1, cnocoBGHOCTb NMNUOOB OpraHa K OKUCMEHUIO U CTPYKTYpHOE
COCTOSIHME ero MeMBpaHHON CUCTEMBI.

Llenbto paboTbl ABUIOCb U3y4YeHWe cocTaBa NMNUOOB TONIOBHOMO MO3ra MbllWen CnycTa Mecslly nocre
ofHokpaTHoro BBedeHus 9.5%-Horo BOAHOrO pacTBopa 3TaHona wnu npu ero BBedeHwe 3a 30 MuH A0
peHTreHoBckoro obnydexus (PO) mbiwen B gose 0.5 I'p. Ncnonb3oBaHHaa fo3a ataHona 0.95 r/kr Haxoautcst B
obrnacTtu «MnoporoBbix» 403 Mo MexaHnaMmy gencteus Ha LIHC, a BosgerictBue nanyyenns B gose 0.5 'p Bbi3biBaeT
HecTabunbHOCTb reHoMa W SABMAEeTCs MPefenioM ManbiX 003, NPy KOTOpbIX BeAyLlyl ponb B hOPMUPOBAHMU
paguaunoHHbIX 3dEKTOB UrpaeT posb MOpaxXeHue CTPYKTypbl MembpaH. Bpemsa roga BAvsieT Ha COCTOsIHME
napameTpoB cuctembl perynsaumm MOJT B opraHax Mblen, YTO SABNSETCA CYLEeCTBEHHbIM Ans hopmMupoBaHus
nocneacTsuin BO3denWCcTBUA B Manblx go3dax. OnbiTbl MPOBOAMAM B 3UMHWUA NEpuog, XapakTepu3yroLmincs
Hanbonee HU3KUM YpOBHEM UHTEHcUBHOCTHM OJ1 B opraHax.

OGHapyxeHbl nageHne gonu docdonunuaoB (PJ1) B coctaBe obwmx nunmuaos B 1.8 pasa v TeHOeHUMA K
YMEHbLUEHNI0 KakK OTHOLUEHUSI OCHOBHbIX dpakumn DJT (dhocchaTnaunxonuH/cdoctarngunataHonammH, OX/o3),
Tak M CMNoCcOBHOCTM NWNMOOB K OKUCIEHUIO MOCNEe BBEAEHUA 3TaHOMA MO CPaBHEHMIO C  aHanorMyHbIMU
napameTpamu B rpynne BO3pacTHOro KoHTpons. CnycTta Mmecsy, npy BBegeHUn pactBopa ataHona 3a 30 muH go PO
BbISIBIIEHbl OTCYTCTBME AOCTOBEpPHbIX pasnuuuin gonu ®J1 B coctaBe obWwux nunMaoB M oTHoweHus OX/O3, un
TeHOEHUMS YMEHbLUEHUS CMOCOBHOCTM NMMNNAOB K OKUCIIEHWNIO OTHOCUTENBHO NapamMeTpoB B rpynne BO3pacTHOro
kKoHTpons. OO6HapyxXeHa BbicOKasi BapuabenbHOCTb KOMMYECTBEHHOTO COOTHOWeHus pakumn Iy
MHOMBMAYyanbHbIX OCOOEr B OMbITHBbIX Fpynnax, Hamboree BbIpaXXeHHAs B rpynne Mbien Mocne BBeOEHUsI
aTaHona.

CyuwlecTBeHHble pasnuung B (OPMUPOBaAHMM  OTAANEHHbIX MOCNeACTBUM COBMECTHOro  OencTBust
noepexaarLnx ¢akrtopoB B ManbiXx [03ax Ha YPOBHE WMHAMBMOYYMOB BbI3biBalOT HEOBXOOAMMOCTb AeTarbHOro
N3y4YeHUst PONN UCXOAHOIO COCTOSIHWS nmapamMeTpoB cucTembl perynsaumm MOJT B mMexaHu3me gencTtBus cnabdbix
noBpexaarLmnx bakTopoB Ha OpraHn3M.

STATE OF THE LIPID PEROXIDATION REGULATORY SYSTEM IN BRAIN OF MICE UNDER ACTION OF
ETHANOL AND IRRADIATION AT LOW DOSES
Shishkina Lyudmila N., Kozlov Mikhail V., Konstantinova Tat’yana V.
Emanuel Institute of Biochemical Physics, Russian Academy of Sciences, Moscow, Russia,
shishkina@sky.chph.ras.ru

The high sensitivity of the parameters of the lipid peroxidation regulatory system (LP), found in the brain
lipids of wild rodents captured in the radioactively contaminated territories, suggests its use to study the
mechanism of the formation of consequences of the ethanol action and irradiation at low doses. This is also
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important for practice, since the radioprotective properties of ethanol are still actively discussed in the scientific
literature. One of the important parameters of the LP regulatory system is the lipid composition, changes in which
cause modification of the intensity of LP processes, the ability of organ lipids to oxidation and the structural state of
its membrane system.

The aim of this work was to study the composition of the brain lipids in mice during a month after a single
injection of the 9.5% aqueous ethanol solution and also after its injection for 30 minutes before X-ray irradiation
(RO) of mice at a dose of 0.5 Gy. The used ethanol dose of 0.95 g/kg is in the area of "threshold" doses according
to the mechanism of its action on the central nervous system, and the radiation exposure at a dose of 0.5 Gy
causes a genome instability and is the limit of the low doses when the damage of the membrane structure plays a
leading role in the formation of radiation effects. The season affects the state of the parameters of the LP
regulatory system in the organs of mice, which is essential for the formation of the consequences of exposure at
low doses. The experiments were carried out in the winter period, characterized by the lowest level of intensity of
LP in the organs.

A 1.8-fold decrease in the share of phospholipids (PL) in the total lipid composition and a tendency to
decrease both the ratio of the main fractions of PL (phosphatidylcholine/phosphatidylethanolamine, PC/PE) and the
ability of lipids to oxidation after the injection of ethanol compared with similar parameters in the age control group
were found. A month later, when an ethanol solution was administered for 30 minutes before RO, there were no
significant differences in the PL share in the total lipids composition and the ratio of PC/PE, and a tendency to
decrease the ability of lipids to oxidation relatively the parameters in the age control group. A high variability of the
quantitative ratio of the PL fractions was found in the individual species in the experimental groups, most
pronounced in the group of mice after the injection of ethanol.

Significant differences in the formation of long-term consequences under the damaging factors action at low
doses at the individual level are due to necessity a detailed study of the role of the initial state of the parameters of
the LP regulatory system in the mechanism of action of the weak damaging factors on the organism.

OLIEHKA N OTMEPMBAHWE BPEMEHHbIX UHTEPBAJIOB B OBbI4YHbIX YCNOBUAX U NPU
TrPABUTOLUUNOHHbLIX BO3OEUNCTBUAX
WnaroHora H.I'., MeTpoBuy A.J1.
"ocymapcTBeHHbIV akageMuMyecknii yHMBepCUTET ryMaHMTapHbIX Hayk, r. Mocksa, Poccus, shpagonova@mail.ru

https://doi.org/10.29003/m3421.sudak.ns2023-19/314-315

Llens paboTbl: onpegenuTs OCOBGEHHOCTM OLEHKM U OTMEPUBAHWUS BPEMEHHBIX MHTEPBAarioB B3POCMbIMU
noabMn B 00bIYHBIX YCIOBUSIX Y NMPU TPaBUTOUHEPLIMOHHBIX BO3OENCTBUSIX.

Mpoueaoypa n metoabl uccnegosaHus. MccnegoBaHne COCTOSANO U3 YETbIPEX CEPUn U MPOBOAUIIOCH BO
BHYTPEHHEN (3aKpbITON) YacTu NnaBy4vero creHaa (sxTa). [ise cepum — B 0BOblYHbLIX YCrOBUAX (GPOH), ABE CEpUM —
npu rpaBUTONHEPLIMOHHBIX BO3AEUCTBUSAX, B YCNoBUsX kadkun (Yactota 0,5-0,7 Ny, yrnosas ckopocTb Ao 60 rpag/c).
Wcnonb3oBanucb cnegyoowme MeTOOUYECKME MPUEMbI: OLEHKA WM OTMEpPMBAHWE BPEMEHHbLIX WHTEPBAIIOB.
McnblTyeMbiM npegnaranocb OUEHUTb U OTMEPUTb YeTbipe BpeMeHHbIX WHTepsana: 4, 7, 12, 26 c, koTopble
NpeobsaBnsANUCL B CNyvYanHOM Mopsiike Mo AecATb pa3 kaxablh. OueHKa BPEMEHHOro WHTepBana — CIOBECHOE
onpefeneHne  UCMbITYyeMbIM  MHTEpBana BpPEMEHW, HENOCPEeACTBEHHO  MPOAEMOHCTPUPOBAHHOIO €My
akcnepumeHtatopomM. OTMepuBaHME BPEMEHU — IKCMEPUMEHTAsbHbIA MPUEM, NPU KOTOPOM UCMBITYEMbIA CaMm
OTMEpUBAET ONpeaeneHHbI BDEMEHHON MHTEpBar, Ha3BaHHbIA eMy akcnepumeHTaTtopoM. OCOBEHHOCTU OLEHKM U
OTMEpUBAHNST BPEMEHHbIX MHTEPBANOB U3ydYanucb C UCNONb30BaHNEM CeKyHaomepa. B nccnemoBaHum npuHanm
y4yacTue LEeCTb UCTIbITYEMbIX MYXYMH B Bo3pacTte oT 26 Ao 40 net. bbinu BblMUCTIEHBI CPpEHNE 3HAYEHUS OLLEHOK U
OTMEpPMBaHMWSA MO KaXXAOMYy BPEMEHHOMY MHTEpPBAary.

PesynbTaTbl MccnegoBaHvs nokasanu, YTo ABOE MCMbITYEMbIX afeKBaTHO OLEHMBanNu M oTMepuBanu BCe
BPEMEHHbIE WHTepBanbl B (OHe W Kayke, y [OBYX MWCNbITYyeMbiXx Habnwoganacb YeTkas HeOoOLEeHKa U
nepeoTMeprBaHNE BPEMEHHbIX WHTEpBANoB B (OHe W kayke. [lBoe Opyrux — nepeoLeHMBanu BpPEMEHHbIE
WHTEpBanbl B )OHE N HEJOOLIEHMBANM UNn agekBaTHO OLEHMBANM UX B Kadke, a Takke nepeoTMepmBany unu
a[leKBaTHO OTMEepUBanu BpeMeHHbIE NHTepBarnbl B )OHE 1 HELOOTMEPMBANN B Kayke.

Takum obpasom, Obinu onpegeneHbl 0COGEHHOCTM OLIEHKM UM OTMEPMBAHUSA BPEMEHHbLIX MHTEPBArioB B
OObIYHbIX YCMOBUSX W NPWU TPaBUTALMOHHBLIX BO3OEWCTBUSIX, KOTOPble MPOSIBNANNCE B MPOTUBOMOMOXHbIX
WHAMBUAOYanbHbIX TEHAEHUMSIX K NEPEOLEHKE N HEAOOTMEPMBAHMWIO U HEAOOLEHKE U NEPEOTMEPMBAHUIO, @ TaKKe B
afeKBaTHOWN OLIEHKE M OTMEPMBAHMIO BCEX BPEMEHHbIX MHTEPBASIOB.

EVALUATION AND MEASUREMENT OF TIME INTERVALS UNDER NORMAL CONDITIONS AND
GRAVITATIONAL CONDITIONS
Shpagonova Natalia G., Petrovich Daria L.
State Academic University of Humanities, Moscow, Russia, shpagonova@mail.ru

The purpose of the work: to determine the features of the assessment and measurement of time intervals by
adults in normal conditions and under gravitoinerational influences.

Procedure and methods of investigation. The study consisted of four series. The study was conducted in the
inner (closed) part of the floating stand (yacht). Two series - under normal conditions (background), two series -
under gravitoinerational effects, under rolling conditions (frequency 0.5-0.7 Hz, angular velocity up to 60
degrees/sec). The following methods were used: evaluation and measurement of time intervals. Subjects were
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asked to evaluate and measure four time intervals: 4, 7, 12, 26 sec. Time intervals were presented randomly ten
times. Evaluation of the time interval - verbal determination by the subject of the time interval directly demonstrated
to him by the experimenter. Time measurement is an experimental technique in which the subject himself
measures a certain time interval, named to him by the experimenter. The features of estimating and measuring
time intervals were studied using a stopwatch. The study involved six male subjects aged 26 to 40 years. Mean
estimates and measurements for each time interval were calculated.

The results of the study showed that two subjects adequately assessed and measured all time intervals in
the background and pitching, two subjects had a clear underestimation and re-measurement of time intervals in the
background and pitching. Two other subjects overestimated the time intervals in the background and
underestimated or adequately evaluated these pitching intervals. They re-measured or adequately measured time
intervals in the background and under-measured in the pitching.

Thus, the features of estimating and measuring time intervals under normal conditions and under
gravitational influences were determined. The opposite individual trends in overestimation and under-measurement
and under-measurement and re-measurement were identified, and in adequate assessment and measurement of
all time intervals.

EﬂVI)KAVILJJI/IE N OTOANEHHBLIE HE?IPOEI/IOHOFI/I‘-IECKVIE APDOEKTbl KOMBUHUPOBAHHOI'O
DEUCTBUA MOOEINMPYEMOU HEBECOMOCTU U MOHU3UPYHOLLUX U3NTYHEHUU
LWtemGepr A.C., NMepeBe3eHueB A.A., JllebegeBa-leopruesckas K.b., KyaHeuoBa O.C.

depepanbHOe rocygapcTBEHHOE BIOMKETHOE yUYpexaeHne Haykm [ocyjapCTBEHHbIN Hay4YHbIN LeHTp PO —
UHcTuTyT Meamko-6uonormdeckux npobnem PAH, Mocksa, Poccus; andreishtemberg@mail.ru

WccnepoBanve  Henpobuomnornyecknx  apdekToB  KOMOMHMPOBAHHOTO  OENCTBMSA  paguauMOHHbIX U
HepaguaumMoHHbIX (PaKTOPOB MEXMNIAHETHbIX KOCMUYECKUX MOMETOB ABMSETCA OAHOW M3 KIHOYEBBIX, U B TO Xe
BpeMs HaMMeHee M3yYeHHbIX NPOBMeM, CBA3aHHbIX C OLLEHKOW pyUCKa Takux MUCCUNA.

Mpun nccnegoBaHumn GnvxXankwNX Herlpobuonornyecknx adeKToB KOMOMHMPOBAHHOIO AENCTBUS 3TUX PaKTOPOB B
HaWmn3x wuccrnegoBaHnsx 6OblNo Mnoka3aHo, YTO MOAenupyemass MuKporpaBuTaums (aHTuMopTocTaTuyeckoe
BblBELUVBaHWE) OKka3biBaeT bonee CyLecTBEeHHOe BNUSHWe, YeM AnnTensHoe ramma-obnyyeHne B COBOKYNHOCTM C
obnyyeHvem nNpoToHam u/vnm noHamu yrnepoga 2C. O6HapyxeH MHTepdepPEeHUNOHHbIN 3 eKT B3anMoaencTeums
aTMx hakTopos. [MokasaHa 3HauMTenbHas pPonb TUMOMOrMYecknx xapakrepuctuk BHI B xapakrepe HapylueHwi
dyHkunn LIHC npu gaHHbIX BO3OENCTBUSIX.

Mpu nccnepoBaHWM OTAENEHHbIX Herpobuonormyecknx acpdekToB (B TedeHue nonyroga nocrie BO3AENCTBUIA)
ObINN N3yYeHbl U3MEHEHUS B NOBEAEHNN XKMBOTHbIX, A3 1 HEMPOXMMNYECKMX MPOLECCAX B KMOYEBLIX CTPYKTYpax
Mo3ra. [lokasaHbl pas3nuuusa B OBUraTenbHOW M OPUEHTUPOBOYHO-UCCIEAOBATENLCKOM aKTMBHOCTU, a Takke
KOrHUTUBHBIX (DYHKUMAX XKMBOTHBIX C NpeobnagaHmem Bo30yxXaeHWs Unm TOPpMOXeHUs Nnog eNCTBUEM N3YYEeHHbIX
(aKkTopoB, B OCHOBE KOTOpbIX NexaT pasnuunsa B ©OanaHce OCHOBHbIX TOPMO3HOro u Bo3OyxAaloLero
Hevipomegunatopos (TAMK n rmytamarta). B yacTtHOCTW, yCTaHOBNEHO, YTO KpbIChl C NpeobnagaHnemM Bo3byxaeHus
ObicTpee o0Oy4aloTCsl, HO XyXe COXPaHST HaBblKM B OTAANEHHbIN MEepPUoA4 MO CPaBHEHWIO C  Kpbicamu
NPeMMyLLeCTBEHHO TOpMO3HOro Tuna. OOGHapyxeHbl W3MEHEHMS COOTHOLUEHMSI OCHOBHbIX putmMoB 33l B
pesyrnbTaTe aKCnepMMeHTarnbHbIX BO3AENCTBUIA, COXPaHSAIOLWMECS AaXe Yepes nonroga nocrne aTux Bo3gencTeumin.

IMMEDIATE AND LONG-TERM NEUROBIOLOGICAL EFFECTS OF THE COMBINED ACTION OF SIMULATED
WEIGHTLESSNESS AND IONIZING RADIATION
Shtemberg A.S., Perevezentsev A.A., Lebedeva-Georgievskaja K.B., Kuznetsova O.S.
Institute of Biomedical Problems RAS, Moscow, Russia; andrei_shtemberg@mail.ru

The study of the neurobiological effects of the combined action of radiation and non-radiation factors of
interplanetary space flights is one of the key, and at the same time the least studied problems associated with the
risk assessment of such missions.

When studying the immediate neurobiological effects of the combined action of these factors in our studies, it
was shown that the simulated microgravity (anti-orthostatic hanging) has a more significant effect than long-term
gamma irradiation combined with irradiation with protons and/or carbon ions 12C. The interference effect of the
interaction of these factors has been detected. The significant role of typological characteristics of GNI in the nature
of disorders of the central nervous system functions under these influences is shown.

In the study of isolated neurobiological effects (within six months after exposure), changes in animal
behavior, EEG and neurochemical processes in key brain structures were studied. Differences in motor and
exploratory activity, as well as cognitive functions of animals with predominance of excitation or inhibition under the
influence of the studied factors are shown, which are based on differences in the balance of the main inhibitory and
excitatory neurotransmitters (GABA and glutamate). In particular, it was found that rats with a predominance of
arousal learn faster, but retain skills worse in the long term compared to rats of a predominantly inhibitory type.
Changes in the ratio of the main rhythms of the EEG as a result of experimental effects were found, persisting even
six months after these effects.
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NONb3A U BPE[Q LUIM®POBU3ALUNU ONA PA3BUTUA UHTENNEKTA
WynbrHa I'. U.
depnepanbHOe rocygapcTBeHHOE BIOaXEeTHOE yupexaeHue Haykm MHCTUTYT BbICLLEN HEPBHON AeATENBHOCTU U
Henpoduaumonornm PAH, Mockea, Poccus, shulgina28@mail.ru

Passutne u pabota vHTennekTta — 3TO HenpepbiBHbIA npouecc 0bpaboTkm MHOpMaLMK LeHTpansHOn
HepBHoM cuctemon (LIHC). PasnunuyatoT npoayKTUBHBLIA U PEenpoayKTUBHbIA WHTENNEKT. PenpoayKTUBHbIN
WHTENMEKT — 3TO YCBOEHME W3BECTHOW MHAOpMauuu B npouecce O0y4YeHus: yuuTenb W KU3HEHHBIN OrMbIT.
MpoayKTWBHbLIA WHTENNEeKT — 9To co3ganHme B LIHC HoBoW wHdopmauum B npouecce KOMOMHaUuM U
nepekoMOvHauMy 3NeMEHTOB NPOLUIOro OnbiTa ¥ LiefeHanpaBneHHOro B3aMMOAENCTBMS YEOBEKa C OKpY>KatoLwen
cpeponi. B TOomM n gpyrom cnydae Tpebyetca noctodHHOe oblieHue nogen mexay cobow, oOMeH onbIToM U
WHpopmaumen. B obLieHUN 4yenoBek normyyaeT Ha KakAoOM 3Tane CBOEro pa3BuTus Heobxoaumble 3HaHuS ©
HaBbIKW, KOTOPble HEe MOMy4YUllb HU B OOHOW CaMOW YMHOWN KHWUre, HW B OOHOM dhavine u3 komnbioTepa. Crneayet
noavYepkHyTb, YTO, €CnM KakoM-TO 3dTan nporaeTr ©0e3 3aTtoro Tak Heobxoammoro obuieHus, npousongyT
HEBOCMOMHMMbIE MOTEPY B Pa3BUTUM YENOBEKA, ero NMMYHOCTM U MHTENMeKTa. Yuntenb, BocnutaTene, NnpuMep ansi
noapaxaHus 6eccnopHo Heobxoanmbl Ans OPMUPOBaHUS MHTeNnekTa. Tak 4To, Ha MOW B3rnsAg, Ntobble NoNbITKM
o6ecueHUTb, U3bATb POSib YeroBeka M3 npouecca obyyYeHUs HOBOMO MOKOJIEHWS AaXe HET cMbicna obcyxaaTb.
OHu gomkHbl ObiTe Hakadyembl. OTHOCMTENBHO BMAMAHWUS LMMPOBM3aALMN Ha pas3BUTME UHTennekTa bnarogaps
LUMPOKOMY Kpyry obuieHns n uHpopmaunm s CMU a Buxy veTkoe genexHve niogen Ha ase obwHoctu. Nepsas,
OTHOCUTENBHO MaroyuCrieHHas — 3TO Te, KoTopble 3Ty uudposusaumio gsuraiot. OHM CO34alT BCe HOBblE
TexHonorun: OBM pasHoro poga, HOyTOykM, nnaHweTbl, CMapTgOHbl U T. 4., NPOrpaMmbl AN ynpaBrneHus 3Town
TEXHUKON W Ans ee WCMonb3oBaHus, Ans obpaboTkM pasHoro poga uHgopMauuwn, Ans umuTaumm paboTbl
WHTEnneKTa YyenoBeka 1 pasnuyHble urpbl. IHTENNeKT aTux nioger NoCTOsSHHO pasBmBaeTcs. [ipyrasd yacTb nogen
SABNSIETCA NOTpebutensamMmu pesynbTaToB TpyAa NepBon rpynnbl. OTO npoucxoauT Nnbo B MnaHe Npou3BOACTBA,
NpOBEAEHUSA HAaYYHbIX UCCMEQOBaHUN, YTO €CTECTBEHHO M Heobxoammo, Nnbo B NnaHe pa3BneyeHuin. VIHTennexTt
3TMX nogen undpoBM3auMs TOXe pasBMBaeT, HO He Bcerga [AocTaToyHbiM 00pa3oM M He Bcerga B
NonoXuTeneHOM HanpasneHun. B Amepuke Ha Gornbluoi BbiGOpke MOAPOCTKOB OblM MpoBeAeHbl U3MepEeHWUs
YPOBHS WHTEMNneKta B 3MoXy OO MacCOoBOro MosiBfieHMs CMapTOHOB W B Nepuog WX MOBCEMECTHOrO
pacnpocTpaHeHus. Oka3anock, y AeTeln co cmapToHaMm ypoBeHb MHTEeNMNekTa Obin Ha ABa roga HuXe, Yem y ux
CBEPCTHMKOB A0 3NOXW LudpoBm3auun. YeneveHne uugppoBon TEXHUKON MPUBENO K MOABMAEHNIO HOBOW (HOPMbI
3aBMCMMOCTU — OT KOMMbIOTEPHbIX Urp. YBNeKasiCb NMPOCMOTPOM KOPOTKMX pa3sBrnekaTernbHbiX hannukos, getu
nepectanu uutatb KHuru. CTaplliee MNOKONEHWE 3HaeT, Kak YTEeHWe pasBUBaET WHTENNEKT, BooOpakeHue,
TBOpYECKME CuUnbl OpraHuama. bernbii npocMoTp pa3po3HeHHOW MHOpMauMM B cMapTdoHe 3aHMMaTeneH, Ho
pa3BuTME BOOOPaXKeHUs 1 TBOPYECKOrO Havarna npy 3TOM Ha Hyrne.

THE BENEFITS AND HARMS OF DIGITALIZATION FOR INTELLIGENCE
Shulgina Galina .
Federal State Budgetary Institution of Science Institute of Higher Nervous Activity and Neurophysiology of the
Russian Academy of Sciences, Moscow, Russia, shulgina28@mail.ru

The development and operation of intelligence is a continuous process of processing information by the
central nervous system (CNS). There is a distinction between productive and reproductive intelligence.
Reproductive intelligence is the assimilation of known information in the learning process: teacher and life
experience. Productive intelligence is the creation of new information in the CNS in the process of combining and
re-combining elements of past experience and targeted human interaction with the environment. In this and that
case, constant communication of people among themselves, the exchange of experience and information is
required. In communication, a person receives at every stage of his development the necessary knowledge and
skills that you will not receive in any of the smartest books, in any file from a computer. It should be emphasized
that if some stage passes without this so-necessary communication, irreparable losses will occur in the
development of a person, his personality and intelligence. A teacher, a role model for indisputably necessary for
the formation of intelligence. So, in my opinion, it makes no sense to discuss any attempts to devalue, remove the
role of a person from the process of learning a new generation. This must be punished. Regarding the impact of
digitalization on the development of intelligence thanks to a wide range of communication and information from the
media, | see a clear division of people into two communities. The first, relatively small, is those that move this
digitalization. They create all new technologies: computers of various kinds, laptops, tablets, smartphones, etc.),
programs for controlling this technique and for its use, for processing various kinds of information, for imitating the
work of human intelligence and various games. The intelligence of these people is constantly evolving. Another
part of people are consumers of the results of the first group of labor. This happens either in terms of production,
scientific research, which is natural and necessary, or in terms of entertainment. Digitalization also develops the
intelligence of these people, but not always in a sufficient way and not always in a positive direction. In America, a
large sample of teenagers took measurements of the level of intelligence in the era before the mass appearance of
smartphones and at a time of their ubiquity. It turned out that children with smartphones had a two-year lower level
of intelligence than their peers before the era of digitalization. The fascination with digital technology led to the
emergence of a new form of dependence - on computer games. Fond of watching short entertainment files,
children stopped reading books. The older generation knows how reading develops intelligence, imagination,
creative forces of the body. A quick look at disparate information in a smartphone is entertaining, but the
development of imagination and creative principle is at zero.
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HEMPO®U3UONOIrNsa OBYYEHUA U ®OPMUPOBAHUA UHTENNEKTA
WynbrHa I'. U.
MHCTUTYT BbICLLEN HEPBHOW AesTenbHOCTU 1 Herpodusnonorum PAH, Mocksa, Poccus, shulgina28@mail.ru

[MoHATME WHTENNeKT MHOro3Ha4yHo. BblOensT WHTENNEeKT 3MOUVOHanNbHbIN (OyLUEBHbIN), OYXOBHbIN
(TBOpPYECTBO, YOEXAEHMSs, pennurus), paLmoHanbHbI (MnaHbl, pacyeTsl, Hayka), coumanbHbli. Ha Mo B3rngag, ato
JeneHne HesepHO. VMHTennekT y yernoBeka OAWH, a BCE BbllENepeyncrieHHoe — CTOPOHbl 3TOr0 WHTENNeKTa,
pasBuUTble Y pa3HbiX NoAen B pasHon cteneHn. OCcoBeHHOCTU MHTEeNNeKTa onNpeaensoTCs reHETUKON, YCNOoBUSMU
npeHaTanbHOro pasBUTWS, YCMOBUSIMUA XU3HW W BOCNUTaHWs pebeHka, nocneaylowum obpasoBaHMeM U
camoobpasoBaHMEM U couManbHbIM OKpy>XeHWeM. B cBeTe BblleckazaHHOro, Npeanochbinikon hopMUpOBaHUS
WHTENnekTa gasnseTtca obydvyeHue. Ha deHomeHonornyeckom yposHe Lwkonon W. T1. MNaBnoBa nokasaHo, 4TO
obyyeHue onpenenseTcs B3aumMogencTBUEM TPEX OCHOBHbIX HEPBHbIX MPOLIECCOB: BO30YXAEHNEM, TOPMOXKEHMEM,
pacTopMaXXvBaHUEM. Mo3gHee Ha HEWPOHHOM YPOBHE 3TU MNOMOXEHUA ObInM  NOATBEPXKAEHbI U
KOHKpPEeTU3npoBaHbl. bbino obHapyxeHo, 4To Npu BbipaboTKe 1 peanu3auun akTMBHbIX (POPM NOBEAEHMS B HOBOW
Kope M B OpyrMx CTPYKTypax rOfIOBHOrO MO3ra BO3HUKaeT aktuBauus O3 B BuAE CHWKEHWs amnnutygbl
MeOsieHHbIX KonebaHun noTeHumana, (POHOBbIX WM BbI3BAHHbLIX, M MOBLILEHNE YMNOPS4OYEHHOCTM B paboTte
HelpoHOoB. NMpn HEOOXOAMMOCTM NPEeKPaTUTb BbIxOd Bo30OyxaeHUs K acpdekTopam, T. €. Npu OTMEHE BMONOrnyYeckm
3HaYMMOro nogkpenneHusl, (BolpaboTka BHYTPEHHErO TOPMOXeHUs), ycunumBaeTcs ¢pas3HOCTb, YepedoBaHue
aKkTMBauMM U TOPMOXEHWs, B paboTe HEMPOHOB U MOBLIWIBETCA aMnnMTyAa MeaneHHblX konebaHun noteHumana,
(POHOBBIX U BbI3BaHHbLIX, BCNIEACTBME OTHOCUTENBHOMO YCUMNEHUS TOPMO3HbIX FMNeprnonsapmU3aUmoHHbIX NPOLLECCOoB
(cm. WynbruHa 1987, 2016). B ocHoBe obyyeHus, a, cnegoBaTenbHO, M POPMUMPOBAHWUS WHTENNEeKTa, nexar
cnegylowpne npouecchl: COBMECTHas paboTa CO3HaHWs, BHUMaHWSA, NamATv, pedr, MblwneHus. YTo Takoe
CO3HaHMe YeTKO onpeaenseT pycckuin a3bik. ATo Takoe coctosHue LIHC, koraga yenosek gaet otyet cebe n gpyrum
O TOM, YTO C HMM MPOUCXOAMUNO U MPOUCXOAUT. Henpousnmonormyeckm Hanmuvune Wnu OTCYTCTBUE CO3HaHWUA
onpefensieTcss COCTOSIHUEM CTPYKTYP PeTUKynspHou dopmaumm u B3anMMOAEWCTBMEM BO3OYAMTENBHBIX U
TopMO3HbIX cuctem LIHC. BHumMaHme — 3TO cocpefoTovvMBaHME COOTBETCTBYIOLMX CEHCOPHBIX CTPYKTYp Ha
onpegeneHHon cutyauuun unu npegmete. Peanusauusa BHUMaHUS HENoCpPeaCcTBEHHO CBSiI3aHa C OPUEHTUPOBOYHLIM
pednekcom. [lpu peanusaumm 3TOro pecdpnekca BO3HMKAET TOPMOXeHMe Apyrnx ¢OopM AeATenbHOCTU.
OpureHTUPOBOYHbIM pednekc peanudyetcss Ha ¢oHe aktuBaumm O3, Npy KOTOPOW, KPOME MOBbILEHUS
ynopsA04EeHHOCTN NOTEHUMANoB AENCTBUS Y OOHUX HEMPOHOB, Y OPYINX, BO3HMKAET TOHMYECKOE TOPMOXKEHUE, YTO,
BEPOATHO, CMOCODOCTBYET COCPEedoTOYEeHMIO BHMMaHusA. [lamate — 310 cBouctBo LIHC BocnpuHumats,
dukcupoBaThb 1 BOCNPOU3BOANTL MHOPMAaLMIO. dukcaumio  MHopmauun  onpegenset  LEnocTHOCTb
CTPYKTYp nnmbuyeckor cuctemsl. Mpu BoipaboTke akTUBHbIX )OPM NOBEAEHUS], MO HALUUM OAHHbLIM, B TMMNoKamne
W, BUOUMO, BO B3aMMOCBSI3@HHbIX C HUM CTpYKTypax Kpyra lenneua, pernctpupyoTca OnuTerbHble TOHUYeCcKne,
unu B puUTME TeTa, NOTOKM UMNynbcauuu, KOTOopble, MO-BUAMMOMY, U ONpedendlT UKcauuio namsatu o
nepexunsaembix cobbiTuax. ObydeHne peum n abCTpakTHOMY MbILLMEHUIO NPOMCXOAUT No obwmm npasunam. JTa,
no W. I. Maenosy, BTOpas curHanbHasi cuctema, B CBOIO o4yepedb, ABMSETCH OCHOBHbIM CMOCOGOM 0ByyYeHus K
dopMupoBaHMA  WHTennekrta Jernoseka. VIHTennekr p[enaT Ha  penpoiaykTUBHLING U NPOOYKTUBHLIN.
MoovepknBaeTcs, YTO NOAW C BbICOKMM YPOBHEM WHTEnnekTa cnocobHbl pelwatb HeTpuBUanbHble 3adauqu.
CobcTBEHHO, BCAKOrO pofa TBOPYECTBO: Xy4OXXECTBEHHOE, TEXHUYECKOE, HAay4yHOe - NpeacTaBnsAeT cobon MMEHHO
co3gaHne HOBOro, TOro, Yero B Mpupoge HeT BoobLle, HanpMMep, co3gaHne My3blkarnbHOro WM NUTepaTypHOro
Npou3BeAEeHNs, UMK TOTro, YTO MOXET ObiTb BbIIBNEHO TOMBKO CreunanbHO OpraHn3oBaHHbIMW AENCTBUMAMU ANS
NnonyyYeHns HOBbIX 3HAHUW U BO3MOXHOCTEW. OTO U eCTb pelleHMe HeTpumBMarnbHbIX 3adad. Yem xapakTepHo
TBOpYecTBO? [erno B TOM, Y4TO B Mpouecce TBOPYECTBA, B OTNINYME OT NOCTUXKEHUSA 3HaHUM npu obyveHnn, B LIHC
BO3HMKaeT HoBas MHdopmauusa bnarogapsi KoMOuHauuw, nepekomMbuHauum M NPUBEOEHMIO B HOBYKD CUCTEMY
CBeAEeHWIN, HaKoMMeHHbIX YernoBekoM paHee. B aTom nnaHe B paboTe MHTeNnekTa 3HavyuMTeNbHYK pofb urpaet
abcTpakTHoe, B OOMbLION Mepe CUMBOfMbHOE MbiwneHve. CBOMCTBO WMHAOPMaUMU — WHBaApPWaHTHOCTb, T. €.
HEe3aBNCMMOCTb OT CBOEr0 HOCUTEMsi, U MO3BOMWMO 4YernoBeKy (UKCUpPOBaTb pe3ynbTaThl paboTbl CBOEro
WHTENnNeKTa W nepegasatb WX APYrMM 4YneHam coobuwiectBa M notomkam. CnocobHOCTb co3fgaBaTb HOBYHO
WHpopMaLMIO U NEXUT B OCHOBE Takmx CBOWCTB MHTEMMEKTa Kak camoopraHusauus u camoperynsuus CTpykTyp
LUIHC. 3ta cnocobHocTe MOXeT ObiTb AaHa OT MpMpoAbl, HO MPU YMENOM BOCMUTaHWM U 0BOy4YeHUU NOCPenCTBOM
CoYeTaHWsi TeOpUM C NPaKTUKON ee MOXHO pa3BuBaTb. CneayeT nogvyepkHyThb, YTO Ans (hOPMUPOBaHUSA aKTUBHOTO
LeneycTpeMreHHoOro xapakrepa HeobxoAMMO NOCTOSIHHOE COYEeTaHUe OLIEHKM M3MEHEHWI YCIIOBUM KU3HW U CBOUX
OTBETHbIX AENCTBUI Ha 3TN n3ameHeHns. Ectb noroBopka: «MyapocTb 6e3 genicteus meptear. W. M. NaBnoB Takke
nogyepkuBar, 4TO MpoLEecc TBOPYECTBA MPOMCXOAMT MPU HENPEMEHHOM y4acTun TOpmoxeHus. BHavane npwu
MOCTaHOBKE CIIOXHOMW 3a4ayn YerioBeK CO34aeT MHOXECTBO rMnote3 O crnocobax ee pelweHus. 3aTem Kaxgoe
pelleHe MNpoBepSsieTCs, M Te, KOTOpble HE COOTBETCTBYIOT AENCTBUTENBHOCTU, BbITOpMaxusawTca. Pabota
WHTENNeKTa BbIMOMHAETCA NpU y4acTUM BCEX CTPYKTYp FOMOBHOMO MO3ra, MpuMyemM BCE OHU B3aMMOCBS3aHbl, HO
Kaxgasa CTpykTypa peanuayeT cBOK porfb. CeHCOpHble MPOEKUUOHHbIE —«cheumdudeckme»  CTPYKTYpbl
obpabatbiBaloT MHOPMaLMIO O BHELUHEW WM BHYTPEHHEW cpege opraHmama. «Hecneuunduyeckne» CTpPyKTypbl
peTuKkynapHon dopmMauun, nUMBUYeckor CUCTEMbl M acCoUMaTUMBHBIX MOMEN HOBOW KOPbl WHTErpupyoT
NPUXOASALLYI0 MHAOPMaLUIO M y4acTBYIOT B OpraHu3auum nporpaMmM MoBeAEeHUs, KOTOPOe peanuayloT CTPYKTYpbI,
ynpaensawowme paboTton addgektopoB. Kak u npouecc oby4veHusi, dopmupoBaHMe W paboTy WHTensekTa
onpegensieT B3aumodencTBue Bo30YXOEeHNS, TOPMOXEHNS U pacTopmaxusaHus. [Mpu atom ocobyto ponb urpatT
NoGHble JONM HOBOW KOpbl, B KOTOPLIX BbipabaTbiBaeTCA CTpaTerns NoBeAeHust, U KoTopkle, No AaHHbIM Clemente
N COTP. OKa3blBalOT BO30yAUTENbHbIE U TOPMO3HbIE BIUSIHUA HA 3HAYUTENbHbIN pag cTpykTyp LIHC. TopmoxeHue
onpefensieT BaxHy YHKLMIO MHTENNEKTA YeroBeka — YyMeHWE ynpaBnsaTb COOOM.
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NEUROPHYSIOLOGY OF LEARNING AND INTELLIGENCE FORMATION
Shulgina G. I.
Institute of Higher Nervous Activity and Neurophysiology of the Russian Academy of Sciences, Moscow, Russia,
shulgina28@mail.ru

Concept of intelligence is ambiguous. They distinguish emotional (soul), spiritual (creativity, beliefs, religion),
rational (plans. calculations, science), social. In my opinion, this division is wrong. The intelligence of a person is
one, and all of the above are the sides of this intelligence, developed in different people to varying degrees. The
features of intelligence are determined by genetics, prenatal development conditions, living and upbringing
conditions of the child, subsequent education and self-education and social environment. In light of the above,
learning is a prerequisite for the formation of intelligence. At the phenomenological level, the school of I.P. Pavlov
shows that learning is determined by the interaction of three main nervous processes: excitation, inhibition,
disinhibition. Later, at the neural level, these positions were confirmed and specified. It was found that when
developing and implementing active behaviors in the new cortex and in other structures of the brain, EEG
activation occurs in the form of a decrease in the amplitude of slow potential fluctuations, background and caused,
and an increase in order in the operation of neurons. If it is necessary to stop the excitation output to the effectors,
that is, when the biologically significant reinforcement is canceled, (internal inhibition generation), phasicity,
alternation of activation and inhibition is increased in the operation of neurons, and the amplitude of slow potential
fluctuations, background and caused, due to the relative amplification of inhibitory hyperpolarization processes,
increases (see Shulgina 1987, 2016). At the heart of learning, and therefore the formation of intelligence, are the
following processes: the joint work of consciousness, attention, memory, speech, thinking. What is consciousness
clearly defines the Russian language. This is such a state of the CNS, when a person makes himself and others
aware of what happened to him and happens. Neurophysiologically, the presence or absence of consciousness is
determined by the state of the structures of the reticular formation and the interaction of the excitatory and
inhibitory systems of the CNS. Attention is the focus of appropriate sensory structures on a particular situation or
subject. The implementation of attention is directly related to the indicative reflex. When implementing this reflex,
inhibition of other forms of activity occurs. The indicative reflex is implemented against the background of EEG
activation, in which, in addition to increasing the ordering of action potentials in some neurons, others, tonic
inhibition occurs, which probably contributes to focus. Memory is a property of the CNS to perceive, capture, and
reproduce information. Fixing information determines the integrity of the structures of the limbic system. When
developing active forms of behavior, according to our data, in the hippocampus and, apparently, in the structures of
the Peipetz circle interconnected with it, long-term tonic, or in the rhythm of theta, impulsive flows are recorded,
which, apparently, determine the fixation of memory about experienced events. The training of speech and abstract
thinking takes place according to general rules. This, according to I.P. Pavlov, the second signal system, in turn, is
the main way to learn and form human intelligence. Intelligence is divided into reproductive and productive. It is
emphasized that people with a high level of intelligence are able to solve non-trivial problems. Actually, all kinds of
creativity: artistic, technical, scientific - is precisely the creation of a new one, what is not in nature at all, for
example, the creation of a musical or literary work, or what can only be revealed by specially organized actions to
obtain new knowledge and opportunities. This is the solution to non-trivial problems. What is the characteristic of
creativity? The fact is that in the process of creativity, unlike the comprehension of knowledge in learning, new
information arises in the CNS thanks to the combination, re-combination and bringing into the new system the
information accumulated by a person earlier. In this regard, abstract, to a large extent symbolic thinking plays a
significant role in the work of intelligence. The property of information is invariance, that is, independence from its
carrier, and allowed a person to record the results of the work of his intelligence and transmit them to others
community members and descendants. The ability of intelligence to create new information underlies such
properties as self-organization and self-regulation of the CNS strutur. This ability can be given by nature, but with
skillful upbringing and training through the combination of theory and practice, it can be developed. It should be
emphasized that in order to form an active purposeful character, it is necessary to constantly combine the
assessment of changes in living conditions and their response to these changes. There is a saying: "Wisdom
without action is dead.” I.P. Pavlov also emphasized that the process of creativity takes place with the
indispensable participation of inhibition. At the beginning, when setting a complex problem, a person creates many
hypotheses about how to solve it. Then each decision is checked, and those that are not true are slowed down.
The work of intelligence is carried out with the participation of all structures of the brain, and all of them are
interconnected, but each structure implements its own roller. Sensory projection "specific" structures process
information about the external and internal environment of the body. The "nonspecific" structures of the reticular
formation, limbic system and associative fields of the new cortex integrate incoming information and patrticipate in
the organization of behavior programs that are implemented by structures that control the operation of effectors.
Like the learning process, the formation and operation of intelligence determines the interaction of excitation,
inhibition and disinhibition. At the same time, frontal lobes of new cortex play a special role, in which a strategy of
behavior is developed, and which, according to Clemente et al. have excitatory and inhibitory effects on a
significant number of CNS structures. Inhibition determines an important function of human intelligence - the ability
to control yourself.

318



International Congress
“Neuroscience for Medicine and Psychology”
Sudak, Crimea, Russia, May 30-June 10, 2023

NPEANOYTEHUE K KAPOUHAJIbHbIM OPUEHTALIUAM CTUMYITIA U AMININTUTYOA ONTUYECKOIO
CUIrHANA B 3PUTEJIbHOU KOPE KOLUKHU
LLymuxuHa C.WU., Koxyxos C.A.
WHCTUTYT BbICLUEN HEPBHOW AesaTenbHOCTN n Herpodusnonorum PAH, Mocksa, Poccus; shumikhs3@yahoo.com
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HenpoHbl NepBUMYHON 3pUTENBHOM KOpbl YYBCTBMTENbHbI K OpMeHTauMuM cTumyna. bbino nokasaHo, 4to
Oonblle HEeMpoHOB OTBEYaeT Ha KapAuHanbHble (BepTUKamnbHble WM FOPU3OHTAambHbIE), YEM Ha HaKMOHHbIE
opueHTaumn (Tak HasbiBaembin “cardinal bias” unu “oblique effect”). B cBolo ouvepenb, 3KCNEPUMEHTbI MO
ONTUYECKOMY KapTUPOBAHMIO NO BHYTPEHHEMY CUTHamMy BbIABUMMW, YTO O6MbLUNEe KOPKOBbIE 06M1acT akTUBUPYOTCA
KapAvHanbHbIMU, YEeM HaKIOHHbIMW OpUEHTauMsaMu. Y KOLLEK, NO AaHHbIM pa3HbIX aBTOPOB, pasnuyuue Mexay
obnactamu, NpegnoyvMTalWUMN KapAuHamnbHble MO CPaBHEHWUIO C HAKIMOHHbIMW OpUEHTauusMW, BapbupyeT OT
4.4% po 7.81%, xOTA HEKOTOpble aBTOpPbl MPAKTUYECKN HE HaLUfM Takoro pasfnuyusl UK, y HEKOTOPbIX KOLLEK,
Habnwoganu Jaxe npegnoyvyTeHMe K HakMoOHHbIM opueHTaumsiMm. Kpome ToOro, y Kowek M 4eroBeka, Obino
OBHapy)XeHO, YTO amMnNNUTyAa 3pUTENbHBIX BbI3BaHHbLIX MOTEHUManoB Obina Gonblue B OTBET Ha KapAuHalbHble
opueHTaumn. To MOXET OblTb OOBACHEHO UNKU TeM, YTO BonbLUIe SNEeMEHTOB BOBMEKaeTCs B OTBET B 9TOM Cny4yae,
Unu Tem, YTO amnnMTyda OTBETOB Ha KapAuHarbHble OpUeHTauun OeNCTBUTENbHO BOoMnblue, YeM Ha HaKIOHHbIE.
MocnepHee npegnonoxeHue He BbINoO, OAHAKO, UCCregoBaHo B AeTansx.

Mbl NpoBOAUIIM 3KCMEPUMEHTBI MO OMNTUYECKOMY KapTMPOBaHUIO MO BHYTPEHHEMY CUrHamy B MEPBUYHON
3puTenbHOM Kope kowek. [locne npoBedeHus aHanm3a ®Pypbe Ha BPEMEHHOM OMNTMYECKOM CurHane Ha
NepuoanyecKkyto CTUMYMAUUIO  OBWXKYLLMMUCA MNO 4YacOBOW CTPErNke MNpAMOYrofbHbIMU pelléTkamu, Obinm
npoaHanuanpoBaHbl hasHble U aMNIUTYAHbIE OPUEHTAUMOHHbIE KapThl. B KOHTpanaTepansHoW 3puTenbHON Kope
(K3K), obnactb, akTuBMpyemasi kKapavHanbHbIMY opveHTaumnsamu, bbina B cpegHem bornblie Ha 1.6%, B TO BpeMms
Kak B wncunatepanbHon 3putenbHonm kope (M3K) pasnumua coctaBnsna 2.0%. B obowx nonywapusx,
nonoxuTeneHol (>1.0%) cardinal bias B kapTax OpueHTauuoOHHOro NpeanodTeHns Habngancsa Tonbko B 44.4%
cnyyaeB. Y [AByx kowek u3 9, 60nbwme obnactm 6binnM  akTMBMPOBAHbI HAKMOHHBIMWM - OpUEHTaUUSMU.
PacnpegeneHve npegnodntaembix opueHTauum (¢ warom 11.25 rpag.) 6bino cpaBHeEHO C pacnpegeneHuem
BEMWYMH aMNnMTyabl Ha OOHMX U TeX Xe nukcensax. B uenom, koadduumeHTbl KpoccKoppensauun Mexay OByMsi
pacnpegenenunamn coctaensanu 0.47 B K3K n 0.44 B U3K. Kpome Toro, cardinal bias ana amnnutygpbl 6611 MeHee
BbIPaXXEH, YeM 1151 OPUEHTALMOHHOIO NpeanoyTeHns B 060Mx nonyLiapusix.

Paboma ebirosiHeHa 8 pamkax eocydapcmeeHHo20 3adaHus MuHucmepcmea obpa3oeaHusi U HayKu
Poccutickot ®edepayuu Ha 2021-2023 200bi (Ne AAAA-A17-117092040002-6).

THE OBLIQUE EFFECT AND OPTICAL SIGNAL AMPLITUDE IN CAT VISUAL CORTEX
Shumikhina Svetlana I., Kozhukhov Sergei A.
Institute of Higher Nervous Activity and Neurophysiology of the Russian Academy of Sciences, Moscow, Russia;
shumikhs3@yahoo.com

Neurons in the primary visual cortex are sensitive to stimulus orientation. It has been shown that more
neurons respond to cardinal (vertical and horizontal) than oblique orientations (the so-called “cardinal bias”, or
“oblique effect”). In turn, optical imaging experiments revealed that larger cortical areas are devoted to the analysis
of cardinal than oblique orientations In cats, the reported by different authors difference between areas preferring
cardinal orientations in comparison with preferring oblique orientations varies from 4.4% to 7.81% though it was
observed also almost no difference, or, in some cats, even overrepresentation of oblique orientations. It was also
found in cats and humans that amplitude of visual evoked potentials was larger in response to cardinal orientations.
This can be because more elements are involved in this case, or because the amplitude of responses to cardinal
orientations is really superior of that to oblique orientations. The last possibility was not however studied in details.

In our investigation, we conducted intrinsic optical imaging experiments in the primary visual cortex of cats.
Moving clockwise square-wave gratings were used as visual stimuli. After Fourier analysis was performed over
optical signal to periodic stimulation recorded with a continuous paradigm, analysis of both phase and amplitude
orientation maps was performed. The analysis was done in areas of interest in contralateral and ipsilateral cortical
areas. We found a small difference between representations of cardinal orientations compared with oblique. In the
contralateral hemisphere, the area devoted to cardinal orientations was on average larger by 1.6%, while in the
ipsilateral hemisphere, the difference comprised 2.0%. In both hemispheres, the positive (>1.0%) cardinal bias in
orientation preference maps was observed only in 44.4% of cases. In 2 cats out of 9, larger areas were devoted to
oblique orientations. Then distribution of preferred orientations (with a step of 11.25 deg.) was compared with a
distribution of amplitude values at the same pixels. Overall, the correlation coefficients between the two
distributions comprised 0.47 in contralateral hemisphere and 0.44 in the ipsilateral cortex. Also, cardinal bias for
amplitude was less expressed than for orientation preference in both hemispheres.

This research was supported in full within the state assignment of Ministry of Education and Science of the
Russian Federation for 2021-2023 (No. AAAA-A17-117092040002-6).
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NMOBEAEHYECKUE XAPAKTEPUCTUKU U TUMTNYHBIE KOMNOHEHTbI CCIN NMPU UCCINNEQOBAHUA
ANHAMUKN HAYYEHUA HABBIKY PA3JIMMEHUA KOPOTKMX UHTEPBAJIOB BPEMEHMU
KOaakos K.C.1; ApamsaH 3.A.%; Tmagunuu O.01.2%; AnaHosuy B.B.123
ldepepanbHoe rocygapcTBeHHoe BlogxeTHoe obpasoBaTenbHoe yupexaeHe FocyaapCTBEHHbIN akadeMUyYecKmin
YHUBEPCUTET r'yMaHuTapHbIX Hayk, Mocksa, Poccust; 2depeparnbHoe rocyfapcTBEHHOE BIOMKETHOE yupexaeHme
Haykun MHcTutyT ncnxonormm PAH, Mockea, Poccust; 2*denepansHoe rocynapcrBeHHoe biomkeTHOe
obpasoBarenbHoe yupexaeHne MoCcKoBCKMIA rocyapCTBEHHbIN NCUXONOro-neaarormiecknin yHUBEpPCUTET,
Mocksa, Poccus; kost05062000@mail.ru
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B pamkax nccrnenoBaHusi 3aKOHOMEPHOCTEN NprobpeTeHns HOBOMO HaBblka ObINU N3yveHbl NoOBeaeHYecKme
(PEeHOMEHBbI U KOMMOHEHTLI CBSI3aHHbIX C COObITUAMMU noTeHuuanos (CCI1) 33l npu peweHnn 3agaum pasnnyeHns
KOPOTKMX WHTepBanoB BpemeHu. C CUCTEMHO-3BOMIOLMOHHBLIX MO3NUMIA NpuobpeTeHMe HOBOro HaBblKa
OMNMCbIBAETCS Yepes KaTeropmo cucteMmoreHesa — popMmpoBaHnst OYHKLMOHANBHOW CUCTEMBI 3@ CHET CUCTEMHOW
crneumanusaumm HeMpoHOB B NpoLiecce Hay4veHus (LUBbipkos, 1995).

YyacTHMKam uccrnegoBaHus nocrnegoBaTenbHO NpeabaBnanmMcb asa curHana. Nepebin npegbasnsanca 400
Mc, BTopon — nmbo 400 mc, nubo 466/492 mc. 3apada 3aknyanacb B OLUEHKE pasnuMunsg CurHamnos Mo
anutenbHoctn. MeTtogmka Bkntoyana 10 cepun no 50 npo6. [ns BbigeneHus OCHOBHOM 3KCMEPUMEHTarbHON
rpynnbl (y4acTHMKOB, KOTOPble B XOAE 3KCMepuMeHTa npuobpenn HOBbIM HaBblk) ObinvM NpoaHanM3MpoBaHbI
noBefeHYeCKMe [aHHble MO pe3ynbTaTMBHOCTU pelleHns. M3 28 Tonmbko 11 yyacTHMKOB BOWKM B rpynny
HayumBLInxcsA. B cpegHeM MOMeEHT HayyeHnus npuxoguncsa Ha 91.3 anoxy ycpegHeHusa (¢ 91 no 142 npoby).
MokasaHa BbiCOKas MeXWHAMBUAyanbHas BapuaTUBHOCTb 3TOr0 MOMeHTa: oT 7 go 439 anoxu ycpegHeHus. B
KOHLe 3KCMEepUMEHTa Yy YyYaCTHWMKOB MCCredoBaHMs Habmoganoch BbIpaXKEHHOE YTOMIIEHME, 3aKroyaBLUEecs B
pes3kom MageHun pesynbTaTUBHOCTU peLLeHus. YTOMIEHne B CpeaHeM npuxogunace Ha 8.7 aKCnepumeHTanbHON
cepun. AHanns komnoHeHToB CCI1 mpoBOAMNCS Ha rpynne HaydMBLUMXCS WCMbITyeMblX. Bbin BbigeneH psa
TUNUYHBbIX KOMNOHeHTOB CCI1, cBA3aHHbIX C HAYaNoOM MpeabsBNEHUs, KOHLOM NPeabsBlEeHUa N OTBETOM. Takke
ObIn BbigeneH Hanbonee BbIpaXXEHHbIV N0 aMNIIMTYAHO-BPEMEHHbBIM XapaKTepucTMkam naTTepH, NpeacTaBreHHbIN
13 nocnegoBaTenbHbIX BbICOKOAMMIUTYAHbLIX HEFrATUBHOMO M CReayowero cpasy 3a HUM no3utmeHoro nukos CCI1
B cepeauHe nNpedbsBieHWs BTOPOro cCurHana, nocne KOTopbix Habnwaanacb MeAneHHas HeratuBHas BOJHA,
MMEILLAsa BbICOKYIO BapuaTMBHOCTb. [aHHbIA NaTTepH CBA3bIBAETCA HaMyM C CyObeKkTMBHbIM OpobneHuem
NnoBeJEeHYECKOrOo akTa OLEHKM curHana Ha cBoeobpasHble atansl (FaBpunos, 1987; Anekcangpos, MakcumoBa,
1987). B panbHenweM Ha OCHOBaHWM 3TUX pe3ynbTatoB OyAeT BO3MOXHO MCNOMNb30BaHWE Takmx NaTTepHOB Kak
cneumpu4eckmx MapkepoB ANHAMMUKA HayYEeHUs.

UccnedosaHue 8binonHeHo npu noddepxxke PH®, npoekm Ne 22-18-00435

BEHAVIORAL CHARACTERISTICS AND TYPICAL COMPONENTS OF CSP IN THE STUDY OF THE
DYNAMICS OF LEARNING THE SKILL OF DISTINGUISHING SHORT INTERVALS OF TIME
Yudakov Konstantin S.%; Aramyan Erik A.?2; Gladilin Dmitry L.23; Apanovich Vladimir V. %23
IFederal State Budgetary Educational Institution State Academic University for the Humanities, Moscow, Russia; 2
Federal State Budgetary Scientific Institution Institute of Psychology Russian Academy of Sciences, Moscow,
Russia; ® Federal State Budgetary Educational Institution Moscow State University of Psychology and Education,
Moscow, Russia; kostkost05062000@mail.rumail.ru

Behavioral phenomena and components of event-related potentials (ERP) in the EEG when solving the task
of distinguishing short intervals of time were studied as part of a study of the regularities of acquiring a new skKill.
From a system-evolutionary standpoint, the acquisition of a new skill is described through the category of
systemogenesis - the formation of a functional system due to systemic specialization of neurons in the process of
learning (Shvyrkov, 1995).

Two signals were presented to the participants sequentially. The first was presented for 400 ms, and the
second for either 400 ms or 466/492 ms. The task was to estimate the difference in the duration of the signals. The
technique included 10 series of 50 trials. Behavioral data on decision performance were analyzed to identify the
main experimental group (participants who had acquired a new skill during the experiment). Of the 28, only 11
participants were in the learned group. On average, the moment of learning occurred at 91.3 epochs of averaging
(from 91 to 142 trials). A high interindividual variability of this moment was shown: from 7 to 439 averaging epochs.
At the end of the experiment, participants in the study experienced pronounced fatigue, which consisted in a sharp
drop in decision performance. Fatigue averaged 8.7 of the experimental series. An analysis of ERP components
was conducted on a group of learned subjects. A number of typical components of the ERP were identified in
connection with the beginning of a presentation, the end of a presentation, and the response. We also identified the
most pronounced pattern in terms of amplitude and temporal characteristics, represented by consecutive high-
amplitude negative and immediately following positive ERP peaks in the middle of presentation of the second
signal, followed by a slow negative wave with high variability. We attribute this pattern to the subjective splitting of
the behavioral act of evaluating the signal into distinctive stages (Gavrilov, 1987; Aleksandrov & Maximova, 1987).
In the future, based on these results, it will be possible to use such patterns as specific markers of learning
dynamics. The study was supported by the Russian Science Foundation, No. 22-18-00435
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BIMWAHUE ®PUTHECA HA NOKA3ATEIN AKTUBHOCTU PEINYNATOPHbLIX CUCTEM Y XXEHLLWH
PENPOAYKTUBHOIO BO3PACTA C PA3JIMYHbIM NCXOOQHbIM TOHYCOM
BEFETATUBHOUW HEPBHOU CUCTEMbI
OxakoBa A.A., CmenbiweBa J1.H.

KypraHckun rocygapctBeHHbIvi yHuBepcuTeT, KypraH, Poccus, ay14031991 @mail.ru

https://doi.org/10.29003/m3424.sudak.ns2023-19/321

Lenb: onpegenuTtb BNusHWe aspobHON U3NYECKOW Harpy3kn - perynspHble 3aHaTua dgutHecom (3 pasa B
Hegento nNo 60 MUHYT) Ha Moka3aTenu akTUBHOCTW PErynsaTopHbIX CUCTEM WU FOPMOHasbHbIA PENPOAYKTUBHbIV
NPOMUIb KEHLLNH.

MaTtepuansl 1 metoabl: B uccnegosaHum npuHumanu yvactme 74 xeHwmHbl B Bo3pacte ot 18 go 40 net. Ha
nepBoM aTane cqOopMMPOBAHO 2 rPynnbl: B MEpBas - XEHLUMHbl, PerynsapHo 3aHumatowmecs gutHecom (3P),
BTOpasi - He 3aHuMawwmeca d¢utHecom (H3®P). Ha ocHoBaHmM puTMOKapaMOrpaduyeckoro TeCTUPOBaHWUS
cornacHo nokasaTensiMm BapuabenbHOCTU CepaeyvyHOro pUTMa >KeHLLMHbI, Oblnn pasgeneHbl Ha Tpy rpynnbl Baro-,
HOPMO-, CUMMNAaTOTOHUKK. [lokaszaTenn akMBHOCTWU PErynsTOPHbIX CUCTEM BblMMCNANM B Gannax no anropuTmy,
yyuTbiBalOLWEMY CTaTUCTUMYECKME MNOKasaTenu, nokasaTenu ructorpaMMbl M AaHHble CrnekTpanbHOro aHanusa
KapanouHTepsanoB. OnpegeneHne koHueHTpauun ropmoHos (JII7, ®CIT, acTpaguon, NporectepoH) B CbIBOPOTKE
NpoBOANIOCH METOAOM UMMYHOEPMEHTHOIO aHanusa.

Pe3ynbTtathbl: B pesynbtate obcnegoBaHus rpynn 6onee nonoBuHbl XeHWwnH (54%) perynspHo He 3aHMManucb
duTHECOM.

YCcTaHOBMNEHO, YTO YPOBEHb aganTauum B rpynnax 3aBucen oT McXxogHoro ToHyca BHC.

Bo Bcex rpynnax, obcnegoBaHHbIX YCTAHOBIIEHO MOSTOXUTENbHOE BNUsIHWE (pUTHECA Ha NOKa3aTenu aKTMBHOCTM
PErynsitopHbIX CUCTEM W NOKa3aTeny ropMOHanbHOIro PeNpPOAYKTUBHOIO NPoduns.

B BepTukanu OOHOHO30MOMMYECKME COCTOSIHUS — npemMopbuaHble COCTOSHUA — CpblB agantaumm B Oonbluen
CTeneHn noasepXeHbl W3MEHEHUAM TOHAAOTPOMNHbIE TFOPMOHbI B Tpyrnne BaroTOHWKOB, B MeEHbLUEN —
CUMMNAaTOTOHUKOB.

AHanus nokasatenen penpoayKkTUBHOIO Npodunsa ¢ YHKUMOHANbHBIMW COCTOAHMAMWU opraHM3ama B 6onbluen
CcTeneHun onpenenseT N3MeHeHnsi roHagoTPONHbIX ropmoHoB: JII n ®CIT 1 B MeHbLUEN — NOMOBLIX: 3cTpaguona u
NporecTepoHa, a KOMMOHEHT PU3NYECKON Harpy3ku rapmoHnsnpyet dasbl OMLL.

INFLUENCE OF FITNESS ON INDICATORS OF ACTIVITY OF REGULATORY SYSTEMS IN WOMEN OF
REPRODUCTIVE AGE WITH DIFFERENT INITIAL TONE OF THE AUTONOMIC NERVOUS SYSTEM
Yuzhakova Alena A., Smelysheva Lada N.

Kurgan State University, Kurgan, Russia ay14031991@mail.ru

Purpose: to determine the effect of aerobic physical activity - regular fithess classes (3 times a week for 60
minutes) on the activity of regulatory systems and the hormonal reproductive profile of women.

Materials and Methods: The study involved 74 women aged 18 to 40 years. At the first stage, 2 groups were
formed: in the first - women regularly engaged in fitness (TF), the second - not engaged in fithess (NGF). On the
basis of rhythmocardiographic testing, according to the indicators of heart rate variability, women were divided into
three groups of vago-, normo-, sympathotonics. Indicators of the activity of regulatory systems were calculated in
points according to an algorithm that takes into account statistical indicators, histogram indicators, and data from
spectral analysis of cardio intervals. Determination of the concentration of hormones (LH, FSH, estradiol,
progesterone) in serum was carried out by enzyme immunoassay.

Results: As a result of the group survey, more than half of the women (54%) did not exercise regularly.

It was found that the level of adaptation in the groups depended on the initial tone of the ANS.

In all groups of the examined, a positive effect of fithess on the indicators of the activity of regulatory systems and
indicators of the hormonal reproductive profile was established.

In the vertical, prenosological conditions - premorbid conditions - failure of adaptation are more susceptible to
changes in gonadotropic hormones in the group of vagotonics, and to a lesser extent - sympathotonics.

The analysis of the reproductive profile indicators with the functional states of the body determines to a greater
extent changes in gonadotropic hormones: LH and FSH, and to a lesser extent - in sex hormones: estradiol and
progesterone, and the physical activity component harmonizes the OMC phases.

NMOTEHUMWPYIOLWEE OENCTBUE AOPEHATIMHA HA HEUPOTEHHYO KOHCTPUKLMIO XBOCTOBOM
APTEPUU KPbICbIl B YCITOBUAX XOJNOOA
fApueB B.H.
®IrBYH UncTtutyT domsmonorum um. U.T. Nasnosa PAH, CaHkT-INeTepbypr, Poccus, yartsevwv@infran.ru

AganTtauma MnekonuTamwLwWmx K YCNOBUSM BO3AENCTBUS HU3KMX TemnepaTyp, B YacTHOCTM, CBA3aHa C
XOroAoBOW Ba30KOHCTPUKUMEN KOXHbIX COCyAoB, obecneuymBalolleil yMeHblueHue TennosbigeneHus. OpHako
MEeXaHU3Mbl 3TON BA30KOHCTPUKLUMWU SIBAAIOTCA OO KOHUA He M3yyYeHHblMW. B gaHHoW paboTe Mbl MccnegoBanu
BMNUSHWE OXNaxOeHus Ha afpeHOpPeakTUBHOCTb XBOCTOBOW apTepum Kpbicbl. OnbiTbl  NpoBOAUNKM  Ha
N30MMPOBaHHbLIX CEerMeHTax 3Ton apTepun. HenmporeHHbll TOHYC COCYyAMCTOro CermMeHta mogenupoBanu nytem
nepuoanYeckon CTUMYNSLMM NepmuBackynsapHbIX HEPBOB 3TOrO CErMeHTa 3MnekTpu4eckuM nornem ¢ Yacrtoton 3, 10
1 40 Ny (no 30 MMNynbCOB C MHTEPBANOM 3 MWH) A0 M Ha OHE AEeNCTBMA agpeHarnuvHa B KOHLEHTpaLmMmM, KOTOPYHo
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KymynatmeHo yeBenuumBanm ¢ 0.005 go 10 mkM. B nepBoii cepum onbiToB (N=9) Temnepatypa B BaHHOYKE C
COCyauCTbIM cermeHTom cocTtaensna 37°C, a Bo BTopon (n=9) 4yepe3 30 MUHYT nocre Havana 3KCrnepumMeHTa
TemnepaTtypy cHwkanu p[o 25°C u nopgaepxvBanM Ha 3TOM  YpOBHE [0 KOHUa akcnepumeHTa. pH
dusnonornyeckoro pacrteopa B obeux cepuax nogaepxuvBanu Ha ypoBHe 7.4. CokpaTuTenbHas peakuus
XBOCTOBOW apTepuuM Ha ajpeHanuMH BO BCEX €ro KOHLUEeHTpauusax (3a MWCKMYeHWEeM MakCMMarnbHOW) npu
oxnaxgeHun yBenuuMBanacb, B TO BpPEMs KaK peakuuMsi Ha 3NeKTPOCTUMYNAUMIO MpuM  BCEX 4acToTax
ANEKTPOCTUMYMALUMM B YCINOBUAX HU3KOM KOHUeHTpauuu agpeHanuHa (0.005 - 0.01 mkM) He m3meHsinacb, a B
YCNOBUSAX BbICOKOW ero koHueHTpaumm (0.05 - 0.5 mkM) 6bina 3HauMTENbHO MEHbLUE peakuun cocyda Ha ¢oHe
HopManbHOW TemnepaTypbl. Hanpumep, npu anekTpoctumynsaumm ¢ yactoton 10 'y HeMporeHHasa peakumsa npu
TemnepaType 37°C n 25°C B ycroBusix Hanuunst agpeHanvHa B koHueHTpaumm 0.01 mkM coctaBnana 109.1+8.9%
n 110.6+7.5%, a Ha ¢oHe penctBusa agpeHanuHa B koHueHTpaumm 0.1 MkM 116.1+7.1% wn 41.3+4.7% ot
nepBoHa4YanbHON COOTBETCTBEHHO, T.e. MPU OXNaXAdeHuMnM yMeHblianace B 3 pasa. [lokazaHHoe B Haluumx
3KCMepMMEHTax MnoTeHUuMpytoLlee OeNCTBME ajpeHanvHa Ha HEWPOreHHyl Ba3OKOHCTPUKLMIO B YCIOBUSIX
HOpMarnbHOW TeMnepaTypbl ObINO MakcMMarnbHbIM Ha OOHE BbICOKOW KOHLUeHTpauuun agpeHanuua (0.05 - 0.1 mkM),
a B YCIOBUSIX HM3KOW TemMnepaTypbl - Ha oHe HM3Kol koHueHTpauun (0.005 - 0.01 MkM), cocTtaBnss, Hanpumep,
npu anektpoctumynauum ¢ yactoton 10 My 31.648.0% wun 43.2+9.0% cooTBeTCTBEHHO. [lony4eHHble OaHHble
MoKasbIBaT, YTO MPU CHUKEHWUM TemMnepaTypbl MPOUCXOAUT NOBbLILLEHWE TOHYCa XBOCTOBOW apTeEpPUN, BbI3BAHHOIO
agpeHanuHoM, a Takke HabnogaeTcs CyLeCcTBEHHOE yBenMYeHne MOTEHUMPYHLLEero AeWCTBUS adpeHanuHa Ha
HEeWpOreHHbI TOHYC AaHHOW apTepumn B YCNOBUSAX HanMuns agpeHanuHa B HU3KOW, pmanonormyeckn agekBaTtHoOm
KOHLIEHTpauuun. 91O MOXET MMETb 3Ha4YeHue Ona nepepacnpegeneHns Kposu, obyCcroBNEHHOro yMeHbLUEHNEM
KOXXHOrO KpPOBOTOKa C LENbl CHWXKEHUS TennooThaauu M NoAadepkaHus HOpManbHOW TemnepaTtypbl Tena B
YCNOBUAX CHUXKEHUSA TEMNEepaTypbl OKpY>KaloLLen cpeabl.

POTENTIATING EFFECT OF ADRENALINE ON THE NEUROGENIC CONSTRICTION OF THE RAT TAIL
ARTERY UNDER COLD CONDITIONS
Yartsev V.N.
Pavlov Institute of Physiology, Russian Acad. Sci., St. Petersburg, Russia, yartsevv@infran.ru

Adaptation of mammals to the cold weather conditions, in particular, is associated with cold-induced
vasoconstriction of skin vessels, providing a decrease in heat loss. However, the mechanisms of this
vasoconstriction are not fully understood. The primary concern of this research is to examine the effects of cooling
on the adrenoreactivity of the rat tail artery. The experiments were carried out on the isolated segments of the
artery. Neurogenic contraction of the vessel segment was evoked by periodic electrical field stimulation (EFS)
(conducted at a frequency of 3, 10, and 40 Hz in the form of square wave pulses, delivered as trains of 30 pulses
repeatedly, with a 3 min interval) of perivascular nerves before and after addition of adrenaline in cumulative
concentration (from 0.005 uyM to 10 uM). In the first series of experiments (n=9), the temperature in the tissue bath
was equal to 37°C, and in the second series of experiments (n=9), 30 min after beginning of the experiment, the
temperature of the bathing solution was reduced to 25°C and maintained at this level till the end of the experiment.
pH of the solution was maintained at 7.4 in both series. The contractile response of the rat tail artery to adrenaline
in all concentrations - except for the maximum - was increased by cooling, while the reaction to EFS at all
frequencies in the presence of adrenaline in low concentrations (0.005 - 0.01 yM) was not affected by cooling, but
in the presence of adrenaline in high concentrations (0.05 - 0.5 yM) the response was significantly less in
comparison to the contraction at normal temperature. For example, at the EFS frequency of 10 Hz in the presence
of 0.01 uM adrenaline the neurogenic contraction at 37°C and 25°C was 109.1+8.9% and 110.6+7.5%, while in the
presence of 0.1 uM adrenaline it was 116.1+7.1% and 41.3+4.7% of the initial, respectively, i.e. decreased
threefold by cooling. Adrenaline-induced potentiation of the neurogenic constriction at the EFS frequency of 10 Hz
shown in our experiments, at normal temperature was most prominent in the presence of adrenaline in high
concentrations (0.05 - 0.1 yM), while at low temperature the potentiation was most prominent in the presence of
adrenaline in low concentrations (0.005 - 0.01 pM), amounting, for example, with EFS frequency of 10 Hz
31.6+8.0% and 43.2+9.0% respectively. The data obtained indicate that the adrenaline-induced tone of the rat tail
artery and the potentiating effect of adrenaline on the neurogenic tone of this artery in the presence of adrenaline in
a low, physiologically adequate concentration, was significantly increased by cold. This might be of importance for
the redistribution of blood due to a decrease in cutaneous blood flow in order to reduce heat loss and maintain
normal body temperature despite a decrease in ambient temperature.
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XIX MexayHapogHbln mMexaucunnnuHapHbelinl KoHrpecc «HenpoHayka And MeauuuHbl U NCUXOSIornm»
npoaormKaeT UUKN Hay4HbiX MeponpuaTtuin (Boicokue Tatpsbl, Cnosakusg, 2002 n 2003; Kapagar, KpbiM, YkpanHa,
2002 n 2003; Xypraga, Erunet, 2004, Cypak, Kpbim, YkpauHa, 2004-2013, Cygak, Kpbim, Poccus, 2014-2022),
KOTOpble MOCBSALLEHbl MHOrOMMAHOBOMY WCCMEAOBaHUIO HEPBHOW CUCTEMbI UM UCMOMb30BAHUIO 3TUX 3HAHUN B
MEOULMHCKONW W1 ncuxonormdeckon npaktuke. [NaBHas uenb ¢dopyma — obbegnHeHue  ycunun
BbICOKOKBanMMULMPOBaHHbIX M MOMOAbIX CNELNanMCTOB Hay4YHOro coobLLecTBa, U3ydaloLlWwmnx HEPBHYO CUCTEMY C
pasHbIX TOYEK 3pEeHUs], ANA COXPaHEHUSA OMONONMYECKOro 1 NCMXMYECKOTO 300POBbs NIOAEN B COBPEMEHHOM MUPE.

B pamkax KoHrpecca npoBogutcsa HayudHas LUkona «[oCTmKeHus mexaucumnimHapHon HerpoHaykm B XXI
BEKE» C NeKuuaMn M Ooknagamy Bedywmx ydeHbix. Ha 3acepmaHnusix cekuun KoHrpecca OyayT obcyxpaTbes
cnegywowmne npobnembl: CTpecchbl M HEBPO3bl, OOyyYyeHWe W NamsaATb, MbIWUNIEHWE U CO3HaHME, HeNpOHanbHble
MEXaHM3Mbl KOTHUTUBHBIX MPOLIECCOB, HEWPOTEXHONMOMMU W  KOTHUTMBHbIE MCCNEOOBaHWSA; MCUXUYECKME
paccTpoONCTBa, MHTErpaTtMBHaa OEeATENbHOCTb HEPBHOW, MMMYHHOW U SHAOKPUHHOW CUCTEM, HEMpodU3nonorus
CEHCOpPHbIX W  OBUraTenbHOW CUCTEM, HeWpoperynaumsi nepudepuyeckux OpraHoB;  MEXKIETOYHblEe
B3aUMOOEWNCTBUS M pPONib OMONOrMYECcKM akTMBHBIX BELLECTB B HEPBHOW CUCTEME, 3KCMEPUMMEHTasnbHas |
KNuHWYeckasa HewnpodapMakonorns; Bo3gencTBue (U3NYECcKMX (aKkTOpPOB pasnUYHOM MpuMpoAbl Ha HEPBHYIO
cucTeMy; HempoaereHepaTuBHble 3aboneBaHWst WM OMyXonuM Mo3ra, Hewpobuonorms cHa-6oapcTBOBaHMS,
caHokpeartonorusi, MeTodonorMs  ncuxousnonorMyecknx UuccneaoBaHun, KNMHWYeckas HenpoamarHocTuka,
HaHOTEXHOMOMMN U HaHoMaTepuarnsl B OMOMeOMLMHCKMX uccrieqoBaHusax. B pamkax koHrpecca OyayT nposefeH
Kpyrmnbii  cton  «CoumanbHble CTPecChbl B KOHTEKCTE MEAWMUMHCKOW aHTPOMomoruM u  3nMaeMuonornm»  u
CUMIMO3UYyMblI "Mcuxodusnonornyeckmne uccnenoBsaHud apantaguun”, «LleHTpanbHbie MeXaHU3Mbl
KapAMOBACKyMsIpHON perynsumn, KMHUYECKUEe W MpuknagHble acnekTbl aHanu3a BapuabenbHOCTM cepaeyHoro
putma», «HewpoHayka wn dwunocodms», «Ludposmsauma B 0OpasoBaHMU:  HEMPO-KOTHUTUBHbIE WU
anddepeHumnansHo-ncuxodgmranonormyeckue npobnemol».

B pabote cdopyma yuacTtytoT 686 cneumanuctjd n3 Poccuun, gpyrmx ctpad CHIM u ganbHero 3apybexbs:
y4eHble, Bpaun, ncuxornoru, hapmauesTbl, Negarorn 1 gpyrue sanHTepecoBaHHble Nuua, Ybn MHTEpPEeChl CBA3aHbl C
KOMMIEKCHbIM ~ M3y4YEeHUEM pa3HOOOpasHbiX YHKUMIA OpraHnusama, perynumpyembiXx HepBHOW cuctemon. B
HacTosilem cbopHuke Tpyaos KoHrpecca 290 Te3ncoB goknagos. [NogobHble hopyMbl HEOGX0AMMBbI AN Pa3BUTUS
N YKPEnmeHus KoornepaTuBHbIX CBA3EN Mexay ydeHbiMu, paboTarlwmmy B obnactu oyHAaMeHTanbHOW Hayku O
MO3re, MeankaMy 1 NCUXonoramu ¢ Lenbi YCKOPEHHOIo BHEAPEHUSA HOBbIX HayYHbIX pa3paboTok B MeOULIMHCKYHO
W NeJarormyeckyro npakTuky.

Knoyesbie crnoea: HeWpoHayka, HenpoMeauunMHa, Henponcuxomnorus, ncuxogusmonorus, CcTpecc,
KOrHUTUBHbIE UCCNeAoBaHUs, HEWPOMMMYHOSIOMUSA, CEHCOPHblE CUCTEMbl, HEMpPOdUINONOTNSA  OBUXKEHUNA,
NMCUXUYECKNE  PaCCTPOWCTBA, HenpodereHepaTuBHble 3aboneBaHus, HenpodapMakosiorus,  KrnvHu4eckasi
HenpoamarHocTuka

OprkomMuTeT NNaHWpyeT opraHvM3auuio B OyaywiemM W Opyrux HayyHblX MepPOnpUsiTUA, MOCBALLEHHbIX
pPa3HOCTOPOHHEMY UCCIefoBaHU0 (DYHKLMIA HEPBHOW CUCTEMbI, @ TaKkKe BHEAPEHWUIO Hay4HbIX pas3paboTok B
MeauLMHY 1 NCUXOTIOTMI0.
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